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Abstract                                             

Background: Older adults with cancer are a complex and growing population requiring tailored 

care to achieve optimum treatment outcomes. However, their care is complicated by under-

recognised and under-treated nutrition-related wasting disorders: malnutrition, sarcopenia, 

and cachexia. 

Aim: I aimed to understand better the prevalence, detection, assessment, and patients’ 

experiences of malnutrition, sarcopenia, and cachexia in older adults with cancer. 

Methods: I conducted three studies: i) a systematic review with narrative synthesis and meta-

analysis investigating markers of malnutrition in older adults with cancer, ii) a systematic 

review with a qualitative synthesis investigating patients’ views and experiences of 

malnutrition screening, and iii) a mixed-methods study screening for the three conditions, with 

concurrent qualitative interviews, to determine the feasibility of screening for, and the 

prevalence and overlap of, malnutrition, sarcopenia, and cachexia in a group of older adults 

with cancer, and to investigate patients’ views and experiences of the conditions, and the 

screening processes. Interviews were thematically analysed through a phenomenological lens, 

with feedback loop analysis investigating relationships between themes. A modified critical 

interpretive synthesis was used to integrate overall thesis findings. 

Findings: Review findings highlighted the homogeneity of markers of malnutrition in older 

adults with cancer. Decreased food intake and Prognostic Nutrition Index (PNI) were 

significantly associated with patient outcomes, but PNI, and other markers, could not 

distinguish between inflammatory or energy-deficient causes of weight loss. A lack of patient 

understanding of the causes and consequences of malnutrition was identified in the second 

review.  

Mixed-methods quantitative data show malnutrition, sarcopenia, and cachexia to be highly 

prevalent, overlapping conditions, with more than one condition coexisting in 57%. Screening 

tools identified established disease rather than ‘risk’. However, although common, nutritional 

and functional problems were often overlooked, overshadowed, and misunderstood by both 

patients and (in patients’ perceptions) by clinicians; misattributed to ageing, cancer, or 

comorbidities. Patients viewed these conditions as both personal impossibilities, yet accepted 

inevitabilities. 

Conclusion: Perceptions, identification, and management of these conditions needs to 

improve; with their importance recognised by clinicians and patients so those truly ‘at risk’ are 

identified whilst conditions are more remediable to interventions. 



2 
 

Table of contents                                           

List of Tables and Figures ............................................................................................................ 13 

Acknowledgements ..................................................................................................................... 16 

Author Declaration...................................................................................................................... 17 

Publications, presentations, and prizes ...................................................................................... 18 

 Introduction .............................................................................................................. 20 

 An introduction to the thesis ...................................................................................... 20 

 An introduction to “Kakos hexis”; a bad condition ..................................................... 22 

 Clinical implications of cachexia.............................................................................. 24 

Table 1: Symptoms and consequences of cachexia .................................................................... 25 

 Management of cancer cachexia ............................................................................ 27 

Table 2: Current management strategies for cancer cachexia ................................................... 27 

 Identifying cancer cachexia ..................................................................................... 28 

1.2.3.1 The CAchexia SCOre (CASCO) .................................................................................. 28 

1.2.3.2 Cachexia Staging Score (CSS) .................................................................................. 30 

1.2.3.3 Components of the Cachexia Staging Score (CSS) .................................................. 30 

 Gaps in the evidence ............................................................................................... 30 

1.2.4.1 The issues with definitions and diagnostic criteria ................................................. 30 

1.2.4.2 The issues with screening for cachexia ................................................................... 31 

 An introduction to “Sarx penia”; flesh loss ................................................................. 33 

 Mechanisms of sarcopenia ..................................................................................... 35 

Table 5: Potential mechanisms in the development of age-related sarcopenia ........................ 36 

 Clinical implications of sarcopenia .......................................................................... 37 

 Sarcopenia and pharmacokinetics .......................................................................... 37 

 Management of sarcopenia .................................................................................... 38 

Table 6: International clinical practice guidelines for sarcopenia; management of sarcopenia 38 

 Identifying sarcopenia ............................................................................................. 39 

1.3.5.1 Short Portable Sarcopenia Measure (SPSM) ........................................................... 39 

1.3.5.2 The Ishii formula ..................................................................................................... 39 

1.3.5.3 Mini Sarcopenia Risk Assessment (MSRA) questionnaire ....................................... 39 

1.3.5.4 SARC-F questionnaire .............................................................................................. 40 

Figure 1: European Working Group on Sarcopenia in Older People 2; Algorithm for case-

finding, making a diagnosis and quantifying severity of sarcopenia in practice ........................ 41 

 Gaps in the evidence ............................................................................................... 42 

 A comment on frailty .................................................................................................. 44 

 An introduction to “Mal nutrition”; bad nutrition ...................................................... 45 

Table 7: Diagnostic criteria for malnutrition ............................................................................... 47 



3 
 

 Malnutrition in cancer patients .............................................................................. 49 

Table 8: Causes of malnutrition in people with cancer .............................................................. 49 

 Clinical implications of malnutrition ....................................................................... 51 

 Management of malnutrition ................................................................................. 52 

Table 9: Malnutrition management strategies ........................................................................... 53 

 Identifying malnutrition .......................................................................................... 55 

Table 10: Comparison of markers and thresholds used in three commonly used malnutrition 

screening tools ............................................................................................................................ 56 

 Gaps in the evidence ............................................................................................... 57 

Figure 2: Aetiology-based malnutrition definitions .................................................................... 59 

 Questions requiring consideration ............................................................................. 60 

 Summary ..................................................................................................................... 61 

 Research questions ................................................................................................... 62 

 Introduction ................................................................................................................ 62 

 Impact of COVID-19 pandemic .................................................................................... 62 

 Overarching research aim ........................................................................................... 63 

 Research questions ..................................................................................................... 63 

 Research objectives .................................................................................................... 64 

 Mixed-methods study questions ............................................................................ 64 

 Summary of thesis methods ....................................................................................... 65 

 Systematic reviews .................................................................................................. 65 

 Mixed-methods study ................................................................................................. 65 

 Summary ..................................................................................................................... 66 

 Methodology ............................................................................................................. 67 

 Research paradigms .................................................................................................... 67 

Table 11: Summary of paradigms ............................................................................................... 68 

Figure 3: Diagram detailing the planned thesis outline, including the three-stage, mixed-

methods observational cohort study with a convergent parallel design ................................... 69 

 Application to thesis ............................................................................................... 70 

 Clinical utility ............................................................................................................... 71 

 Older adults with cancer ......................................................................................... 71 

 Mixed-methods approach ........................................................................................... 73 

 Application to thesis ............................................................................................... 73 

 Convergent parallel study design ............................................................................ 74 

 Quantitative methods ................................................................................................. 76 

 Types of literature review ....................................................................................... 76 

 Systematic reviews .................................................................................................. 77 



4 
 

3.4.2.1 Advantages of systematic reviews .......................................................................... 77 

3.4.2.2 Disadvantages of systematic reviews ..................................................................... 77 

Table 12: Biases addressed within a systematic review ............................................................. 78 

 Literature searches ................................................................................................. 79 

 Quality assessments ................................................................................................ 79 

 Analysis of results.................................................................................................... 80 

3.4.5.1 Meta-analysis .......................................................................................................... 80 

3.4.5.2 Narrative synthesis.................................................................................................. 81 

3.4.5.3 Thematic synthesis of qualitative data ................................................................... 81 

 Application to thesis ............................................................................................... 82 

 Observational study ................................................................................................ 82 

3.4.7.1 Types of cohort study.............................................................................................. 83 

3.4.7.2 Cross-sectional ........................................................................................................ 84 

3.4.7.3 Application to thesis ............................................................................................... 84 

3.4.7.4 Sampling methods .................................................................................................. 85 

3.4.7.5 Patient outcomes .................................................................................................... 86 

 Screening tool choices ............................................................................................ 87 

3.4.8.1 Cachexia screening tool .......................................................................................... 87 

3.4.8.2 Sarcopenia screening tool ....................................................................................... 88 

3.4.8.3 Use of Bioelectrical Impedance Analysis ................................................................ 89 

3.4.8.4 Malnutrition screening tool .................................................................................... 90 

3.4.8.5 Anthropometric measures ...................................................................................... 90 

Table 13: Study anthropometric measures ................................................................................ 92 

 Quantitative data analysis....................................................................................... 94 

 Qualitative methods ................................................................................................... 95 

Table 14: Sources of bias in qualitative research, and their management ................................ 95 

 Qualitative study design.......................................................................................... 96 

3.5.1.1 Qualitative approach ............................................................................................... 96 

3.5.1.2 Application to thesis ............................................................................................... 97 

 Data collection ........................................................................................................ 98 

3.5.2.1 Recording and transcribing interviews ................................................................... 99 

3.5.2.2 Interview sample size ............................................................................................ 100 

3.5.2.3 Application to thesis ............................................................................................. 101 

3.5.2.4 Qualitative data analysis ....................................................................................... 102 

3.5.2.5 Feedback loop diagram ......................................................................................... 103 

 Synthesis of thesis results ......................................................................................... 105 

 Study limitations ....................................................................................................... 107 



5 
 

 Summary ................................................................................................................... 109 

 Relationship between markers of malnutrition and clinical outcomes in older adults 

with cancer: systematic review, narrative synthesis, and meta-analysis ................................. 110 

 Chapter introduction ................................................................................................ 110 

 Author contributions ............................................................................................. 110 

 Article reference ................................................................................................... 110 

 Abstract ..................................................................................................................... 111 

 Abbreviations ........................................................................................................ 111 

 Introduction .............................................................................................................. 112 

 Methods .................................................................................................................... 113 

 Literature search ................................................................................................... 113 

 Inclusion and exclusion criteria ............................................................................. 113 

 Study selection ...................................................................................................... 114 

 Risk of bias; quality appraisal ................................................................................ 114 

 Analysis ................................................................................................................. 114 

Figure 4: quality assessment of studies .................................................................................... 115 

 Results ....................................................................................................................... 117 

Figure 5: PRISMA 2009 flow diagram........................................................................................ 118 

Table 15: Characteristics of included studies ........................................................................... 119 

 Markers of nutritional status ................................................................................ 129 

Table 16: Objective indexes ...................................................................................................... 130 

 Dietary intake ........................................................................................................ 131 

4.5.2.1 Meta-analysis ........................................................................................................ 131 

Figure 6: Forest plot assessing the correlation between declining food intake and mortality 131 

 Objective indexes .................................................................................................. 132 

4.5.3.1 Prognostic nutritional index (PNI) ......................................................................... 132 

4.5.3.2 Meta-analysis ........................................................................................................ 132 

Figure 7: Forest plot assessing the correlation between Prognostic nutritional index and overall 

survival ...................................................................................................................................... 132 

4.5.3.3 Geriatric nutritional risk index (GNRI) ................................................................... 133 

4.5.3.4 Controlling nutritional status score (CONUT) ....................................................... 133 

4.5.3.5 Nutritional risk index (NRI) .................................................................................... 133 

 Anthropometric markers ...................................................................................... 133 

4.5.4.1 Body mass index (BMI) .......................................................................................... 133 

4.5.4.2 Weight loss ............................................................................................................ 134 

4.5.4.3 Mid arm circumference (MAC) and Calf circumference (CC)................................ 134 

4.5.4.4 Muscle strength .................................................................................................... 134 



6 
 

 Biomarkers ............................................................................................................ 134 

4.5.5.1 Haemoglobin ......................................................................................................... 134 

4.5.5.2 Albumin ................................................................................................................. 135 

4.5.5.3 C-reactive protein ................................................................................................. 135 

 Discussion .................................................................................................................. 136 

Table 17: Malnutrition screening tools and objective indexes compared with malnutrition 

markers identified in the review ............................................................................................... 137 

Table 18: Diagnostic criteria and definitions for cachexia, sarcopenia, and malnutrition ....... 139 

 Strengths and limitations ...................................................................................... 141 

 Implications for clinical practice and research ..................................................... 141 

 Conclusion ................................................................................................................. 142 

 Summary ................................................................................................................... 142 

 Patient, family, and carer experience of nutritional screening: a systematic review

 .................................................................................................................................................. 143 

 Chapter introduction ................................................................................................ 143 

 Author contributions ............................................................................................. 143 

 Article reference ................................................................................................... 143 

 Abstract ..................................................................................................................... 144 

 Abbreviations ........................................................................................................ 144 

 Introduction .............................................................................................................. 145 

 Methods .................................................................................................................... 146 

 Literature search ................................................................................................... 146 

 Inclusion and exclusion criteria ............................................................................. 146 

 Study selection ...................................................................................................... 146 

 Quality assessment ............................................................................................... 147 

 Analysis ................................................................................................................. 147 

Figure 8: Study quality assessment ........................................................................................... 148 

 Results ....................................................................................................................... 149 

 Design, sample size and setting ............................................................................ 149 

Figure 9: PRISMA flow diagram................................................................................................. 150 

Table 19: Study characteristics summary ................................................................................. 151 

 Participants ........................................................................................................... 153 

 Questionnaire findings .......................................................................................... 153 

 Interview findings.................................................................................................. 153 

5.5.4.1 Experience of nutritional screening ...................................................................... 153 

5.5.4.2 Misunderstanding of malnutrition ........................................................................ 154 

5.5.4.3 Barriers to, and opportunities for change ............................................................ 156 



7 
 

 Discussion .................................................................................................................. 157 

 Implications for clinical practice, research, and policy ......................................... 158 

 Strengths and limitations ...................................................................................... 159 

 Conclusion ................................................................................................................. 160 

 Summary ................................................................................................................... 160 

 Mixed-Methods Study: Methods ............................................................................ 161 

Figure 10: Diagram detailing the original mixed-methods, observational cohort study with a 

convergent parallel design ........................................................................................................ 162 

Figure 11: Diagram detailing the amended mixed-methods, observational study with a 

convergent parallel design ........................................................................................................ 163 

 Study objectives and designs .................................................................................... 164 

 Study objectives .................................................................................................... 164 

Table 20: Table of study aims, questions and research objectives amended due to the 

pandemic .................................................................................................................................. 165 

 Study design .......................................................................................................... 166 

 Patient and public involvement ............................................................................ 166 

Figure 12: Original timelines for data collection, analysis, and longitudinal follow-up............ 167 

Figure 13: Actual timeline for data collection, analysis, and longitudinal follow-up ............... 168 

 Methods of quantitative data collection .................................................................. 169 

 Participants ........................................................................................................... 169 

 Measures and outcomes ....................................................................................... 169 

Table 21: Outcome and demographic data collection methods .............................................. 170 

 Screening measures .............................................................................................. 171 

 Primary and secondary outcomes ........................................................................ 171 

Table 22: Markers of malnutrition, sarcopenia and cachexia and associated data collected by 

assessment domain................................................................................................................... 172 

Table 23: Malnutrition screening tool questions by corresponding published screening tool 173 

 Screening equipment ............................................................................................ 175 

Table 24: Screening equipment and associated measures ....................................................... 175 

 Recruitment .............................................................................................................. 176 

 Sampling methods ................................................................................................ 176 

 Identification, approach and consent ................................................................... 177 

 Withdrawal or death ............................................................................................. 178 

 Group sample size and sampling .......................................................................... 178 

6.3.4.1 Recruitment monitoring ....................................................................................... 179 

 Quantitative data analysis..................................................................................... 179 

6.3.5.1 Study data analysis plan ........................................................................................ 179 

 Missing data .......................................................................................................... 180 



8 
 

 Methods for qualitative data collection ................................................................... 181 

 Interview recruitment ........................................................................................... 181 

 Interview sample size ............................................................................................ 181 

6.4.2.1 Sampling method .................................................................................................. 181 

 Interview data collection ...................................................................................... 182 

 Qualitative data analysis ....................................................................................... 183 

 Ethics and research governance process .................................................................. 184 

 Confidentiality, data management, and archiving ................................................ 184 

 Study amendments ............................................................................................... 184 

Table 25: Study amendments to allow resumption of study .................................................... 185 

 Ethical considerations ............................................................................................... 186 

 Consent and withdrawal from the study .............................................................. 186 

 Inclusion and exclusion criteria ............................................................................. 186 

 Consideration of impact of study measures ......................................................... 187 

6.6.3.1 Time commitments ............................................................................................... 187 

6.6.3.2 Performance of study measures ........................................................................... 188 

6.6.3.3 Emotional impact .................................................................................................. 188 

 Results of study measures .................................................................................... 188 

 Access to potential patient participants ............................................................... 189 

 Role of researcher versus dietitian ....................................................................... 189 

 Impact of the COVID-19 pandemic ........................................................................... 190 

 COVID-19 timeline ................................................................................................. 190 

 COVID-19 and the NHS .......................................................................................... 191 

 Postponement of research ................................................................................... 191 

 Restarting research ............................................................................................... 192 

 Impact of COVID-19 on quantitative data collection and analysis ....................... 193 

6.7.5.1 COVID-19 and sampling bias ................................................................................. 193 

6.7.5.2 Physical and psychological impact of COVID-19 and national lockdowns ............ 193 

6.7.5.3 Additional confounding variables ......................................................................... 194 

6.7.5.4 Management of COVID-19 as a confounder ......................................................... 195 

 Summary ................................................................................................................... 196 

 Mixed-Methods Study: Quantitative results ........................................................... 197 

 Quantitative results findings ..................................................................................... 199 

 RQ1: Is it feasible to recruit, and screen a group of older adults with cancer for 

malnutrition, sarcopenia and cachexia? ................................................................................... 199 

7.1.1.1 Recruitment .......................................................................................................... 199 

Figure 14: Recruitment rates: expected against actual recruitment rates for group one ........ 199 



9 
 

Figure 15: Flow diagram of recruitment for group one (figure 2a), group 2, (figure 2b), and 

group 3 (figure 2c) ..................................................................................................................... 200 

7.1.1.2 Study flow ............................................................................................................. 201 

7.1.1.3 Missing data .......................................................................................................... 201 

7.1.1.4 Study population ................................................................................................... 201 

 RQ2: What are the demographics of this group of older adults with cancer? ..... 203 

Table 26: Demographic characteristics of study populations ................................................... 203 

Table 27: Clinical characteristics of study populations ............................................................. 205 

Table 28: Office for National Statistics admissions by diagnosis 2019 – 2020 ......................... 206 

 RQ3: What is the prevalence and overlap between malnutrition, sarcopenia, and 

cachexia, in this group of older adults with cancer? ................................................................ 207 

Table 29: Prevalence of malnutrition, sarcopenia, and cachexia ............................................. 207 

Table 30: Malnutrition, sarcopenia, and cachexia scores, using the 3-MinNS, SARC-F, and 

MCASCO screening tools for group one ................................................................................... 208 

Table 31a: Cross-tabulation of malnutrition and cachexia diagnoses, according to the 3-MinNS 

(severe risk) and MCASCO tools, with Venn diagram to illustrate ........................................... 209 

Table 31b: Cross-tabulation of malnutrition and cachexia diagnoses, according to the 3-MinNS 

(moderate risk and above) and MCASCO tools, with Venn diagram to illustrate .................... 209 

Table 32: Cross-tabulation of (severe) malnutrition and sarcopenia diagnoses, according to the 

3-MinNS and EWGSOP2 tools, with Venn diagram to illustrate ............................................... 210 

Table 33: Cross-tabulation of malnutrition and cachexia diagnoses, according to the EWGSOP2 

and MCASCO tools, with Venn diagram to illustrate ................................................................ 210 

Table 34: Overlap between MUST and 3-MinNS malnutrition screening tools ........................ 210 

Table 35: Overlap between PG-SGA and 3-MinNS malnutrition screening tools ..................... 210 

Table 36: Overlap of sarcopenia screening tools ...................................................................... 211 

Table 37: Overlap of cachexia screening tools.......................................................................... 211 

Table 38: Overlap and combinations of diagnoses of (moderate or severe) malnutrition, 

sarcopenia, and cachexia .......................................................................................................... 212 

Figure 16: Venn diagram of the overlap of malnutrition, sarcopenia, and cachexia in group one

 .................................................................................................................................................. 213 

 RQ4: What is the association between malnutrition, sarcopenia, and cachexia, and 

key clinical characteristics, in this group of older adults with cancer? .................................... 214 

Table 39: Correlation coefficients matrix between baseline characteristics ............................ 214 

Table 40: Univariate logistic regression of candidate predictors of key patient characteristics

 .................................................................................................................................................. 215 

 Summary ................................................................................................................... 216 

 Mixed-Methods Study: Qualitative results ............................................................. 217 

 Participant demographics ..................................................................................... 217 

 Qualitative results findings ....................................................................................... 218 

 Summary of themes .............................................................................................. 218 



10 
 

Table 41: Main themes, sub-themes and data codes ............................................................... 220 

 Theme One: Dissonance ....................................................................................... 222 

8.2.2.1 Understanding of malnutrition, sarcopenia, and cachexia ................................... 222 

8.2.2.2 Perception of risk .................................................................................................. 227 

 Theme Two: Diagnostic overshadowing ............................................................... 229 

8.2.3.1 Overlooked and underplayed ............................................................................... 231 

 Theme Three: Between a rock and a hard place .................................................. 233 

 Theme Four: Study screening for malnutrition, sarcopenia, and cachexia .......... 237 

 Feedback loop analysis of qualitative findings ......................................................... 239 

Figure 17: Feedback loop diagram illustrating interlinking themes of the views and experiences 

of malnutrition, sarcopenia, and cachexia in older adults with cancer .................................... 241 

 Feedback loop analysis summary ......................................................................... 242 

 Summary ................................................................................................................... 243 

 Mixed-Methods Study: Synthesis of Results ........................................................... 244 

 Modified critical interpretive synthesis of mixed-methods results .......................... 244 

Table 42: Modified critical interpretive synthesis of quantitative and qualitative results ....... 245 

 Feasibility of recruitment .......................................................................................... 249 

 Outpatients ........................................................................................................... 251 

 Recruitment summary .......................................................................................... 251 

 Feasibility of, and challenges to, screening for these three conditions ................... 252 

 Identifying ‘at risk’ ................................................................................................ 255 

 Prevalence of malnutrition, sarcopenia, and cachexia ......................................... 256 

 Overlap of malnutrition, sarcopenia, and cachexia .............................................. 257 

 Understanding of malnutrition, sarcopenia, and cachexia ................................... 259 

9.3.4.1 The role of clinicians ............................................................................................. 259 

 The role of screening for malnutrition, sarcopenia, and cachexia ........................... 261 

 Combining and streamlining screening tools ........................................................ 261 

 Patients’ views and experiences of screening for malnutrition, sarcopenia, and 

cachexia 263 

 The problems with perceptions ............................................................................ 265 

 Conclusions ............................................................................................................... 269 

 Summary ................................................................................................................... 270 

 Discussion .............................................................................................................. 271 

 Thesis aims ................................................................................................................ 271 

Table 43: Modified critical interpretive synthesis of systematic review findings and mixed-

methods study results ............................................................................................................... 273 

 Prevalence and overlap of malnutrition, sarcopenia, and cachexia ......................... 277 



11 
 

Figure 18: Suggested relationships and overlap between malnutrition, sarcopenia, and 

cachexia in older adults with cancer ......................................................................................... 278 

 Malnutrition and cachexia .................................................................................... 279 

 Sarcopenia, malnutrition and cachexia ................................................................. 280 

 Summary ............................................................................................................... 281 

 Identifying the truly ‘at risk’ ...................................................................................... 281 

 Key predictor variables and streamlined screening methods .................................. 283 

 Feasibility and utility of screening ........................................................................ 284 

 Addressing the overall thesis aim ............................................................................. 286 

 Strengths and limitations .......................................................................................... 287 

 Clinical implications .................................................................................................. 289 

 Research implications ............................................................................................... 290 

 Summary ................................................................................................................... 292 

References ................................................................................................................................ 293 

Appendices ................................................................................................................................ 322 

Appendix 1: Original thesis aims and objectives ...................................................................... 322 

Appendix 2: Study protocol: Development, refinement and acceptability of a single clinical 

screening tool to detect Malnutrition, Sarcopenia and Cachexia in Older Adults with Cancer 325 

Appendix 3: CASP Checklist ....................................................................................................... 340 

Appendix 4: Original data management plan ........................................................................... 341 

Appendix 5: MEDLINE search strategy ...................................................................................... 343 

Appendix 6: MEDLINE search strategy for PENS review ........................................................... 348 

Appendix 7: Charted matrix to allow comparison between studies ........................................ 350 

Appendix 8: Trans-Humber Consumer Research Panel feedback form ................................... 354 

Appendix 9: Data collection form ............................................................................................. 355 

Appendix 10: Original plan for quantitative data analysis ........................................................ 357 

Appendix 11: Clinician and patient participant interview sampling methods for screening tool 

refinement ................................................................................................................................ 358 

Appendix 12: Interview topic guide .......................................................................................... 359 

Appendix 13: Planned purposive sampling frames................................................................... 361 

Appendix 14: HYMS ethics approval ......................................................................................... 362 

Appendix 15: University of Hull sponsorship ............................................................................ 363 

Appendix 16: Research ethics committee approval ................................................................. 364 

Appendix 17: HUTH R&D capability and capacity confirmation ............................................... 366 

Appendix 18: Patient Information Sheet .................................................................................. 367 

Appendix 19: Consent form ...................................................................................................... 371 

Appendix 20: IRAS amendment tool ......................................................................................... 372 

Appendix 21: HUTH R&D confirmation of restart capacity and capability – October 2020 ..... 373 



12 
 

Appendix 22: HUTH correspondance study pause ................................................................... 374 

Appendix 23: HUTH R&D confirmation of restart capacity and capability – April 2021 ........... 376 

Appendix 24: Survival data ....................................................................................................... 377 

  



13 
 

List of Tables and Figures 

Tables 

Table 1: Symptoms and consequences of cachexia 

Table 2: Current management strategies for cancer cachexia 

Table 3: Components of the CAchexia SCOre 

Table 4: Components of the Mini-CAchexia SCOre (MCASCO) 

Table 5: Potential mechanisms in the development of age-related sarcopenia 

Table 6: International clinical practice guidelines for sarcopenia; management of sarcopenia 

Table 7: Diagnostic criteria for malnutrition 

Table 8: Causes of malnutrition in people with cancer 

Table 9: Malnutrition management strategies 

Table 10: Comparison of markers and thresholds used in three commonly used malnutrition 

screening tools 

Table 11: Summary of paradigms 

Table 12: Biases addressed within a systematic review 

Table 13: Study anthropometric measures 

Table 14: Sources of bias in qualitative research, and their management 

Table 15: Characteristics of included studies 

Table 16: Objective indexes 

Table 17: Malnutrition screening tools and objective indexes compared with malnutrition 

markers identified in the review 

Table 18: Diagnostic criteria and definitions for cachexia, sarcopenia, and malnutrition 

Table 19: Study characteristics summary 

Table 20: Table of study aims, questions and research objectives amended due to the 

pandemic 

Table 21: Outcome and demographic data collection methods 

Table 22: Markers of malnutrition, sarcopenia and cachexia and associated data collected by 

assessment domain 

Table 23: Malnutrition screening tool questions by corresponding published screening tool 

Table 24: Screening equipment and associated measures 

Table 25: Study amendments to allow resumption of study 

Table 26: Demographic characteristics of study populations 

Table 27: Clinical characteristics of study populations 



14 
 

Table 28: Office for National Statistics admissions by diagnosis 2019 – 2020 

Table 29: Prevalence of malnutrition, sarcopenia, and cachexia 

Table 30: Malnutrition, sarcopenia, and cachexia scores, using the 3-MinNS, SARC-F, and 

MCASCO screening tools for group one 

Table 31a: Cross-tabulation of malnutrition and cachexia diagnoses, according to the 3-MinNS 

(severe risk) and MCASCO tools, with Venn diagram to illustrate 

Table 31b: Cross-tabulation of malnutrition and cachexia diagnoses, according to the 3-MinNS 

(moderate risk and above) and MCASCO tools, with Venn diagram to illustrate 

Table 32: Cross-tabulation of (severe) malnutrition and sarcopenia diagnoses, according to the 

3-MinNS and EWGSOP2 tools, with Venn diagram to illustrate 

Table 33: Cross-tabulation of malnutrition and cachexia diagnoses, according to the EWGSOP2 

and MCASCO tools, with Venn diagram to illustrate 

Table 34: Overlap between MUST and 3-MinNS malnutrition screening tools 

Table 35: Overlap between PG-SGA and 3-MinNS malnutrition screening tools 

Table 36: Overlap of sarcopenia screening tools 

Table 37: Overlap of cachexia screening tools 

Table 38: Overlap and combinations of diagnoses of (moderate or severe) malnutrition, 

sarcopenia, and cachexia 

Table 39: Correlation coefficients matrix between baseline characteristics 

Table 40: Univariate logistic regression of candidate predictors of key patient characteristics 

Table 41: Main themes, sub-themes and data codes 

Table 42: Modified critical interpretive synthesis of quantitative and qualitative results 

Table 43: Modified critical interpretive synthesis of systematic review findings and mixed-

methods study results 

Figures                                

Figure 1: European Working Group on Sarcopenia in Older People 2; Algorithm for case-

finding, making a diagnosis and quantifying severity of sarcopenia in practice 

Figure 2: Aetiology-based malnutrition definitions 

Figure 3: Diagram detailing the planned thesis outline, including the three-stage, mixed-

methods observational cohort study with a convergent parallel design 

Figure 4: quality assessment of studies 

Figure 5: PRISMA 2009 flow diagram 

Figure 6: Forest plot assessing the correlation between declining food intake and mortality 

Figure 7: Forest plot assessing the correlation between Prognostic nutritional index and overall 

survival 

Figure 8: Study quality assessment 



15 
 

Figure 9: PRISMA flow diagram 

Figure 10: Diagram detailing the original mixed-methods, observational cohort study with a 

convergent parallel design 

Figure 11: Diagram detailing the amended mixed-methods, observational study with a 

convergent parallel design 

Figure 12: Original timelines for data collection, analysis, and longitudinal follow-up 

Figure 13: Actual timeline for data collection, analysis, and longitudinal follow-up 

Figure 14: Recruitment rates: expected against actual recruitment rates for group one 

Figure 15: Flow diagram of recruitment for group one (figure 2a), group 2, (figure 2b), and 

group 3 (figure 2c) 

Figure 16: Venn diagram of the overlap of malnutrition, sarcopenia, and cachexia in group one 

Figure 17: Feedback loop diagram illustrating interlinking themes of the views and experiences 

of malnutrition, sarcopenia, and cachexia in older adults with cancer 

Figure 18: Suggested relationships and overlap between malnutrition, sarcopenia, and 

cachexia in older adults with cancer  



16 
 

Acknowledgements 

With never-ending thanks to my supervisors; to Professor Miriam Johnson for your constant 

support, and with my apologies for my appalling grammar. Dr Lewis Paton for your patience in 

explaining and answering so many statistics questions, and to Professor Mike Lind for your 

guidance. Thank you also to Professor Fliss Murtagh and Dr Maureen Twiddy for their 

invaluable advice and support.  

I would also like to thank Yorkshire Cancer Research for funding the TRANSFORM project, and 

for all of the wonderful work they do to support those with cancer in Yorkshire. In particular, I 

would like to thank the TRANSFORM team; my fellow clinical researchers for their support as 

we traverse the PhD mountain: Mike (it’s still better…), the ‘other Alex’ and the virtual office 

for the daily support, Sarah for encouraging me to start and keep up the running, and Cindy, 

my kind-of mentor, for so much. But mainly the Twinkies. As well as gaining so much 

knowledge I have been so lucky to work with such wonderful colleagues, and gain so many 

wonderful friends.  

I would also like to extend a heartfelt thank you to the patients at Hull University Teaching 

Hospital NHS Trust, for giving up their valuable time to participate in this research. Thank you. 

Also thank you to the Trust R&D team, particularly Louise Hunn for her help and support, and 

excellent guidance when negotiating study pauses and restarts, and Dr Simon Stapley for his 

assistance during the last leg of recruitment.  

  

 

  



17 
 

Author Declaration 

“I confirm that this work is original and that if any passage(s) or diagram(s) have been copied 

from academic papers, books, the internet or any other sources these are clearly identified by 

the use of quotation marks and the reference(s) is fully cited. I certify that, other than where 

indicated, this is my own work and does not breach the regulations of HYMS, the University of 

Hull, or the University of York, regarding plagiarism or academic conduct in examinations. I 

have read the HYMS Code of Practice on Academic Misconduct and state that this piece of work 

is my own and does not contain any unacknowledged work from any other sources. I confirm 

that any patient information obtained to produce this piece of work has been appropriately 

anonymised”.  

  



18 
 

Publications, presentations, and prizes  

Publications  

Bullock, A.F., Greenley, S.L., McKenzie, G.A.G., Paton, L., Johnson, M.J. (2020) Relationship 

between markers of malnutrition and clinical outcomes in older adults with cancer: systematic 

review, narrative synthesis, and meta-analysis. European Journal of Clinical Nutrition. 74: 

pp.1519-1535.  

To date the article has been cited 45 times (Google /Web of Science citations: 45, 18.05.2022) 

Bullock, A.F., Greenley, S.L., Patterson, M.J., McKenzie, G.A.G., Johnson, M.J. (2020) Patient, 

family and carers experiences of nutritional screening: a systematic review. Journal of Human 

Nutrition and Dietetics. 34(3): pp.595-603. 

To date the article has been cited four times (Google /Web of Science citations: 4, 18.05.2022) 

Prizes 

Relationship between markers of malnutrition and clinical outcomes in older adults with 

cancer: systematic review, narrative synthesis, and meta-analysis, top three in category prize 

winner, October 2020, European Association for Palliative Care 

Patient, family and carers experiences of nutritional screening: a systematic review, prize 

winner; best presentation, May 2021, HYMS Postgraduate Research Conference, Hull 

Invited speaker presentations 

Patient, family and carers experiences of nutritional screening: a systematic review, May 2021, 

HYMS Postgraduate Research Conference, University of Hull 

Detection and assessment of malnutrition, sarcopenia, and cachexia in older adults with 

cancer (from chapters four and seven), November 2021, UKRI-funded i3 Creating Connections 

Palliative Care Conference, University of Hull 

Mixed-methods observational study explaining malnutrition, sarcopenia, and cachexia in older 

adults with cancer, April 2022, Joint Webinar: Cancer Prevention and Management SIG of 

ISBNPA, UK Society of Behavioural Medicine Cancer SIG, Physical Activity SIG of the Society of 

Behavioural Medicine, Online 

Prevalence and overlap of malnutrition, sarcopenia, and cachexia in hospitalised older adults 

with cancer: a cross-sectional study, June 2022, Multinational Association of Supportive Care in 

Cancer, Annual meeting, Toronto, Canada 



19 
 

Poster presentations  

Relationship between markers of malnutrition and clinical outcomes in older adults with 

cancer: systematic review, narrative synthesis, and meta-analysis, October 2020, European 

Association for Palliative Care, Online 

Prevalence and overlap of malnutrition, sarcopenia, and cachexia in hospitalised older adults 

with cancer: a cross-sectional study (from chapter seven), May 2022, European Association for 

Palliative Care, Online 

Prevalence and overlap of malnutrition, sarcopenia, and cachexia in hospitalised older adults 

with cancer: a cross-sectional study, June 2022, Society on Sarcopenia, Cachexia and Wasting 

Disorders, Lisbon, Portugal  

 



20 
 

 Introduction  

 An introduction to the thesis  

Older adults with cancer are a complex and growing population who require multi-layered care 

to achieve optimum anti-cancer treatment results (1, 2). The care of older adults with cancer is 

complicated by comorbidities and social factors associated with older age (2, 3). Despite this 

recognition, these are areas relatively overlooked in the field of oncology, but require 

consideration to enable the effective treatment of older adults with cancer.   

Over the last 50 years, combined cancer mortality rates in the UK have decreased by 16%, 

reducing on average by 49% in people aged 74 and under (4). However, mortality rates in 

people aged 75 and over have increased by 15% (4), largely due to increasing incidences of 

cancer in the oldest old, and unequal access to anti-cancer treatments for older adults (1).  

Added barriers include fears around adverse effects of anti-cancer treatments (2), and other 

age-related factors including frailty, polypharmacy, cognition, and social support (5), which 

need to be considered to ensure the successful management of older adults with cancer. 

There is an improving awareness of these cofactors in the management of older adults with 

cancer, but there is a further problem, common to older people, which is rarely discussed; a 

‘skeleton in the hospital closet’, which will be the topic of this thesis. This ‘skeleton’ was first 

publicised by CE Butterworth in 1974, who highlighted a concern that ‘so little attention has 

been paid to the essential role of good nutrition’, with malnutrition remaining a cause of often 

preventable morbidity and mortality (6). This skeleton has been more recently described as 

the ‘elephant in the room’ in relation to its expanded definition to include the conditions of 

cachexia and sarcopenia; two disorders related to malnutrition, but with their own plethora of 

problems, both in relation to the clinical recognition and management of these conditions (7).  

Malnutrition, sarcopenia, and cachexia are three conditions seen in varying degrees among the 

population of older adults with cancer, defined for this thesis as those aged 70 years or older. 

All three conditions are associated with poor tolerance of anti-cancer treatments, increased 

hospital lengths of stay, and poorer overall survival (8-11). Malnutrition is thought to affect 

between 20 and 85% of cancer patients, depending on cancer diagnosis (12). Similarly, 

sarcopenia and cachexia are thought to affect between 15-50% and 25-80% of cancer patients, 

respectively (13).  

However, despite their prevalence and impact on patients, the identification, and subsequent 

treatment of these conditions is challenging. Although routine screening for malnutrition is 

recommended for all hospital patients (14), screening tools used to identify malnutrition risk 
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vary wildly in content and diagnostic rates. A study comparing three commonly used 

malnutrition screening tools in cancer patients found that malnutrition risk varied between 20 

and 52%, depending on the tool used (15). Methods of screening for sarcopenia and cachexia 

exist, but they require multiple physical and blood measures and questions (16, 17), which can 

make them impractical to use in routine clinical practice. 

Additionally, the clinical features of the three conditions overlap, making distinguishing 

between them problematic, for example, overall body weight loss is a key clinical feature of 

both cachexia and malnutrition, and loss of muscle mass is seen in all three conditions (8, 17, 

18). However, the ability to distinguish one condition from another is required, as the medical 

treatment and management of each condition is different, ranging from intensive nutrition 

support and/or physical rehabilitation, to drug management and supportive care (14, 17, 19). 

For the purpose of this thesis, malnutrition, sarcopenia, and cachexia, although the terms may 

be used interchangeably in the literature, will be addressed as separate, distinguishable 

conditions. Although screening tools are designed to identify those at increased risk of a 

condition rather than making a diagnosis, for the purposes of this thesis, in places, tools which 

are designed to screen for the three conditions have been used to identify case positivity 

(discussed in section 3.4.8).  

In this chapter I will present a summary of cachexia, sarcopenia and malnutrition, introducing 

each in terms of its definition and proposed diagnostic criteria, as well as the implications of 

each of these conditions for older adults with cancer, and how these conditions are currently 

identified. This chapter will conclude with a review of the problems associated with the 

identification of the conditions, and how this thesis aims to address these issues. 

This thesis aims to contribute to the knowledge base regarding these three under-recognised 

and undermanaged conditions, through optimising the detection and assessment of 

malnutrition, sarcopenia and cachexia in older adults with cancer, with the hope of adding 

some flesh to the elephant-sized skeleton in the closet. 
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 An introduction to “Kakos hexis”; a bad condition  

The first attempt to first define cachexia in cancer patients was made by Fearon et al., in 2006 

(20). Although multiple clinical characteristics were associated with cachexia, including 

anorexia, weight loss, and fatigue, its ‘complex, multifactorial origin’ (20) meant defining, and 

therefore diagnosing cachexia in cancer patients was problematic (21). Weight loss, reduced 

oral food intake, and systematic inflammation were identified by Fearon et al., as the basic 

profile of cachexia, and some of the first evidence was provided suggesting cachexia was 

associated with survival (20).  

A further attempt to define cachexia was made by Evans et al., 2008 (22), involving a 

consensus panel of clinicians and researchers. The agreed definition of cachexia was; “a 

complex metabolic syndrome associated with underlying illness and characterized by loss of 

muscle with or without loss of fat mass”. Weight loss was identified as cachexia’s prominent 

clinical feature, but anorexia, inflammation, insulin resistance, and muscle protein breakdown 

were recognised as important in cachexia’s presentation.  This definition marked cachexia as a 

wasting disease, distinct from other weight-losing disorders, “distinct from starvation, age-

related loss of muscle mass” (22). Diagnostic criteria were also suggested: oedema free weight 

loss ≥5% in <12 months in the presence of underlying disease, or body mass index (BMI) 

<20kg/m2
 if weight loss is unknown (22). Meeting three of the following additional criteria 

were also required to diagnose cachexia; reduced muscle strength, fatigue, anorexia, low fat-

free mass index, or abnormal biochemical markers (22). It must be highlighted that these were 

consensus criteria, as no validation work had been conducted at the time. It was 

acknowledged that cachexia’s causes were complex and not fully understood, and a need to 

grade, or classify, cachexia, initially based upon the extent of weight loss, was suggested (22).  

A position paper from special interest groups within the European Society for Clinical Nutrition 

and Metabolism (ESPEN) in 2010, similarly defined cachexia as “a multifactorial syndrome 

characterised by severe body weight, fat and muscle loss and increased protein catabolism due 

to underlying disease” (23). To aid in staging cachexia, a definition for ‘pre-cachexia’ was 

included, containing four criteria; underlying chronic disease, a small unintentional weight loss 

of <5% body weight over six months, chronic or recurrent systematic inflammatory response, 

and anorexia or anorexia-related symptoms (23). It is noted that the methods for determining 

these definitions are not discussed, and the make-up of the special interest groups has not 

been described. Again, markers and their thresholds for cachexia and pre-cachexia are based 

on expert opinion.  
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Finally, an international consensus definition and classification for cancer cachexia was 

published by Fearon et al., in 2011, involving an expert panel of cancer cachexia researchers, 

oncologists, palliative medicine specialists and nutritionists (19). Two rounds of focus groups 

were conducted; to identify factors guiding clinical decision making in cachexia management, 

then reviewing cachexia statements and methods of assessment (19). Delphi rounds, 

developing cachexia classifications, were also conducted (19).  The consensus definition 

produced for cancer cachexia was “a multifactorial syndrome characterised by an ongoing loss 

of skeletal muscle mass (with or without loss of fat mass) that cannot be fully reversed by 

conventional nutritional support and leads to progressive functional impairment. The 

pathophysiology is characterised by a negative protein and energy balance driven by a variable 

combination of reduced food intake and abnormal metabolism” (19). It is important to note 

that this definition focuses solely upon cancer-specific cachexia, whereas previous definitions 

cover all diseases (19, 22, 23).  

The international consensus definition expands on previous definitions, with the inclusion of 

cachexia’s impact on function, and a description of its physiological processes (19). Limitations 

of the definitions were acknowledged, mainly the lack of assessment of psychological factors, 

the applicability of the diagnostic criteria to routine care, and the need to validate the work 

(19).  

The definitions categorised cachexia into three stages, according to the degree of energy and 

protein depletion, in terms of energy stores (weight loss) and protein stores (BMI), and by their 

context for intervention (19). Pre-cachexia is identified with “early clinical and metabolic signs, 

such as anorexia and impaired glucose tolerance” with early multimodal interventions likely to 

be effective. End-stage, or refractory cachexia, is defined as “clinically refractory as a result of 

very advanced cancer, or the presence of rapidly progressive cancer unresponsive to anti-

cancer therapy” with the stage of disease “associated with active catabolism”, characterised by 

a low performance score, or life expectancy under three months (19). These staging definitions 

provided the necessary language to communicate the clinical impact, and management, of 

cancer cachexia.  

Although a small weight loss, such as >2%, may seem insignificant, a study, involving 8,160 

cancer patients with locally advanced or metastatic cancers, found that a small weight loss, 

>2.4%, particularly with a low BMI, was predictive of poorer survival compared to patients with 

stable body weights, regardless of cancer diagnosis, stage or performance status (24).  

At present, there is not a consensus regarding which is the most appropriate definition to use, 

and comparisons of the most commonly cited definitions show substantial variation in the 



24 
 

classification of cachexia; a study (25) of 167 cancer patients found that 40% of patients were 

cachexic according to Evans et al., 2008 definition, whereas 70% were classified as cachexic 

following the Fearon et al., 2011 definition. 

Survival rates also varied by definition, with Evans et al., 2008 criteria associated with a shorter 

survival, compared to Fearon et al., 2011 criteria (0.55 years, versus 0.97 years respectively). It 

has been suggested that Fearon et al., 2011 criteria identifies cachexia in an earlier state, 

predicting a longer survival, and potentially enabling earlier targeted interventions. The 

inclusion of sarcopenia as a diagnostic criterion, plus a lower weight loss threshold, and lack of 

requirement of peripheral criteria, such as anaemia, could also be the cause of this (19, 22).  

However, inclusion of measures of muscle loss can be seen as a starting point for the overlap 

between cachexia and sarcopenia (25).  Studies reviewing the Fearon et al., 2011 criteria 

suggest inclusion of measures of skeletal muscle mass for cachexia, indicating sarcopenia may 

increase the estimated prevalence of cachexia in cancer populations, but consequently may 

reduce the ability of a diagnosis of cachexia to predict poorer patient outcomes (25, 26). 

 Clinical implications of cachexia  

A comprehensive review of American and European literature found the prevalence of cancer 

cachexia ranged from 11 – 74%, depending on diagnosis (27); with gastric, head and neck, 

pancreatic, and lung cancer having estimated cachexia prevalence of 50 – 90%. This review 

also suggested cachexia prevalence correlates with estimated 5-year survival; diagnoses with a 

5-year survival <30% having a higher risk of developing cachexia (80 – 90% chance), compared 

to diagnoses with a 5-year survival >91% (20 – 30% chance) (27).   

As shown, cachexia is prevalent among cancer patients. However, it is also a condition that 

affects patients with other terminal diagnoses, including renal and heart failure, 

immunodeficiency virus, chronic obstructive pulmonary disease, degenerative diseases such as 

multiple sclerosis, and has been suggested to be a ‘nursing home’ condition, or a disease of 

ageing (28, 29).  It is clear that cachexia is a common and wide-reaching condition. Although 

weight loss and inflammation are key diagnostic criteria for cachexia, other symptoms and 

consequences of cachexia are more systemic, involving multiple aetiologies, with wide-

reaching implications, as proposed in Table 1. 

A systematic review of cancer patients receiving palliative care, or diagnosed with advanced or 

metastatic cancer, estimated the prevalence of related systemic symptoms which are related 

to cachexia, finding 78% of patients reported fatigue, 42% reported anorexia, 32% reported a 

5% weight loss and 19% a 10% weight loss (30).  
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Table 1: Symptoms and consequences of cachexia 

Symptom or 

consequence of 

cachexia 

Aetiology  

Fatigue Physiological: anaemia, inadequate nutrition, altered hypothalamic 

control of hunger, cytokine overproduction (31-33) 

Endocrine hypofunction: reduced cortisol production (34) 

Psychological: anxiety, depression, pain, reduced physical activity (31) 

Anorexia Cytokines: Tumour-Necrosis Factor (TNF)-α and Interleukin (IL)-6 

associated with appetite suppression (28, 33) 

Increased IL-6: increases tryptophan, increases serotonin causing 

early satiety and hunger suppression (28) 

Gastrointestinal symptoms: nausea and vomiting, decreased 

gastrointestinal motility, constipation, obstruction (19) 

Tumour: release of pro-inflammatory cytokines (35) 

Central nervous system: alterations to neurotransmitters, 

neuropeptides, and prostaglandins, modulating appetite (35) 

Weight loss Adipose loss: increased lipolysis, reduced lipid uptake, reduced 

lipogenesis, starvation (36) 

Muscle loss: insulin resistance, reduced muscle synthesis, increased 

muscle breakdown, starvation, inflammation, reduced physical 

activity (28, 37) 

Nutritional intake: anorexia, fatigue, increased nutritional 

requirements (36, 37) 

Physical function Cytokines: activation of NF-ĸB reducing muscle synthesis, muscle 

proteolysis for production of acute phase proteins (28, 29) 

Muscle wasting: alterations to metabolic pathways, apoptosis 

activation and reduced regeneration (36) 

Weight loss: muscle weakness, reduced function, fatigue, 

inflammation (36, 37) 

Quality of life 

(QOL) and social 

impact 

Altered body image, altered eating habits, dependency, isolation, 

emotional distancing of carers, reduced physical activity (38-42) 

 

Systematic 

inflammation 

Tumour progression: activation of inflammatory response (36) 
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Cytokines: including TNF-α, IL-6 are upregulated/activated, 

inflammatory mediators, secreted by immune cells or tumour (36) 

Myostatin: (GDF-8) inhibitor of skeletal muscle mass (43) 

Anti-cancer 

therapies 

Chemotherapy: may induce muscle loss, potential involvement of NF-

ĸB, nutritional decline and weight loss, anorexia, nausea and vomiting 

(8, 44) 

Reduced survival   Although cachexia is associated with mortality, the mechanisms are 

unclear. Possible mechanisms include;  

Weight loss: muscle and fat, inadequate nutrition  

Thrombocytosis: coronary symptoms or cardiac arrest 

Compromised immunity: increased risk of infection   

Sarcopenia: reduced skeletal, respiratory and cardiac function (25, 26, 

45, 46)  
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 Management of cancer cachexia  

A detailed description of the management of cachexia is beyond the scope of this thesis, 

however a brief discussion of potential management strategies is presented.  

Methods for managing and treating cancer cachexia are still in their infancy. Guidelines for the 

management of cancer cachexia, including the European Society for Medical Oncology (ESMO) 

(47) American Society of Clinical Oncology (ASCO) (48), and the ESPEN recommendations (12). 

Cachexia treatment requires multimodal approaches and patient-centred care (47, 48). 

Aspects of multimodal approaches for the management of cancer cachexia include; i) 

pharmacological interventions i) nutritional treatment, iii) exercise treatment, and iv) 

psychological and social support. Their aims of treatment, and current evidence for each are 

briefly discussed in Table 2. 

Table 2: Current management strategies for cancer cachexia  

Approach Aim of treatment Current evidence  

Pharmacology Manage tumour-associated 

inflammation. Counter wasting 

and hypercatabolism. Appetite 

stimulation. Endocrine therapies 

to alter hormonal regulation.   

Pharmacological agents in development, 

include; Anamorelin, ghrelin receptor agonist 

to reduce muscle loss, and Enobosarm, 

selective androgen receptor modulator (49, 

50) – no current recommendation for use. 

Corticosteroids and Progesterone analogues – 

moderate evidence for appetite improvement  

(48) 

Nutritional 

treatment 

Increase nutritional intake. 

Management of symptoms 

affecting intake, e.g. nausea and 

vomiting, obstructions.  

Nutritional screening and 

nutrition support 

Dietary counselling; does not address 

metabolic aspects of weight loss.  

Dietary supplementation; lack of evidence of 

effect (48, 51, 52). 

Management of nutrition-impact symptoms 

e.g., nausea, anosmia, mucositis (47) 

Exercise 

treatment 

Preservation of muscle mass and 

function. 

Exercise therapies to reduce inflammation, 

muscle degradation and loss; lack of evidence 

regarding efficacy and tolerance (40, 48, 52, 

53).  

Psychological 

support  

Management of often neglected 

side effects affecting QOL; 

altered body image, social 

isolation, emotional impairment, 

education regarding cachexia 

Improving awareness of impact of cachexia 

upon quality of life.  

quality of life assessment; no validated tool 

for cancer cachexia (39, 40, 52).  

 



28 
 

 Identifying cancer cachexia  

Despite developments in the definition, diagnostic criteria, and potential treatments for 

cachexia, the question of how to diagnose cachexia in clinical practice has so far received little 

attention. At present, two methods of screening for cachexia exist; the ‘cachexia score’ 

(CASCO) (54), and the ‘cachexia staging score’ (CSS) (55).  

1.2.3.1 The CAchexia SCOre (CASCO) 

The Cachexia Score, or ‘CASCO’ screening tool was developed to address the need to stage 

cachexia (22, 23, 54). Without the ability to stage, classify or track the progression of cachexia, 

management in clinical practice is not possible. The methodology used to produce CASCO is 

not detailed by the authors, other than stating Evans et al., 2008 and ESPEN, 2010, definitions 

were used (22, 23, 54). The CASCO tool includes 5 components; i) body weight loss and 

composition, ii) inflammation, iii) physical performance, iv) anorexia, and v) quality of life (54). 

Table 3 details CASCO by symptom measured, its percentage weighting, measured parameter 

and threshold used (54). 

CASCO has been validated, and refined to produce the Mini-Cachexia Score (MCASCO) (16). 

The validation study involved 186 cancer patients, with 95 age-matched, cancer-free controls. 

CASCO was applied, and psychometric analysis conducted determined the tool’s reliability, 

construct, discriminant, and concurrent validity. CASCO correlated with other validated 

indexes, including the Eastern Cooperative Oncology Group (ECOG) score, and subjective 

diagnoses of cachexia by specialist oncologists (16). The simplified MCASCO was produced by 

streamlining CASCO whilst ensuring the psychometric properties remained. Table 4 outlines 

MCASCO’s content. 

The CASCO tool development occurred before the publication of the international consensus 

criteria for cancer cachexia (19), therefore the tool is based upon cachexia definitions provided 

by Evans et al., and Muscaritoli et al., special interest group (22, 23). Before the international 

consensus, the terms ‘pre-cachexia’ and ‘refractory cachexia’ were not used, therefore CASCO 

uses ‘mild, moderate, severe and terminal’ to stage cachexia (54).  At present, CASCO and 

MCASCO’s ability to predict patient outcomes has not been validated, nor has its usability in 

clinical practice.    
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Table 3: Components of the CAchexia SCOre 

 

Symptom Percent Measurement 

Body weight loss and 

composition 

40 Body weight loss 

Lean body mass 

Inflammation, 

Metabolic 

disturbances, 

Immunosuppression 

20 Inflammation – C-reactive protein (CRP). IL-6 

Metabolic disturbances – Plasma albumin, pre-albumin, 

lactate, triglycerides. Anaemia. Plasma urea. Oxidative 

stress. Glucose tolerance test.  

Immunosuppression – IL2. Peripheral lymphocytes.  

Physical performance 15 Total activity. Handgrip strength. Stair climb. 6-minute 

walk distance.  

Anorexia 15 Simplified nutrition assessment questionnaire 

Quality of life 10 Quality of life questionnaire  

Adapted from Argilés et al., 2011, table 2: the CACHEXIA score (CASCO): a new tool for staging 

cachexia patients (54). 

 

 

Table 4: Components of the Mini-CAchexia SCOre (MCASCO)  

 

Component Measurement 

Weight Body weight loss 

Lean body mass 

Blood parameters Inflammation – C-reactive protein 

Metabolic disturbances – Plasma albumin 

Immunosuppression – Absolute lymphocyte number 

Questionnaires Physical performance 

Anorexia 

Quality of life 

Adapted from Argilés et al., 2017, table 5: MiniCASCO (16) 
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1.2.3.2 Cachexia Staging Score (CSS) 

The CSS screening tool was produced to identify cachexia in clinical practice. The authors 

reasoned that although the MCASCO has been validated in clinical patients, the tool itself was 

not usable in clinical practice due to the large number of items and measures (55). To produce 

the CSS, 259 cancer patients datasets were analysed, alongside completed questionnaires of; 

the M.D Anderson symptom inventory (56), and the Functional Assessment of Anorexia 

Cachexia Therapy scale; a validated questionnaire evaluating QOL in cachexic patients (57). The 

SARC-F; sarcopenia screening tool (17), was completed, and performance status, using ECOG, 

and biochemical measures; white blood cell, haemoglobin, and albumin, were recorded (58). 

Finally, assessments of early satiety, taste and olfactory changes were made (55).  

CSS components are detailed in section 1.2.3.3 . Although the international consensus 

definition (19) was used to shape the CSS, it is noted that the methodology for developing the 

scoring system was not detailed (55). CSS validation by the authors compared stages of 

cachexia; no cachexia, pre-cachexia, cachexia, and refractory cachexia, against patient 

outcomes, and made comparisons between the five categories of the CSS by cachexia stage 

(55). This showed significant differences in survival between the four categories of cachexia 

(55). At present, no other study to validate the CSS has been conducted, nor has the clinical 

utility, or time to complete the CSS in clinical practice, been assessed. Despite the aim to 

produce a clinically useful tool, its acceptability in clinical practice has not been assessed.  

1.2.3.3 Components of the Cachexia Staging Score (CSS) 

 

▪ Weight loss in 6 months 

▪ SARC-F (Sarcopenia screening tool (59))  

▪ ECOG PS (Eastern cooperative oncology group performance status)  

▪ Appetite loss, scored 

▪ Abnormal biochemistry: white blood cell, albumin, haemoglobin) (55) 

 Gaps in the evidence   

Although cachexia’s evidence base is expanding, several key issues remain which require 

addressing. 

1.2.4.1 The issues with definitions and diagnostic criteria 

A number of attempts have been made to define cachexia (19, 20, 22, 23). Although the 

international consensus definition (19), developed specifically for cancer cachexia, is most 

commonly used, a debate remains regarding the appropriateness of this definition and criteria. 

The Evans et al., 2008 criteria, on which the international consensus definition is built, aims to 

identify cachexia in all diagnoses (19, 22), and includes additional supplementary criteria for 
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identifying cachexia (22). These criteria have arbitrary thresholds, produced by consensus, with 

assessment of validity ongoing (16, 25, 60). Arbitrary markers include percentage weight loss, 

BMI thresholds, levels of muscle loss, biochemical marker thresholds, and subjective markers 

such as fatigue and anorexia (19, 22, 23). Questions regarding the appropriate thresholds, and 

more importantly, the most appropriate markers for cachexia, need addressing, particularly in 

older adults with cancer, who are likely to have multiple morbidities, and treatment side 

effects, which may modulate these diagnostic criteria.   

Another debate relates to the inclusion of sarcopenia as a diagnostic criterion by the 

international consensus, compared to the inclusion of decreased muscle strength and low fat-

free body mass index by Evans et al., 2008 (19, 22). The requirement for a diagnosis of 

sarcopenia, or BMI <20kg/m2, in conjunction with weight loss, places low skeletal muscle mass 

as an important marker of cachexia. However, it is unclear how useful including sarcopenia is 

in diagnosing cachexia (25, 61). This raises questions of, i) does inclusion of sarcopenia over-

identify cachexia? (25), ii) is sarcopenia a condition that is indistinguishable from cachexia? 

(61), and, iii) due to their differing aetiologies and management, should other markers of 

muscle mass be used to diagnose loss of muscle mass in cachexia? (61).  

1.2.4.2 The issues with screening for cachexia  

Currently, two methods, with three screening tools; CASCO, MCASCO, and CSS, have been 

produced to identify cancer cachexia. The CASCO screening tool performed well against the 

international consensus diagnostic criteria for identifying cachexia (18), and has been validated 

in a small population (16). However, the clinical utility of the tool, which includes 34 questions, 

11 biochemical markers, and two anthropometric markers, has not been assessed. The 

condensed version, MCASCO, is significantly shorter, with 15 questions, four biochemical 

markers and two anthropometric markers (16). The MCASCO was shown to contain the 

psychometric properties of CASCO in statistical tests, nevertheless, its clinical utility, like 

CASCO, has not been established (16, 54).  The CSS was produced due to the concerns 

regarding the length, and clinical utility of the CASCO (55). CSS includes two questions 

regarding weight and appetite, five questions to complete the SARC-F, and three biochemical 

markers (17, 55). Although the CSS is shorter, it requires assessment of physical performance 

by clinicians, and the SARC-F questionnaire only identifies patients with probable sarcopenia, 

with further assessment required to diagnose sarcopenia (17, 59). The clinical utility of CSS has 

also not been assessed, and it has only been validated in one small population, with its ability 

to discriminate between the four stages of cachexia against key clinical outcomes currently 

being conducted (55).  
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As with the diagnostic criteria, thresholds and markers of cachexia in the screening tools are 

arbitrary, and require further investigation (16, 25, 55).  

Another issue, not addressed within the screening tools, nor the definitions, is the apparent 

overlap of cachexia with malnutrition. In all proposed definitions, diagnostic criteria and 

screening tools, weight loss is relied upon to diagnose cachexia (16, 19, 22, 55). However, 

weight loss is also the key diagnostic criteria for malnutrition (62), a condition prevalent in 

older adults with cancer (12). Additionally, the inclusion of sarcopenia within the CSS, and 

measures of muscle mass in CASCO and MCASCO overlap the diagnostic criteria for cachexia 

with sarcopenia, questioning whether sarcopenia is a contributing factor to cachexia, or if it is 

a separate condition.  

These points raise questions regarding the current ability to screen for cachexia in clinical 

practice, as well as the validity of the measures themselves for identifying cachexia, rather 

than other wasting conditions. Combined, these issues highlight a need for a shorter, clinically 

relevant, and well-validated method of screening for cachexia, which takes into account the 

probability of other conditions, such as sarcopenia and malnutrition, which are likely to be 

prevalent in an ageing population. Also, further investigation of the validity of cachexia’s 

markers, and their appropriate thresholds, is required.  

To produce a validated screening tool, considerations of the tool’s face and content validity, as 

well as discriminant validity, and ability to predict relevant clinical outcomes, are essential (14, 

63). Finally, consideration of the tool’s feasibility, applicability and usability in clinical practice 

is essential when developing methods for screening in clinical settings (14, 63). 
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 An introduction to “Sarx penia”; flesh loss  

The term ‘sarcopenia’ was initially posed by Rosenberg in 1989 to describe the age-related loss 

of muscle mass (64, 65). As with cachexia, the development of a definition for sarcopenia 

evolved from numerous working groups, but to a greater extent. Therefore, six key definitions, 

which include both measures of function, and body composition variables, that have 

influenced the development of sarcopenia screening tools, will be covered in this review.  

Initially, the European Working Group on Sarcopenia in Older People (EWGSOP), aimed to 

answer; what is sarcopenia, what parameters define it, what variables, which tools, and what 

thresholds will be used to measure sarcopenia, and how does sarcopenia relate to other 

conditions? (59). They defined sarcopenia as “a syndrome characterised by progressive and 

generalised loss of skeletal muscle mass and strength with a risk of adverse outcomes such as 

physical disability, poor quality of life and death” (59). EWGSOP recommended diagnosis based 

on; low muscle mass, and, either low muscle strength or low physical performance (59), 

justifying that muscle strength does not solely depend on muscle mass (66). EWGSOP 

recognised the overlap between sarcopenia and other wasting conditions, including cachexia 

and frailty, encouraging differentiation between these conditions due to their differing 

aetiologies and management therapies (59). EWGSOP also suggested potential diagnostic tools 

to measure muscle mass, strength, and function, which included body imaging techniques, 

bioimpedance analysis, anthropometric measures, and physical performance tests (59). 

Possible thresholds for sarcopenia diagnosis were suggested, but not defined (59). This 

consensus proved a pivotal milestone in the journey to define sarcopenia. 

Soon after, the International Working Group on Sarcopenia (IWGS) (67) suggested diagnostic 

criteria, and provided thresholds for measures based on gait speed and muscle mass. The 

methodology for the development of these criteria was not presented, except in reference to 

thresholds for appendicular lean mass, as sex-specific thresholds for the lowest 20% of the 

distribution, in a study comparing two definitions of sarcopenia in older adults (aged 70 to 79 

years) (68).  

At this time, the Society of Sarcopenia, Cachexia and Wasting Disorders (SSCWD) (69), also 

produced an international consensus, introducing a definition and diagnostic criteria for 

‘sarcopenia with limited mobility’, as “as a person with muscle loss whose walking speed is 

equal to or less than 1 m/s or who walks less than 400 m during a 6-minute walk, and who has 

a lean appendicular mass corrected for height squared of 2 standard deviations or more below 

the mean of healthy persons between 20 and 30 years of age of the same ethnic group”. The 

Asian Working Group (AWGS) for Sarcopenia subsequently provided defined thresholds for 
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Asia, and agreed with the  EWGSOPs definition of sarcopenia (59, 70). It is interesting to note, 

that no group documented, discussed or justified their methodologies used, or the 

composition of their working groups.  

In 2014, the Foundation for the National Institutes for Health (FNIH), a collaboration between 

public and private institutions, published the FNIH Sarcopenia project (71). FNIH aimed to 

define clinically relevant thresholds for weakness and low muscle mass, determine their 

predictive ability, and compare their criteria against previous diagnostic criteria for sarcopenia 

(71). This study, involving 26,625 older adults, produced diagnostic thresholds for hand-grip 

strength and appendicular lean mass, adjusted for BMI, for sarcopenia (71).  

Finally, EWGSOP published a revised consensus definition and diagnosis in 2019, known as 

EWGSOP2 (17), to reflect advances in research, and consolidate evidence gained in the decade 

since the original guidelines were produced. In these, an updated definition of sarcopenia was 

proposed as a “progressive and generalised skeletal muscle disorder that is associated with 

increased likelihood of adverse outcomes including falls, fractures, physical disability and 

mortality” (17). Alongside this, diagnostic criteria were altered to reverse the positions of 

muscle strength and mass, highlighting the change in opinion that muscle strength, rather than 

muscle mass, is more predictive of patient outcomes (17). EWGSOP2 also provided guidelines 

on validated measures and screening tools for sarcopenia (17). Processes used for the 

production of these updated guidelines are well justified in the report.  

As with cachexia, estimations of the prevalence of sarcopenia vary depending on the 

diagnostic criteria used (72). Comparison of the EWGSOP 2010 and EWGSOP2 criteria have 

found that the prevalence of sarcopenia decreased by an average of 7% when using the 

EWGSOP2 criteria, compared to EWGSOP1 (17.7% vs 11%) in community-dwelling older adults 

(73). During the FNIH study (72), the EWGSOP 2010, FNIH thresholds and IWGS criteria were 

compared in 10,063 participants aged 65 and older. They found a prevalence of 1.3% in men 

and 2.3% in women using the FNIH criteria, 5.1% and 11.8% in men and women respectively 

using the IWGS criteria, and 5.3% and 13.3% in men and women respectively using EWGSOP 

2010 criteria (59, 67, 74). Similarly, a review of the general population, using the EWGSOP 

2010, IWGS and AWGS criteria found an overall prevalence of sarcopenia of 10% in both men 

and women (75). However, when considering older adults with chronic diseases, the estimated 

prevalence of sarcopenia is higher. A systematic review of 18 studies with patients aged 50 

years or older, using EWGSOP 2010 criteria, prevalence of sarcopenia was 1 – 29% in 

community-dwelling, and 14 – 33% in long-term care patients (76). More specifically, a 

systematic review of sarcopenia in pre-therapeutic cancer patients found an average 
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prevalence of 38.6%, with oesophageal and small-cell lung cancers showing the highest 

prevalence of sarcopenia, of 44 – 79% and 75% respectively (77).  

 Mechanisms of sarcopenia  

In understanding sarcopenia, the mechanisms and risk factors for sarcopenia’s development 

must be explored. For this, concepts of ‘primary sarcopenia’ and ‘secondary sarcopenia’ 

require discussion. ‘Primary’ refers to age-related sarcopenia, where no other specific cause is 

apparent, whereas ‘secondary’ indicates sarcopenia caused by systemic disease, particularly a 

disease which promotes inflammation (17). Other factors, such as lack of physical activity, or 

inadequate dietary calorie and protein intake, can also be contributory (17). The EWGSOP2 

guideline suggests sarcopenia can be further categorised as ‘acute’ or ‘chronic’, with acute 

lasting less than six months, related to an acute illness or injury, and chronic, lasting more than 

six months, associated with progressive or chronic conditions (17). These additional 

classifications aim to encourage the identification of sarcopenia’s aetiology, enabling more 

appropriate interventions and treatments (17). Mechanisms of age-related sarcopenia are not 

fully understood, with those thought to be involved shown in Table 5.  
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Table 5: Potential mechanisms in the development of age-related sarcopenia 

Suspected 

mechanism 

Aetiology 

Neuromuscular 

degeneration 

Atrophy of muscle fibres; particularly type II, fast-twitch fibres, decrease 

in alpha motor units from spinal cord, intra-muscular fat infiltration 

(myosteatosis), imbalance in protein metabolism, reduction of satellite 

cells (78, 79). 

Hormonal 

changes 

Reduced growth hormone (GH), IGF-1 (increased visceral fat, reduced lean 

body mass), testosterone and DHEA (80). 

Insulin 

resistance 

Anabolic resistance leading to muscle loss; particularly in sarcopenic 

obesity. Insulin resistance in skeletal muscle, associated with aging. Insulin 

acts as a satiety hormone (81-83). 

Inflammation Increased inflammatory markers with age; TNF, IL-6, IL-1, C-reactive 

protein and low-grade inflammation (78, 81). 

Sedentary 

lifestyle 

Sedentary lifestyle, bed rest; immobility, deconditioning (80). 

Dietary intake  Reduced protein and energy intake, micronutrient deficiency, 

malabsorption, anorexia, declining intake with age (80, 83). 

Anorexia  Decreased dietary intake, declining muscle mass. Reduced hunger; 

reduced ghrelin and Neuropeptide Y, increased leptin, insulin, peptide YY, 

early satiety (83). 

Obesity Sarcopenic obesity; reduced lean body mass with excess adiposity; fat 

infiltration into muscle, reduced physical function, insulin resistance (80).  
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 Clinical implications of sarcopenia  

Sarcopenia is particularly prevalent in older adults with cancer; with sarcopenia affecting an 

estimated 38.6% of older adults with cancer (77), however, sarcopenia’s impact is not well 

recognised. In hospitalised patients, sarcopenia is associated with increased length of stay, 

increased risk of readmission, and an increased risk of hospital-acquired infections (84, 85). It 

has been suggested that sarcopenia is the cause of 1.5% of total healthcare costs in the United 

States (86). This was estimated using stringent criteria, similar to FNIH (71), therefore 

estimates may be modest. Assuming similar UK figures, a 1% cost represents a predicted 

expenditure of £1.43 billion in health costs in 2020/21 in England alone (86, 87). In addition to 

financial costs, sarcopenia is independently associated with mortality, both in older patients 

(88), and cancer patients, including increasing risk of mortality in pancreatic cancer patients by 

71% (89), and all cancer types by 51% (90). Low skeletal muscle mass is also a predictor of 

surgical complication and prognosis for patients receiving surgery for head and neck cancer 

(91). Regardless of cancer diagnosis, sarcopenia is also associated with an increased number of 

severe chemotherapy toxicity events, at nearly four times the risk (10). Sarcopenia has also 

been associated with cognitive impairment in older adults, with a systematic review finding 

that, on average, cognitive impairment was found in 40% of sarcopenic patients, compared 

with 23% of non-sarcopenic patients (92), although it is noted that causality cannot be 

determined from these observational data. Finally, diagnostic criteria for sarcopenia, including 

slow gait speed and low hand-grip strength, have been shown to be related to an increased 

risk of activities of daily living (ADLs) disability, including disability to bathe, dress or feed (93).  

 Sarcopenia and pharmacokinetics  

Due to age-related changes in body composition, including increased lipogenesis and reduced 

myogenesis, combined with lipid infiltration of skeletal muscles, and redistribution of lipid 

stores increasing visceral fat (94, 95), another aspect of the impact of sarcopenia upon older 

adults must be considered. These body composition changes, of a relative increase in body fat, 

and progressive reduction in total body water and lean mass, can alter pharmacodynamics, 

which is of particular concern for older adults with cancer (96).  

Depending on a drug’s mechanism; of either hydrophilic (water-soluble) or lipophilic (fat-

soluble) medications, drug volume distribution can be altered depending on body composition 

(96). Individuals with a higher fat mass, and lower muscle mass, such as those with sarcopenia, 

may be at an increased risk of toxicity from lipid-soluble medications, due to an increased 

volume of distribution and subsequent increased half-life (96, 97). 
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This is of particular issue when considering older adults with cancer, where lower lean body 

mass and higher fat mass have both been seen to be predictors of chemotherapy toxicity (98). 

These predictors of toxicity are seen independently of BMI (99, 100). 

It has also been suggested that cachexic patients are at similar risk due to these mechanisms, 

where a loss of both fat and lean muscle mass alter both hydrophilic and lipophilic drug 

distribution and metabolism (101). From this, it has been suggested that medication doses, 

including anticancer treatments, may need to be moderated depending upon patient body 

composition (101).   

 Management of sarcopenia  

A detailed description of the management of sarcopenia is beyond the scope of this thesis, 

however, a brief outline, adapted from guidance published by the International Conference on 

Sarcopenia and Frailty Research (ICFSR) taskforce, is detailed (102). Structured evaluation of 

the literature, drawing on international consensus statements, systematic reviews, and a 

multidisciplinary and global task force, were used to produce evidence-based guidelines for 

sarcopenia in older adults aged 65 and older (102). Evidence quality is ranked by overall 

certainty of the evidence, from very low, to low, moderate, and high. Recommendations for 

the management of sarcopenia are shown in Table 6. 

Table 6: International clinical practice guidelines for sarcopenia; management of sarcopenia  

Strategy Guideline Certainty of 

Evidence 

Physical activity  Resistance-based training; to improve lean mass, 

strength and physical function 

Moderate  

Protein  Protein supplementation; consideration of 

protein supplementation/protein-rich diet  

Low 

Discussion of importance of adequate caloric 

and protein intake  

Very low 

Combination of nutritional (protein) and 

physical activity intervention 

Low 

Vitamin D Insufficient evidence  Very low 

Anabolic Hormones Insufficient evidence Very low 

Pharmacological 

intervention 

Not recommended as first-line therapy Very low 

Adapted from: Dent et al., 2018: Clinical Practice Guidelines for Older People with Sarcopenia 

(102). 
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 Identifying sarcopenia  

As shown, understanding of sarcopenia’s mechanisms and treatment is progressing, aided by 

developing consensus definitions of the condition. Alongside this, methods to screen patients 

for sarcopenia have also been developed. At present, four main tools for the detection of 

sarcopenia exist, and are detailed;  

1.3.5.1 Short Portable Sarcopenia Measure (SPSM) 

The aim of the SPSM, produced in 2009, was to combine estimates of muscle quality and 

function in one scale, using easily obtainable measures which do not require sex-specific 

adjustments, and can track changes in muscle status over time (103). The tool was developed 

with 998 African American participants, aged 49-65 at baseline, with follow-up completed at 

36 months. Measures include timed chair rises, lean mass, and grip strength divided by height 

(103). Construct validity of the tool was performed using the original population; SPSM 

correlated with physical performance measures, but had weaker associations with body 

composition measures (103). 

1.3.5.2 The Ishii formula 

The Ishii Formula was developed in 2014 with 1,971 community-dwelling older adults, aged 65 

and older, in Japan, who were functionally independent (104). The formula followed 

recommendations provided by EWGSOP 2010 regarding diagnostic criteria for sarcopenia, and 

uses age, calf circumference (CC) and handgrip strength (HS), to produce a score (104);  

Men: 0.62 x (age-64) – 3.09 x (HS – 50) – 4.64 x (CC – 42) 

Women: 0.80 x (age x 64) – 5.09 (HS – 34) – 3.28 x (CC – 42) 

The formula has been validated in 380 Chinese hospital inpatients, aged 60 and over, finding 

sarcopenia was an independent predictor of three-year all-cause mortality (105). Similarly, a 

study of 280 Caucasian adults, aged 65 and older, found sarcopenia was associated with worse 

functional status, and ability to walk at hospital discharge (106). As the EWGSOP guidelines 

have been updated (17), placing increased diagnostic weighting on muscle strength, the 

formula does not correspond with sarcopenia’s most up-to-date diagnostic criteria.  

1.3.5.3 Mini Sarcopenia Risk Assessment (MSRA) questionnaire  

The MSRA was developed in 2017 and is based on EWGSOP 2010 diagnostic criteria, and 

includes seven questions, of physical and nutritional characteristics related to sarcopenia; age, 

protein intake, dairy intake, daily number of meals, physical activity levels, number of 

hospitalisation in a year, and weight loss in the last year (107). A five-question version of 

MSRA, showing marginally improved sensitivity and specificity (108), has been validated. 
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1.3.5.4 SARC-F questionnaire  

The SARC-F was developed in 2013 as a rapid diagnostic test for sarcopenia, comprising of five 

components; strength, assistance walking, rise from a chair, climbing stairs, and falls, scored 

according to the severity of each component (109). SARC-F has been validated in multiple 

studies (110, 111), including the Baltimore Longitudinal Study of Aging, and the National 

Health and Nutrition Examination study (110), finding a score of ≥4 was associated with ADL 

deficits, increased risk of hospitalisation, and of mortality. A prospective cohort study (112), 

involving 4000 participants, comparing SARC-F against consensus definitions of sarcopenia; 

EWGSOP, IWGS, and AWGS, found SARC-F had a specificity of 94-99%, however, sensitivity was 

low, at 4 to 10%; suggesting it is highly accurate in identifying actual cases of sarcopenia, but 

has a high false-positive rate.  

Several iterations, modifications, and extensions of the SARC-F screening tool have been 

posed, and include a three-item version of the SARC-F published in 2018 (113), the SARC-F 

Algorithm in 2019 (17), SARC-CalF first posed in 2016 (114), and SarSA-Mod in 2021 (115). To 

develop the three-item version of SARC-F (113) the predictive ability of each component of the 

original five-item tool was determined, using a population of 4000 community-dwelling older 

adults (113), with strength, climbing stairs, and assistance walking, identified as most 

predictive of sarcopenia. However, the sensitivity and overall diagnostic accuracy of the three-

item tool has been suggested to be poorer than the five-item SARC-F, making the three-item 

too currently unsuitable for use in diagnosing sarcopenia (116). 

The updated EWGSOP2 guidelines (17) included an algorithm for diagnosing and quantifying 

the severity of sarcopenia in clinical practice, which may aid with rectifying the poor specificity 

of the SARC-F questionnaire. The updated guideline also includes thresholds for measures that 

identify and characterise sarcopenia, including sex-specific cut-offs for handgrip strength, chair 

stand test, gait speed, timed up and go, and appendicular skeletal muscle mass (17). However, 

they acknowledge that some thresholds remain arbitrary, with further research required to 

determine appropriate thresholds, and their predictive values. Figure 1 details the algorithm 

for case-finding, making a diagnosis and quantifying the severity of sarcopenia in practice.  

Further iterations and methods of detecting sarcopenia have been posed, and include 

modified versions of the SARC-F; of the SARC-CalF (114)and SarSA-Mod (115), which include 

additional components, e.g., anthropometric measures, to increase the diagnostic accuracy of 

the original SARC-F tool, or the Goodman et al., screening grid (117) which presented a 

predictive model for sarcopenia, and Yu et al., (118) who developed predictive equations for 

sarcopenia. However, the validity and efficacy of these tools are variable (119, 120).  



41 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: European Working Group on Sarcopenia in Older People 2; Algorithm for case-finding, 

making a diagnosis and quantifying severity of sarcopenia in practice 

 

Adapted from Cruz-Jentoft et al., 2019, figure 1; Sarcopenia: EWGSOP 2 algorithm for case-

finding, making a diagnosis and quantifying severity in practice (17). 

Key: DXA – Dual X-ray absorptiometry, CT – Computer tomography, BIA – Bioelectrical 

impedance analysis, MRI – Magnetic resonance imaging, SPPB – Short physical performance 

battery, TUG – Timed up and go test.  
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 Gaps in the evidence  

As previously discussed, many published working definitions for sarcopenia exist (17, 67, 69, 

121), however, there remains a lack of an agreed definition or diagnostic criteria. With this, the 

estimated prevalence of sarcopenia varies by definition and criteria used (72, 73), and a lack of 

consensus makes implementation of regular screening for sarcopenia in clinical practice 

challenging.  

A study comparing the five most commonly used screening tools for sarcopenia, against five 

diagnostic definitions of sarcopenia, was conducted in 306 community-dwelling participants 

(119). The study found that the prevalence of sarcopenia varied depending on the definition 

used, between 5.7% (AWGS) (70) and 16.7% (EWGSOP) (59). Results showed only slight to 

moderate agreement across diagnostic definitions; except between EWGSOP 2010 and IWGS, 

where substantial agreement was seen (119). As with definitions, similar was seen with 

screening tools - poor to moderate agreement between tools was suggested, as indicated by 

the variability in estimated prevalence (119). The sensitivity, specificity, positive and negative 

predictive values of the tools were also compared against each definition, finding that the Ishii 

Formula had the best sensitivity and negative predictive value, but EWGSOP 2010 was the 

most specific tool, identifying 88 – 91% of cases of sarcopenia, depending on which definition 

was used (119). This disagreement is further exacerbated when comparing the original 

EWGSOP 2020 criteria and EWGSOP2 criteria, with the prevalence of sarcopenia suggested to 

be significantly lower using the EWGSOP2 criteria, possibly due to the increased sensitivity of 

this criteria (73, 122). 

It is noted that most validation studies for the screening tools are in community-dwelling 

populations (103, 104, 110, 119, 123), therefore the validity of the tools in detecting 

sarcopenia in patients with cancer, or hospitalised patients, is unclear. Likewise, although 

categories for sarcopenia; of acute, chronic, age or disease-related, are potentially useful, 

methods for screening do not differentiate between these categories, and research into the 

management of sarcopenia, by category, is in its infancy.  

Although the algorithm has been produced (17), its validity has yet to be determined in clinical 

practice, and the clinical utility of the additional components, which include measures of 

muscle strength and muscle quality, such as grip strength and bioimpedance analysis, have not 

been reviewed. Questions regarding the additional time required to complete the algorithm, 

and the availability of these measures in clinical practice, need addressing to determine the 

tool’s practicality of use.  
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Finally, the diagnostic criteria for sarcopenia, of low muscle strength, plus low muscle quality 

or quantity, or low physical performance, overlap with other conditions associated with 

wasting, such as cachexia; where decreased muscle strength, low fat-free mass (22), and even 

sarcopenia itself (19), are suggested as diagnostic criteria of cachexia. Similar overlaps exist 

with diagnostic criteria for malnutrition.  

Together, these issues raise the need for investigation into the validity of the SARF-F algorithm 

in clinical practice, and among hospitalised older adults with cancer, to determine if it is 

appropriate for use in this setting. Similarly, investigation regarding appropriate thresholds of 

markers of sarcopenia in predicting patient outcomes is also required. Finally, investigations 

into the ability to untangle sarcopenia from cachexia, and malnutrition, require thought.  
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 A comment on frailty  

It is important to mention the overlap between sarcopenia and frailty. Frailty has been defined 

as “a state of increased vulnerability to poor resolution of homoeostasis after a stressor event, 

which increases the risk of adverse outcomes, including falls, delirium, and disability” (124), or 

as “a progressive age-related decline in physiological systems that results in decreased 

reserves, which confers vulnerability to stressors and increases the risk of adverse health 

outcomes such as disability or death” (125). Frailty has many overlapping features with 

sarcopenia (65), malnutrition (126)  and cachexia (127) but has been argued to be a distinct 

form of multimorbidity and disability (125, 127). However, disentangling frailty from these 

nutrition-related syndromes, sarcopenia in particular, is challenging: 

Like frailty, sarcopenia is also defined by the loss of muscle strength (17), as a condition of 

ageing (17, 125), is also associated with poor health outcomes (17, 121), and is itself thought 

to be a major component of frailty (125). This has resulted in the relationship between frailty 

and sarcopenia being contested, with arguments relating to whether frailty causes sarcopenia, 

if sarcopenia is a symptom of frailty, or if frailty accelerates sarcopenia (65, 124, 125). Some 

have suggested that these arguments are fruitless (65), as disentangling the conditions when 

both are present is almost impossible (65), especially when both lack agreed-upon operational 

definitions (65). However, at the heart of this, primary sarcopenia can be thought of as specific 

to muscular-skeletal deficits, causing functional impairments (65, 124), whereas frailty affects 

many physiological systems, and is specific in its requirement for cumulative deficits, from 

cardiovascular to immunity (65). However, it is this multi-system dysfunction that results in 

difficulty disentangling frailty from malnutrition, secondary-sarcopenia, and cachexia, as these 

conditions are the cause, and or consequence of multi-system dysfunction in older adults with 

cancer (17, 126, 127).  

Multifaceted assessments for frailty itself, such as the comprehensive geriatric assessment 

(CGA) have been well validated for the identification and management of frailty in cancer 

patients (128). Because of this, and this thesis’ focus on wasting disorders, frailty will not be 

discussed to the same extent as sarcopenia, cachexia, and malnutrition. 
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 An introduction to “Mal nutrition”; bad nutrition  

As with cachexia and sarcopenia, defining malnutrition has been a stepwise process.  There are 

over 15 malnutrition definitions (62), ranging from focusing on inadequate food intake (129), 

to inclusion of unbalanced or excessive nutritional intake (130, 131), and impaired assimilation 

or utilisation (131). Definitions also include effects on growth, function (132), and clinical 

outcomes (133). The two definitions most commonly used are; “a state of nutrition in which 

deficiency or excess (or imbalance) of energy, protein, and other nutrients cause measurable 

adverse effects on tissue/body function (shape, size and composition) and clinical outcome” by 

the British Association for Parenteral and Enteral Nutrition (BAPEN) (134, 135), and “a state 

resulting from lack of intake or uptake of nutrition that leads to altered body composition 

(decreased fat mass) and body cell mass leading to diminished physical and mental function 

and impaired clinical outcome from disease” by ESPEN (133, 136). Whist malnutrition can 

mean under- or over-nutrition, for this thesis, the term malnutrition will be used to refer to 

undernutrition only.   

A third definition of malnutrition, aiming to address its aetiology, and the role of inflammation 

has also been produced. An international guideline committee, including members of the 

America Society for Parenteral and Enteral Nutrition (ASPEN) and ESPEN Congress, published 

consensus diagnostic criteria for malnutrition in adults in a clinical setting (137). This definition 

divides malnutrition into three categories; i) starvation-related malnutrition; pure chronic 

starvation without inflammation, ii) chronic disease-related malnutrition; where a chronic 

disease or condition causes sustained mild to moderate inflammation, and iii) acute disease or 

injury-related malnutrition; where acute disease or injury causes a marked inflammatory 

response (137). These divisions, based on the presence, absence, or duration of inflammation,  

highlight the role and impact of the inflammatory response and catabolism in malnutrition, 

outlining how nutritional requirements, and therefore malnutrition treatment, is altered by 

the inflammatory state, and that the pathophysiology of malnutrition varies by the presence or 

absence of inflammation (137). This definition justly highlights the increase in nutritional 

requirements, or the required nutritional input, to compensate for increased nutrient 

utilisation during an inflammatory response. However, the inclusion of an inflammatory 

response, or disease effect, within the malnutrition definition suggests an inclusion, or overlap 

of cachexia.  

As with cachexia, and sarcopenia, threshold and markers used for malnutrition vary. Table 7 

outlines commonly used malnutrition diagnostic criteria, with their markers and thresholds. 

Despite endorsement by key nutrition societies, the validity of these criteria is unclear. 

Evidence for the NICE, 2006 criteria, the guide most commonly used in clinical practice to 
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diagnose malnutrition, is graded as ‘good practice point’ [D(GPP)], indicating they were 

developed from the experience of the guideline development group only, as no appropriate 

evidence or formal consensus existed to produce evidence-based guides (138). 

A pilot study (139) of the ASPEN and AND consensus criteria (140) was unable to determine 

their validity due to under-recruitment, and highlighted the need for a well-powered study. 

Validation of the ESPEN consensus statement criteria (140) was conducted with 632 inpatients, 

with concurrent validity evaluated using the patient-generated subjective global assessment 

(PG-SGA), a nutritional assessment tool (141). Predictive ability was assessed against patient 

length of stay (142). The study found that a malnutrition diagnosis was associated with 

increased length of stay, but the criteria had poor sensitivity, of 17.1% compared to the PG-

SGA (142). However, the appropriateness of using the PG-SGA as a validation tool is 

questionable, as it was initially designed for use with end-stage renal disease patients (143). 

Also, the rationale for using a nutritional screening tool to validate malnutrition diagnostic 

criteria is dubious. Another study, investigating the relationship between malnutrition 

diagnosed with ESPEN criteria and mortality, found no associations at three months (144), 

however the sample size and short follow-up period appear inappropriate. 

A more recent consensus criteria for the diagnosis of malnutrition was posed by the Global 

Leadership Initiative on Malnutrition (GLIM) published in 2019 (145). These criteria include a 

two-step process in identifying malnutrition, looking at phenotypic and etiologic criteria for 

malnutrition (Table 7) However, it is noted that definitions and diagnostic criteria for both 

cachexia and sarcopenia were used in the production of this tool, and the diagnostic scheme 

for malnutrition posed by GLIM includes markers of both cachexia and sarcopenia (145). 

Validation studies for the GLIM criteria are emerging, but show variable overlap with other 

screening methods (146-149).  
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Table 7: Diagnostic criteria for malnutrition  

 Diagnostic Criteria for Malnutrition Methodology 

NICE 2006 

guidelines  

(138) 

Body mass index <18.5kg/m2 

or 

Unintentional weight loss >10% 3-6/12 

or 

Body mass index <20kg/m2 with unintentional 

weight loss >5% 3-6/12 

Recommendation for 

best practice based 

on the experience of 

the guideline 

development group 

ASPEN and 

AND consensus 

statement 

(150) for 

‘moderate 

malnutrition’ 

Two of the following 5 criteria; 

Insufficient energy intake: <75% of estimated 

energy requirements for >7 days 

Weight loss: 5% in 1 month, or 7.5% in 3 months, 

10% in 6 months, 20% in 1 year. 

Subcutaneous fat loss: mild / moderate / severe. 

Muscle mass loss: mild / moderate / severe. 

Fluid accumulation: mild / moderate / severe.  

International 

consensus guideline 

committee, using 

characteristics 

recommended for 

the diagnosis of adult 

malnutrition by a 

working group within 

ASPEN and AND  

 

 

 

 

 

ASPEN and 

AND consensus 

statement 

(150) for 

‘severe 

malnutrition’ 

 

2 of the following 6 criteria; 

Insufficient energy intake: <50% of estimated 

energy requirements for >7 days. 

Weight loss: >5% in 1 month, or >7.5% in 3 

months, >10% in 6 months, >20% in 1 year. 

Subcutaneous fat loss: mild / moderate / severe. 

Muscle mass loss: mild / moderate / severe. 

Fluid accumulation: mild / moderate / severe. 

Reduced grip strength: measurably reduced.  

ESPEN 

consensus 

statement 

(140) 

One of the following options; 

Option 1: Body mass index <18.5kg/m2 

Option 2: Unintentional weight loss of >5% in 3 

months, or >10% unspecified time, plus either 

Body mass index <20kg/m2 in those aged <70 

years, or <22kg/m2 in those aged >70 years, OR 

low fat free muscle index of <15kg/m2 in women, 

and <17kg/m2 in men.  

Modified Delphi 

process involving 

clinical scientists  

GLIM criteria 

(145) 

Use of validated screening tool, plus; Core representative 

of; ASPEN, ESPEN, 
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One or more of Phenotypic criteria; non-

volitional weight loss of >5% in 6 months, or 

>10% beyond 6 months. Low Body mass index of 

<20kg/m2 if aged <70 or <22kg/m2 if >70 years. 

Reduced muscle mass by validated technique. 

PLUS 

One or more of Etiologic criteria; Reduced food 

intake or assimilation of ≤50% of energy 

requirements for >1 week, or any reduction for 

>2 weeks, or any gastrointestinal condition that 

severely impacts food assimilation or absorption. 

Inflammation from acute or chronic disease 

burden or inflammatory condition.  

FELANPE (Latin 

American Federation 

of Nutrition Therapy, 

Clinical Nutrition and 

Metabolism), PENSA 

(The Parenteral and 

Enteral Nutrition 

Society of Asia) 
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 Malnutrition in cancer patients  

Causes of malnutrition in people with cancer are wide-ranging, and can include tumour-rated 

factors, effects of anti-cancer therapies and treatments, metabolic inflammatory stress, and 

social factors (12, 151-153). As malnutrition has many aetiologies, its management in cancer 

patients varies, and differs based on disease severity and patient preferences and goals. 

Mechanisms of malnutrition in cancer are summarised in Table 8. Each causal factor results in 

either increased nutritional requirements, or reduced nutritional intake, altering the balance of 

intake or uptake versus utilisation; resulting in malnutrition.  

Table 8: Causes of malnutrition in people with cancer  

Mechanism  Consequence  Cause Nutritional effect 

Tumour-

related 

factors 

Mechanical 

obstruction 

Gastrointestinal 

obstruction by tumour, 

e.g. oesophageal cancer, 

bowel obstruction   

Nausea and vomiting, 

constipation, pain, ascites, 

dysphagia, resulting in reduced 

dietary intake. Obstruction 

preventing dietary intake (12, 

151, 154).   

Functional 

obstruction 

Muscle infiltration or 

nerve damage by tumour 

Infiltration  Tumour growth into 

organs e.g. pancreatic or 

liver infiltration. 

Neuroendocrine tumours 

(NET) affecting 

gastrointestinal tract. 

Organ dependent; pancreatic 

insufficiency or NET causing 

malabsorption and 

steatorrhea, liver infiltration 

affecting macronutrient 

synthesis (12, 151). 

Anti-cancer 

Therapies 

Chemotherapy Chemotherapy adverse 

effects or toxicity 

Gastrointestinal effects e.g. 

nausea, vomiting, diarrhoea, 

constipation, reflux, mucositis, 

malabsorption. Fatigue, 

anorexia (12, 151).  

Radiotherapy Position dependent 

radiotherapy 

Salivary gland dysfunction, 

dysphagia, pain, tissue 

ulceration, taste changes, 

enteritis (151, 152). 

Surgery Site dependent e.g. head 

and neck, gastrointestinal  

Xerostomia, dysphagia, pain, 

reflux, early satiety, anorexia. 

Gastrointestinal; dumping 
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syndrome, pancreatic 

insufficiency, malabsorption, 

diarrhoea, constipation, 

electrolyte losses (151).    

Metabolic 

stress 

Metabolic 

disturbances  

Metabolic response 

associated with chronic 

illness 

Wasting of lean mass, 

increased catabolism, 

proteolysis (153). 

 Anorexia Anti-cancer treatment side 

effects; gastrointestinal 

symptoms, pro-

inflammatory cytokines, 

psychosocial factors  

Reduced dietary intake (23, 

151, 152). 

 Cachexia  See Table 1 Muscle wasting, adipose loss 

and appetite suppression (36). 

Social 

factors 

Psychosocial 

factors 

Social isolation, emotional 

distress, mobility issues, 

poverty, depression 

Food insecurity, anorexia, 

dietary restriction, reduced 

dietary intake (152, 153). 
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 Clinical implications of malnutrition  

Many individuals, particularly those with cancer, are at high risk of malnutrition from multiple 

aetiologies (155). This is reflected in prevalence estimates, of approximately 5% of all adults in 

England at risk of malnutrition, increasing to 34% of adult hospital inpatients (156), and 25% to 

71% of patients with cancer, depending on diagnosis (12, 155). However, it is important to 

note that for these estimates, ‘malnutrition’ has been diagnosed in various ways, including a 

‘medium or high risk’ of malnutrition according to the Malnutrition Universal Screening Tool 

(MUST) (157, 158), ‘at risk’ according to the Mini Nutritional Assessment (MNA), or a diagnosis 

based on BMI, weight loss, or objective indexes using biomarkers, such as the Prognostic 

Nutritional Index (11, 157).  

Percentage weight loss is a frequently used malnutrition marker. A review of cancer patients 

found that 24 – 75% of patients experienced a 5% weight loss over a 6-month period, with the 

highest prevalence seen in patients with upper gastrointestinal or lung cancers (159). 

However, these markers of malnutrition vary significantly, as discussed in section 1.5.4. 

As malnutrition affects substantial numbers of people, with older adults, and those with 

morbidity predominantly affected (156), it is important to understand the consequences of 

malnutrition, particularly related to older adults with cancer. A meta-analysis found that 

malnourished cancer patients were at 1.73 times the risk of all-cause mortality, compared to 

those with an adequate nutritional status (11), with treatment for malnutrition associated with 

significantly lower hospital mortality rates (160). 

Financially, estimations suggest that malnutrition cost the NHS £19.6 billion in 2011-2012, with 

approximately half spent on older adults (156). Costs include those from increased hospital 

length of stays and social care requirements (156). Malnourished patients are at a 70% higher 

risk of falls (161), and are also at higher risk of delayed wound healing and reduced skin 

integrity due to inadequate reserves, increased inflammation, and a loss of lean body mass 

(153, 162). Malnutrition is also associated with functional impairment (163), and is an 

independent determinant of hand-grip strength and functional status in cancer patients (163, 

164). With this, there is a question regarding cause and effect; if malnutrition reduces the 

capacity for activities of daily living, or if a reduced ability to complete activities of daily living, 

increases malnutrition risk. As with cachexia (40), malnutrition and social isolation are 

intrinsically linked, with causes of malnutrition, such as eating difficulties or dysphagia (152), 

and consequences of malnutrition, including reduced functional capacity, reducing patient’s 

ability or desire to socialise (163), interlinked. Malnutrition is also related to increased anti-

cancer treatment toxicities, with a review of 16 studies finding malnutrition, assessed using the 



52 
 

MNA tool, was associated with poorer survival in patients receiving chemotherapy, and with 

early chemotherapy discontinuation (8, 9). Weight loss is also associated with chemotherapy 

toxicity (8, 165). Additionally, older adults with malnutrition are more likely to experience 

poorer quality of life, with interventions to improve nutritional status associated with 

improvements in quality of life (166). This is also seen in adults with cancer, with malnutrition, 

identified using MNA, being an independent determinant of reduced quality of life in relation 

to physical function in patients with non-small cell lung cancer (167). Similarly, malnutrition 

diagnosed using the MNA- Short Form (MNA-SF), was associated with a reduced health-related 

quality of life in older adults with cancer in a multicentre study (168). This improvement in 

quality of life with interventions aimed at improving nutritional status is also seen in adults 

with cancer, such as nutrition support in head and neck cancer patients receiving treatment 

(169), or use of pancreatic enzyme replacement therapy in pancreatic cancer patients (170).   

 Management of malnutrition  

NICE guidelines recommend malnutrition treatments should take into account patients’ needs 

and preferences, ensuring, as will all medical treatments, patients who are able to make 

informed decisions regarding their care are given the appropriate information to do so (138). 

Nutrition support, the provision of nutrition beyond that provided by dietary food intake, is 

indicated in people who are malnourished, as according to the NICE, 2006 criteria, see Table 7, 

or who are at risk of malnutrition, identified as; no or minimal nutritional intake for  > five 

days, or expected to have no or minimal nutritional intake for ≥ five days, or poor absorptive 

capacity, high nutrient losses, or increased nutritional needs (138). Nutrition support is 

recommended for all patients, except those receiving end of life care (138, 171). 

The management of malnutrition is not within the scope of this thesis; therefore, a brief 

summary only has been provided. Methods for nutrition support broadly fit three categories; 

oral nutrition support, enteral nutrition support, and parenteral nutrition support (138), see 

Table 9.  
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Table 9: Malnutrition management strategies 

Management 

strategy 

Prescribing criteria / indication Considerations Additional considerations in oncology 

Dietary counselling 

/ food 

fortification; 

supplementation 

of existing diet. 

Oral nutritional 

supplements; 

prescribed 

products. 

ACBS criteria for prescribing oral 

nutritional supplements; short 

bowel syndrome, dysphagia, pre-

operative preparation of 

undernourished patients, irritable 

bowel disease, total gastrectomy, 

bowel fistulae, or disease-related 

malnutrition (chronic or acute) 

(172, 173). 

Skills required to modify foods; food 

preparation, obtaining additional foods. 

Nutritional adequacy of fortified diet; 

reliance on calorie and protein 

supplementation without micronutrients. 

Time-period of supplementation; 

‘nutritional completeness’, medical 

conditions, prescriptions expenses, taste 

fatigue, product over-reliance. 

Flavour and texture; taste changes or dysphagia 

caused by treatment.  

Ease of use and portability of supplements; 

frequent / daily hospital visits. Financial cost and 

‘nutritional completeness’ of supplements; 

potentially sole source of nutrition. Goals of 

treatment; inappropriate pressure for use, 

‘medicalisation of food’, prevention of preferred 

dietary intake (12, 171, 172). 

Enteral nutrition; 

provision of 

nutrition to the 

gastrointestinal 

tract via a tube, 

includes; 

nasogastric, 

nasojejunal, 

Indicated if defined as 

malnourished / at risk of 

malnutrition, with an inadequate 

or unsafe oral intake, with a 

functional and accessible 

gastrointestinal tract. Post-pyloric 

feeding considered with upper 

gastrointestinal dysfunction or an 

Expected length of time of enteral feeding, 

dictates type of feeding tube.  

Patient’s wishes, needs, ability to 

undertake tube care, risks of tube-

dislodgement, discharge plans. 

Gastrostomy / jejunostomy feeding 

indicated if long-term enteral feeding 

expected (138). 

Common indications include; upper 

gastrointestinal obstruction, post-operative 

feeding, dysphagia, severe treatment side effects: 

causing inadequate nutritional intake and 

increased nutritional requirements (12). 

Prophylactic feeding tubes are indicated with 

cancers of the upper aerodigestive tract (174).  
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gastrostomy, or 

Jejunostomy 

tubes. 

inaccessible upper 

gastrointestinal tract. 

Tube placement may cause discomfort, 

pain, and embarrassment due to visible 

feeding tube. 

Consider overall goals of feeding, particularly in 

palliative and end of life care; enteral feeding may 

prolong life, or place burdens on patients and their 

carers (175). 

Parenteral 

nutrition; 

provision of 

intravenous 

nutrition  

Indicated if malnourished or at 

risk of malnutrition, plus, either; 

inadequate or unsafe oral and/or 

enteral nutrition intake, or non-

functional, inaccessible, or 

perforated gastrointestinal tract 

(138). 

Infection risk, burdens on patients / carers, 

goals of treatment, expected benefits. May 

improve health-related quality of life and 

physical function where parenteral 

nutrition is the only viable option (176).  

May be indicated due to bowel obstructions / 

pseudo-obstructions, post-bowel surgery, severe 

mucositis preventing absorption, fluid and 

electrolyte management for high-output stomas.  
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 Identifying malnutrition   

To detect malnutrition, many nutritional screening tools have been developed, however, the 

sheer number produced may have contributed to the problems in identifying malnutrition in 

practice.   

A recent systematic review (18), found 19 separate malnutrition screening tools, where 

validation studies have been conducted. This excludes shortened versions of tools; such as the 

MNA-SF, which are produced from, and validated against, the original full-length screening 

tools (18, 177). In this review, the 3 Minute Nutrition Screening (3-MinNS) tool (178) was 

identified as the tool which best incorporated the ESPEN consensus definition for malnutrition 

(140), with high sensitivity and specificity, >80%, against the Subjective Global Assessment 

(SGA) (141, 178). The 3-MinNS has been validated in two studies; both in hospitalised adult 

inpatients, against the SGA (178, 179).  

However, all tools show inconsistencies regarding their validity; they are often validated 

against the SGA which itself is not well validated, are validated against other screening tools, 

or against dietitians’ opinions (18). The tool’s content also vary with regards to identifying the 

balance of intake and demand. Only 14 of the 19 tools enquire about dietary intake, six require 

weight loss quantified over a specified time, and seven enquire about metabolic demand 

(disease state) (18). Of these, only five ask about both nutritional intake and metabolic 

demand (18). Similarly, the populations for which these tools were developed vary. Although 

most, such as MUST (158) or the Nutrition Risk Score (NRS-2002) (180), were developed and 

validated for use with hospital inpatients, they are often used in outpatient or community 

settings (180, 181). Finally, as well as varying content, thresholds used as markers of 

malnutrition vary, for example body mass index, a marker of malnutrition used in 13 full-length 

screening tools, has thresholds varying between 16kg/m2 for the Spinal Nutrition Screening 

Tool (182), 17kg/m2 for the 3-MinNS  (178), to 20kg/m2 for MUST (158). Table 10 details the 

three commonly used malnutrition screening tools, highlighting the variability in content and 

marker thresholds. 
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Table 10: Comparison of markers and thresholds used in three commonly used malnutrition 

screening tools 

 (158, 178, 180) 

Key: MUST = Malnutrition Universal Screening Tool, 3-MinNS = 3 Minute Nutrition Screening 

tool, NRS-2002 = Nutrition Risk Screening 

  

Category   Screening 

tool 

Marker Timeframe Threshold 

Body mass 

index 

MUST Body mass 

index 

NA >20kg/m2, 18.5 – 20kg/m2 and 

<18.5kg/m2 

3-MinNS Body mass 

index 

NA >20kg/m2, 18.5 – 20kg/m2, 17 – 

18.5kg/m2, <17kg/m2 

NRS-2002 Body mass 

index 

NA < / ≥ 20kg/m2 

Weight 

loss 

MUST Unplanned 

weight loss 

3 – 6 

months 

<5%, 5 – 10%, >10%; 

3-MinNS Unintentional 

weight loss 

No 

timeframe 

specified 

No, 1 – 3kg, 3 – 7kg, >7kg 

NRS-2002 Weight loss in 

last 3 month 

3 months Yes / No 

Dietary 

intake 

MUST Acute illness 

and reduced 

intake 

> 5 days Has been or likely to be no 

nutritional intake 

3-MinNS Nutritional 

intake 

1 week Tube feed; >1.5 l/day, <1.25 – 

1.5l/day, 1 – 1.25l/day, <1/day 

Diet; ¾ - 1 portion/meal, ½ - ¾ 

portion/meal, ¼ - ½ portion / meal, 

starvation or <¼ portion/meal 

NRS-2002 Reduced dietary 

intake 

1 week Yes / No  

Disease 

state 

3-MinNS Disease with 

nutrition risk 

NA None, dialysis, 

cancer/infection/pressure 

sore/post major surgery 

NRS-2002 Severely ill NA Yes / No 

Muscle loss 3-MinNS Muscle wastage NA Temple; well defined, slight 

depression, hollowing 

Clavicle; no protrusion, slight 

protrusion, prominent protrusion 
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 Gaps in the evidence 

As with cachexia and sarcopenia, definitions and diagnostic criteria for malnutrition have been 

produced by consensus, and lack high levels of evidence confirming their appropriateness for 

use; there is little work regarding the validity of the diagnostic criteria, particularly in relation 

to their predictive ability. However, without a consensus definition, selecting appropriate 

diagnostic criteria is challenging. This is particularly emphasised with the inclusion of 

inflammation, and disease burden, as defining aspects of malnutrition (137, 183), Figure 2. 

However, this goes against the recognition that, in some cases, malnutrition is caused by 

starvation only. As previously suggested (see Table 7), including inflammation in malnutrition’s 

diagnostic criteria contributes to the overlap between malnutrition and cachexia; with 

inflammation being a key cachexia symptom (36, 43), but also an aetiology of malnutrition, 

with inflammation increasing nutritional demands.  

The international guideline committee suggests a need for several malnutrition diagnoses due 

to differing aetiologies (137), which possibly suggests that different medical conditions require 

different malnutrition diagnostic criteria. Although understandable, this further complicates 

the interplay between malnutrition and cachexia, with a question of if malnutrition is caused 

by a disease, or an inflammatory response, when does malnutrition become cachexia? 

However, rather than a focus on inflammation or disease state, a focus on the balance 

between intake and demand, could be argued as key. When diagnosing malnutrition the 

physiological consequences, such as weight loss, low BMI or functional decline, in their 

simplest form, are caused by inadequate nutrient intake or uptake, or increased nutrient 

utilisation or demand (150), with inflammation also increasing nutrient demand. This suggests 

a possible emphasis on these is required when diagnosing malnutrition.  

Another issue is the variability in the content of malnutrition screening tools, see section 1.5.4, 

of both markers of malnutrition, and their thresholds. With a lack of consensus regarding 

definitions or diagnostic criteria, and evidence of their validity, it is unclear which markers, and 

at what threshold, are most appropriate to identify malnutrition. This is compounded by 

overlapping makers of malnutrition with both cachexia and sarcopenia.  

This overlap is particularly obvious when looking at the requirement for lean and fat mass loss 

as defining characteristics of all three conditions (17, 19, 22, 135, 136). In clinical practice, 

overall or percentage weight loss, and current body mass index, are often the sole 

anthropometric measures recorded, rather than specific measures of lean body mass. It is not 

possible to determine the aetiology, or contributing factors of this weight loss, from these 

measures alone. This is particularly so in older populations, populations with advanced 
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diseases, or multimorbidity, where prevalence estimates of malnutrition, sarcopenia and 

cachexia are higher (12, 13). 

An additional query is in regards to the appropriateness of malnutrition screening. NICE 2012 

guidelines (14) recommend that people in care settings, including hospitals and primary care, 

are screened for malnutrition risk using a validated screening tool. Screening tools are 

considered valid if studies have assessed that a tool measures what it intends to measure, and 

has measures that are reproducible and acceptable to use (14). However, as highlighted, 

malnutrition prevalence estimates vary by the tool used (15). A key example is provided when 

comparing three common screening tools against the ESPEN consensus criteria in patients with 

gastrointestinal cancer, the prevalence of malnutrition was; 20% according to ESPEN criteria, 

37.6% with MUST, 47.8% with the MNA-SF, and 52.2% according to the NRS-2002 tool (15). 

This questions the validity of malnutrition screening tools, particularly in complex populations 

where other clinical conditions, such as cachexia, may modulate the results. 

Another issue relates to the wider effects of nutritional screening. When considering who to 

screen, and what nutritional interventions are appropriate, benefits and burdens must be 

considered. Routine nutritional screening is considered inappropriate for patients receiving 

end of life care (171). Instead, a focus on comfort and enjoyment of diet, rather than managing 

malnutrition is promoted, alongside counselling to address patient, family, or carers concerns 

regarding dietary intake (171). This also raises questions regarding if patients wish to be 

screened for malnutrition? Interestingly, NICE guidelines highlight that there is no clear 

evidence whether nutritional screening programmes are beneficial, or what is the most 

appropriate way to carry out screening (138). This is compounded by the fact that studies 

assessing the efficacy of nutritional interventions have been of poor quality or at high risk of 

bias (184), and have not shown nutritional support to affect long-term mortality rates (184).  

Although the impact on clinical staff’s time, an estimated 6–12 minutes per patient screened 

(171), has been investigated, little consideration of the impact of nutritional screening on 

patients has been made. Screening for medical conditions, for early detection or prevention, is 

conducted routinely, however balancing potential benefits against potential burdens is 

important when deciding who to screen and how often (185). For example, when discussing 

cancer screening, the harms of a false-positive, iatrogenic complications, or anxiety whilst 

awaiting results are more appreciable (185). However, the impact of nutritional screening, a 

generally non-invasive and routine screening method, has rarely been assessed. From this, 

questions regarding patients’ opinions and experiences of nutritional screening must be asked.  

This is particularly pertinent for older adults with cancer, where the perceived likelihood of, 
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and risk from malnutrition is higher, and patients are more likely to be routinely screened and 

offered nutritional interventions.  

As mentioned throughout, the overlap between malnutrition, sarcopenia, and cachexia, 

presents a challenge when trying to identify and managing these conditions. As shown in 

sections 1.2.2, 1.3.4, and 1.5.3, the treatments of these conditions vary, with a focus on 

physical rehabilitation for sarcopenia, medical management of cachexia and dietary 

interventions for malnutrition (52, 102, 138). To ensure the most appropriate treatment for 

each is provided, the ability to distinguish one condition from another, and to identify the 

relative contribution where more than one is present, is paramount. 

Suggestions for a screening tool that can discriminate one condition from another have been 

made. Most recently, Miller et al., 2018, suggested the inclusion of the following components 

in a new screening tool; quantification of weight loss, body mass index, assessment of dietary 

intake and appetite, underlying health state, consideration of age, assessment of muscle mass 

and function, and assessment of metabolic derangements and inflammation (18).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Aetiology-based malnutrition definitions 

Adapted from Jensen et al., 2009 and White et al., 2012; figure: Aetiology-based Malnutrition 

definitions (150, 183). 
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 Questions requiring consideration 

This introduction presents several questions in relation to malnutrition, sarcopenia, and 

cachexia in older adults with cancer. These can be summarised as; 

▪ What is the overlap between malnutrition, sarcopenia and cachexia, particularly in 

older adults with cancer, who are at a higher risk of developing each of the conditions 

due to factors including age and diseases status? (12, 27, 90); 

▪ Although screening tools for malnutrition, sarcopenia, and cachexia have been 

produced, their clinical utility, particularly in relation to screening for sarcopenia and 

cachexia, has not been established. Are these tools clinically useful in older adults with 

cancer? (16, 17); 

▪ There is variability in prevalence estimates of malnutrition, depending on the 

screening tool used, questions the validity of the screening tools (12, 13). Similarly, 

markers and marker thresholds used in screening vary greatly. What are the most 

appropriate variables and thresholds to use to detect malnutrition in older adults with 

cancer?; 

▪ Although nutritional screening is recommended for all patients, except for those 

receiving end of life care, the benefits, and subsequent burdens of screening have not 

been well established. Is there a legitimate need for nutritional screening in older adult 

with cancer? (14, 185); 

▪ Should we screen for cachexia and sarcopenia? Considering the issues with 

malnutrition screening, the potential overlap with, and therefore possible incorrect 

treatment of malnutrition, sarcopenia, or cachexia, and current unknown appropriate 

treatments for cachexia (52), is screening appropriate?   

▪ Similarly, do patients wish to be screened for malnutrition, sarcopenia, and cachexia?; 

▪ With the overlap of malnutrition, sarcopenia, and cachexia, are the estimated 

prevalence of the conditions accurate? As estimates of the prevalence for cachexia rely 

on reported weight loss, this may inaccurately encompass malnutrition or sarcopenia 

(8); 

▪ Previous studies suggest components for a combined screening tool for malnutrition, 

sarcopenia, and cachexia (18), are these suitable and applicable in a clinical setting? 
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 Summary 

This chapter summarises the current definitions and diagnostic criteria, for malnutrition, 

sarcopenia, and cachexia, as well as the clinical implications of these conditions, and methods 

for their identification.  

In summary, malnutrition, sarcopenia and cachexia are three complex conditions; in relation to 

their detection in clinical practice, and their effect upon patient’s wellbeing, of the impact on 

the efficacy of anticancer treatments, and upon older adults with cancer survival.  The 

challenges associated with these conditions are complicated by the similarities between the 

three; of their overlapping clinical diagnostic criteria, particularly the inclusion of weight loss, 

and loss of muscle mass as a criterion for each condition, which makes detecting and 

distinguishing between each condition problematic. This raises the need for a way to identify, 

assess and differentiate between the three conditions, particularly in the population of older 

adults with cancer, who are at an increased risk of malnutrition, sarcopenia, and cachexia, due 

to their diagnoses and age. 

The next chapter outlines the aims and objectives of this thesis, and how this thesis will 

address the issues raised in this introduction. 
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 Research questions 

 Introduction 

In chapter one, the gaps, discrepancies, and issues with the current literature regarding 

malnutrition, sarcopenia, and cachexia in older adults with cancer were discussed, which 

included: 

▪ The unknown overlap between malnutrition, sarcopenia, and cachexia, particularly in 

older adults with cancer, who are at high risk of developing each of the three 

conditions; 

▪ The variability of malnutrition prevalence estimates depending on the nutritional 

screening tool used, questioning both the validity of the tools, and the thresholds used 

for the markers of malnutrition; 

▪ The clinical utility of screening tools for malnutrition, sarcopenia, and cachexia; 

▪ The benefits and burdens of nutritional screening, and screening for sarcopenia and 

cachexia in clinical practice, particularly in light of the overlap between the three 

conditions;  

▪ Patient opinions of nutritional screening, and of screening for sarcopenia and cachexia;  

▪ The feasibility of screening for malnutrition, sarcopenia, and cachexia simultaneously 

in clinical practice. 

This chapter will develop distinct research questions aimed at addressing these gaps. 

 Impact of COVID-19 pandemic  

Due to the impact of the COVID-19 pandemic on a number of aspects of this thesis, the thesis 

aims and objectives, to address the research questions identified in chapter one, were 

modified midway through the thesis. This primarily affected the focus of the mixed-methods 

study, as discussed below. This chapter will outline the amended thesis aims and objectives, 

with the original thesis aims and objectives outlined in Appendix 1, which highlights the 

changes to the research aim, objectives and research questions made to compensate for the 

challenges presented by the pandemic.   
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 Overarching research aim 

The overarching aim of this thesis was to: 

▪ To understand better the prevalence, detection, assessment, and patients’ 

experiences of malnutrition, sarcopenia, and cachexia in older adults with cancer 

The research questions, objectives, and a summary of the methods used to address this aim 

are outlined below.  

 Research questions 

Specific research questions identified from chapter one were:  

1. What is the relationship between markers of malnutrition and clinical outcomes in 

older adults with cancer, in the published literature? 

2. What are patients, their families, and carers’ experiences and views of nutritional 

screening, as identified in the published literature? 

3. What is the prevalence and overlap of malnutrition, sarcopenia, and cachexia in a 

group of older adults with cancer? 

4. What are the experiences and views of older adults with cancer regarding screening 

for malnutrition, sarcopenia, and cachexia? 
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 Research objectives  

The research objectives, in response to each of these questions, are: 

1. To identify, synthesise, and critically appraise the published evidence regarding 

commonly used markers of nutritional status and clinical outcomes in older adults with 

cancer. 

2. To identify, synthesise, and critically appraise the published evidence regarding 

patients, their families and carers’ views and experiences of nutritional risk screening. 

3. To gain exploratory estimates of the prevalence of malnutrition, sarcopenia, and 

cachexia in a group of older adults with cancer. 

4. To explore the interrelationships and overlap of malnutrition, sarcopenia, and cachexia 

in a group of older adults with cancer. 

5. To investigate the feasibility of conducting a subsequent adequately powered study to 

develop, refine, and test, a single, clinically relevant screening tool, able to identify and 

distinguish between elements of malnutrition, sarcopenia, and cachexia in older adults 

with cancer.  

6. To explore and understand patients’ experiences and views of the clinical assessment 

and management of malnutrition, sarcopenia, and cachexia. 

 Mixed-methods study questions 

Specific research questions posed for the mixed-methods study include: 

RQ1: Is it feasible to recruit, and screen a group of older adults with cancer for malnutrition, 

sarcopenia and cachexia? 

RQ2: What are the demographics and clinical characteristics of this group of older adults with 

cancer? 

RQ3: What is the prevalence and overlap between malnutrition, sarcopenia, and cachexia, in 

this group of older adults with cancer? 

RQ4: What is the association between malnutrition, sarcopenia, and cachexia, and key clinical 

characteristics, in this group of older adults with cancer? 

RQ5: What are patients’ views and experiences regarding assessments for malnutrition, 

sarcopenia, and cachexia? 

RQ6: What are patients’ views of the role of, and understanding of, malnutrition, sarcopenia, 

and cachexia in cancer? 
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 Summary of thesis methods 

 Systematic reviews 

To address objective one, a systematic review and critical appraisal of the published evidence 

regarding markers and measures of nutritional status in older adults with cancer was 

conducted, and is reported in Chapter Four. This review evaluated the evidence regarding 

markers of malnutrition used in validated screening tools, and objective indexes, to determine 

if they are appropriate to use to predict outcomes in older adults with cancer. 

For objective two, a further review, to synthesise systematically the current evidence 

regarding patients, their families, and carers’ experiences and views of nutritional risk 

screening was completed, and is reported in Chapter Five. This review aimed to evaluate both 

quantitative and qualitative responses regarding patients’ experiences of nutritional screening, 

to identify the acceptability of screening, alongside barriers to its utility in clinical practice. 

 Mixed-methods study 

To address objectives three to six, mixed-methods, single centre study, with a convergent 

parallel design was conducted; in which both qualitative and quantitative research was 

undertaken separately and simultaneously, with integration of the findings presented. The 

quantitative and qualitative aspects are reported in Chapter Seven and Chapter Eight 

respectively, with the synthesis reported in Chapter Nine. 

This mixed-methods study comprised of an exploratory observational study, involving 

screening older adults with cancer, aged ≥70 years, for sarcopenia, cachexia and markers of 

malnutrition, and subsequent recording of clinical outcomes. Participants were also invited to 

participate in qualitative interviews regarding their views and experiences of screening. Results 

were used to inform upon the content of a single screening tool to detect and differentiate 

between malnutrition, sarcopenia, and cachexia. 

An additional stage, to explore patients’ and clinicians’ opinion of the acceptability and 

feasibility of a single tool in clinical practice, and refinement of a single screening tool, was 

planned, however, due to study delays and difficulties with recruitment caused by the COVID-

19 pandemic, this stage was not undertaken. 
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 Summary 

In this chapter, the aims, objectives, and research questions addressed by this thesis have 

been outlined. Next, the thesis’ Methodology Chapter Three will be described and justified.  

Following this, a systematic review of markers of malnutrition (Chapter Four); a systematic 

review of patient experiences of nutritional (Chapter Five); the Methods for the mixed-

methods study (Chapter Six), and results of the mixed-methods observational study with 

concurrent qualitative interviews (Chapter Seven and Chapter Eight), will be presented, with a 

synthesis of the mixed-methods results (Chapter Nine), and conclusion and synopsis of the 

work also presented (Chapter Ten).  
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 Methodology 

In this chapter, I shall discuss the methodology that has been used within this thesis. For this, 

the research paradigm and methodological approaches used, and their application to the 

thesis will be delineated. At each stage, the options, rationale, and justification for the 

methodology used, and decisions made, will be discussed. 

 Research paradigms  

When designing this thesis, considerations of the research paradigm, the ‘set of common 

beliefs and agreements… about how problems should be understood and addressed’ (186), 

must be made. Research paradigms are characterised through their ontology, epistemology, 

and methodology (187). Ontology can be defined as the study of ‘being’, of what the world is, 

and what can be known (188-190). Whereas epistemology is concerned with the nature, or 

kind, of knowledge itself, and how it is possible to learn about the world (188-190). 

Quantitative research often follows a deductive approach; where research is generated from 

theory (191), resulting in a hypothesis to test, with an objective ontological stance, and a 

positivist or pragmatic epistemological orientation (191). Whereas qualitative research is more 

often inductive; with theory developed from the research (191), and often follows an 

interpretivist epistemological, and constructionist ontology (191), see Table 11. 

There have been previous arguments that, due to the differences in research paradigms 

between qualitative and quantitative research, the two methods could be considered 

incompatible (191), and any integration would only be superficial. This argument relates to the 

notion that research is defined by its paradigm, and the components used within it, which 

include the methods, methodology, values and assumptions applied (191). However, this 

assumption does not consider the strengths of each type of research and its associated 

paradigms. It also assumes that ‘quantitative’ and ‘qualitative’ research have their own specific 

paradigms, which cannot overlap; an argument that does not hold, as quantitative and 

qualitative research have many commonalities, and at their core they both aim to examine 

what people do, and why (191, 192). Similarly, although the approaches may have differing 

ontological and epistemological stances, these paradigms are not deterministic; their use does 

not define their results (191).  

More recently, the benefits of mixed-methods research, particularly when investigating 

complex health-related research (192), have been repeatedly justified. Mixed-methods 

research allows for integration of findings throughout the research process, enabling 

triangulation of data, and a richer understanding (192, 193), providing a more complete story 
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than could be achieved from either approach alone (191, 192). Section 3.3 discusses the use of 

mixed-methods research in this thesis. This methodology also reflects well the practices 

undertaken by clinicians when assessing and treating patients; the combination of quantitative 

test results with the patient’s own narrative; enabling formation of a complete picture of the 

patient and their concerns, allowing a holistic approach to their care; placing the patient in the 

centre of the conversation, and tailoring treatment based on multiple factors, of the patients’ 

experiences and opinions, as well as the quantitative test results. As this thesis aims to address 

a multifaceted question, a multi-pronged approach – which incorporates quantitative clinical 

results, and qualitative understanding of patient experiences, is required.  

The intertwined methodologies of qualitative and quantitative research for this thesis are 

illustrated in Figure 3. 

 

Table 11: Summary of paradigms  

Positivist Only observable evidence, or facts, result in legitimate knowledge 

(191)   

Pragmatic Use of the most appropriate methodology for the research problem 

being investigated (194) 

Interpretivist  Knowledge is socially constructed, and is multiple, and relative (191)  

Constructionist knowledge is constructed based on individual’s social interaction (191) 
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Figure 3: Diagram detailing the planned thesis outline, including the three-stage, mixed-

methods observational cohort study with a convergent parallel design 
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 Application to thesis 

The overarching purpose of this work was to inform upon a clinical tool that is usable in daily 

busy clinical practice. Therefore, a pragmatic approach for the research was used. A pragmatic 

approach enables the production of ‘useful knowledge’ grounded in reality (195), which is vital 

when focusing on clinical utility, and research that informs clinical practice.     

As the research questions posed required both quantitative and qualitative study designs to 

produce appropriate answers, a mixed-methods approach was employed (see section 3.3). 

This required the management of potentially conflicting ontological and epistemological 

stances. To manage this, a pragmatic research approach; with the aim of using the strength of 

each form of research, without becoming weighed down by historic research tendencies (191, 

193), was used. To ensure a pragmatic approach was employed, appropriate phrasing of the 

research questions, to ensure the questions themselves determine the research methods, and 

stance, was necessary (193, 196).  

A pragmatic approach allowed a balance of both positivist and interpretivist paradigms; of 

both generating and testing hypotheses; by both gaining ‘rich’ data, with depth, from 

qualitative work, and ‘hard’ data from quantitative methods (197). For these research 

questions, neither a solely qualitative or quantitative methodology would have satisfied; a 

positivist approach would not have garnered data on patient experience, nor would have 

answered questions regarding clinical utility, whereas a critical or creative approach would not 

have provided the numerical or statistical data required to inform upon a single screening tool. 

Without the blended methodology provided through the use of a pragmatic approach, these 

research questions could not be answered in a clinically useful or constructive way (197, 198). 
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 Clinical utility  

A key objective of this research was to inform upon a tool that is clinically useable and useful. 

The focus on this comes from my previous experience working as a health care professional in 

a clinical environment, and seeing the barriers present that impact upon health care 

professional’s ability to provide appropriate, high quality treatment. Reasons can include lack 

of time, lack of equipment or requirement for specialist tools, costly equipment, inappropriate 

measures for patient populations, or tools which do not address or detect items which suggest 

clinical concern. Although screening tools and interventions often have their validity assessed, 

their ‘utility’; ability to provide benefit, and their usefulness in aiding patient care, alongside 

the ability to use a tool in a clinical environment, is often not assessed.  

For example, the validity of the SARC-F, a screening tool for sarcopenia (109), its ability to 

predict clinical outcomes, and its sensitivity and specificity (112, 199, 200), has been assessed. 

Although these assessments help answer the question of its validity, of; yes it does detect 

sarcopenia, it does not answer questions regarding clinicians’ or patients’ experiences of the 

tool, or the value that the tool adds to a clinical assessment (201). The feasibility of conducting 

screening in clinical practice; particularly when screening requires multiple measures of muscle 

strength, quality, quantity, and physical performance (17), must also be assessed to also help 

determine the tools clinical utility. The use of a screening tool in a research setting may be very 

different than in a clinical setting. At present, the feasibility of the SARC-F algorithm, cachexia 

screening tools, and many of the malnutrition screening tools, have not been assessed (16, 17, 

55). It is addressing this lack of information, which has become central to this thesis. 

 Older adults with cancer  

The research in this thesis is focused on older adults with cancer, defined for this thesis as 

those aged 70 or over. For the mixed-methods study, older adults with a multi-disciplinary 

team (MDT) confirmed diagnosis of certain cancers will be focused on; specifically, patients 

with lung (both non-small cell and small cell), breast, prostate, colorectal, head and neck or 

upper gastrointestinal (including oesophageal, stomach, and pancreatic) cancer.  

The reason for the focus on adults aged 70 or over is two-fold; primarily, half of all new cancer 

diagnoses are in those aged 70 or over (202), with forecasted increases in the number of older 

adults in the UK, health services must adapt to managing the complex care needs of this ageing 

population (203). Secondly, sarcopenia is a condition of ageing (17) and malnutrition is more 

prevalent in older adults (204), and in those with cancer (12). Therefore, older adults with 

cancer, who are also at risk of cachexia (13), are at increased risk of all three conditions.  
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The reason for the choice of the six cancer sites include; over half of all new cancer diagnoses 

in the UK are either breast, prostate, lung, or colorectal cancer (202). Due to the physical site 

of the cancer, and the impacts of targeted anti-cancer treatments, head and neck, and upper 

gastrointestinal cancers often impact an individual’s nutritional status (202, 205). Similarly, 

cachexia is thought to be most prevalent in patients with upper gastrointestinal, lung and head 

and neck cancer (206). Although less common in patients with breast, prostate, and colorectal 

cancers, estimates for cachexia incidence for these diagnoses still ranges between 11 and 39% 

(206). These combined suggest that these six cancer sites should provide appropriate 

prevalence of the three conditions, and appropriate heterogeneity in sample characteristics to 

produce a clinically applicable screening tool.  
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 Mixed-methods approach  

Mixed-methods research can be summarised as;  the employment and embedding of more 

than one type of research method within a study (193). Mixed-methods research involves the 

use of multiple types of data, potentially with different investigators, possibly with different 

research paradigms (193). With this, mixed-methods research can be thought of as ‘multi-

strategy research’, aiming to address complex research questions and designs (191, 193). 

It is suggested that mixed-methods research can lead to higher quality research (193). 

However, using mixed-methods research must be justified, rather than employed due to the 

increasing popularity and interest in the method (193). For this, the feasibility, and expected 

benefits of a mixed-methods approach must be considered. Initially, the ability to access and 

collect both qualitative and quantitative data congruently, and if mixed-method research is 

appropriate within the research population or topic (193, 207), must be considered. It is often 

the research population, as well as the research aim, that informs upon the suitability of using 

a mixed-methods approach (193).  

Secondly, the contribution of each research technique – how data produced from each 

supports the other, and the methodology for data management and integration – must be 

considered and well designed, to prevent the inclusion of the second research method from 

becoming tokenistic (193, 207). 

A mixed-methods approach allows championing of the strongest aspects of qualitative and 

quantitative research, combining them to produce rich, in-depth and contextualised data (193, 

207). With this, mixed-methods research, if conducted successfully, provides broader views 

and understanding of results gained (191, 193). Qualitative data can offer explanations of, and 

provide validity to, nuances in quantitative data (193, 207). Conversely, quantitative data can 

provide grounding and context to qualitative findings (193, 207). This can be used to generate 

new perspectives and enrich research (208). It is this ability, to gain boarder views and a more 

in-depth and detailed understanding, which has made the use of both quantitative and 

qualitative methods key for answering this thesis’ research aim. 

 Application to thesis 

To address the aim of this thesis, a mixed-methods approach; combining quantitative data 

collection, in the form of an exploratory observational study, supported by qualitative 

interviews, both informed upon by the results of a systematic review, is pragmatic, and aims to 

produce a comprehensive answer to the research question. Due to the complexities of 

nutrition in older adults with cancer (163), the intertwined relationships between malnutrition, 

sarcopenia, and cachexia (18, 25, 137, 183), the social, as well as clinical factors, which impact 



74 
 

upon these conditions (52, 80, 152), and the importance of older adults with cancer’s views 

and experiences of screening, only a mixed-methods approach, seemed adequate to address 

these multifaceted issues.  

For my research, triangulation of information will be important in answering the research 

questions. The term triangulation, from the navigational sense of using different bearings to 

find a central point, can be considered misleading when discussing triangulation in terms of 

mixed-methods research.  As well as corroboration of findings, the term triangulation in 

mixed-methods research can be used to include;  

▪ Elaboration or expansion, where one data type adds to the understanding of another; 

▪ Initiation, where the use of one method stimulates a new theory or question that can 

be studied using an alternate method; 

▪ Complementary, where quantitative and qualitative results are analysed separately, 

then compared to determine if and how they complement each other, and finally; 

▪ Contradictory, where qualitative and quantitative results conflict, where data can be 

used as evidence to discount one or methods result for another (193, 207).   

In this work, elaboration, complementary and contradictory triangulation will be used to 

answer the research question. Predominantly, complementary triangulation (193) will be used 

to inform upon the production of a single screening tool, using data on clinical outcomes, and 

participants’ views and experiences of screening. Alongside this, elaboration, of using 

qualitative methods to help explain quantitative results (193), will also be employed when 

informing on the single screening tool, particularly if there is a conflict between quantitative 

data and participant opinions, such as which measures are appropriate to use in the single 

tool. For this, contradictory triangulation will become important in justifying the addition or 

removal of variables (193, 207). 

 Convergent parallel study design  

For my study, a convergent parallel study design was chosen. This entails parallel collection of 

both quantitative and qualitative data, which converge during data analysis to inform upon an 

initial single screening tool for the three conditions; malnutrition, sarcopenia and cachexia. 

Additional stages to the mixed-method study were planned, which included initial face and 

content validity testing, using feedback received from further participant and clinician 

interviews to refine the single screening tool. However, due to the delays caused by the 

COVID-19 pandemic, this aspect of the study was not conducted. See Appendix 2 for the 

original study protocol.  
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Equal weight was to be placed on both qualitative and quantitative research for several 

reasons, including; timescales, possible sample sizes for the quantitative and qualitative 

aspects of the study, and the benefits of each methodology. As discussed in the study 

limitations, section 3.6, due to the scope possible within a PhD, and limitations on possible 

resources for data collection, an estimated sample size, of 90 to 120 participants, based on 

recruitment of three to four participants per week was chosen, detailed further in section 

6.3.3. Expected recruitment rates were based upon the expected available number of eligible 

participants, expected time to collate study measures – which can be time-consuming due to 

the large number of measures (16, 17), as below, and time to complete qualitative interviews. 

Additionally, conducting a large-scale quantitative study and gaining an appropriate sample 

size for a large observational cohort study, was not possible during a 12-month data collection 

timeline. Due to this expected smaller sample size, triangulation of results, using qualitative 

data, is particularly advantageous for expanding and explaining the results gained in the 

observational study. 

A convergent parallel design, using both the results from the quantitative and qualitative study 

aspects, was used to ensure a focus on ‘clinical utility’ was kept throughout the study. As 

demonstrated in Chapter One, numerous screening tools for malnutrition, sarcopenia, and 

cachexia have been produced (18). However, the usability of these tools in clinical practice, 

particularly for cachexia and sarcopenia, had not been assessed. Each tool required several 

anthropometric measures, blood tests, and questionnaires (16, 17), which can be time-

consuming to complete, or unachievable due to a lack of equipment or skills. Additionally, in 

the population being studied, there is an increased risk of frailty, and the ability of older adults 

with cancer to complete the measures must be considered. Therefore, gaining qualitative 

feedback regarding views and experiences of screening is justifiably as important as the 

quantitative data gained from the observational study.  
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 Quantitative methods 

Quantitative methods were employed as part of this mixed-methods study. What we now 

think of as quantitative health research dates back as far as the 1750’s, when controlled 

experiments to determine the cause and treatment of scurvy were first conducted by James 

Lind (209). Lind prescribed daily treatments of either 1.1 litres of cider, dilute sulphuric acid, 

half a pint of seawater or two oranges and a lemon to 12 sailors, with observations made of 

their recovery from scurvy (209). James Lind was similarly pioneering with reviews, with a book 

published in 1753, providing an early example systematic review on the causes of scurvy (209, 

210). Fortunately, advancements in health research mean experiments involving seawater and 

sulphuric acid consumption have dwindled, and more rigorous methods for quantitative 

research have emerged. Several quantitative methodologies were used in this thesis. Two 

systematic reviews of the literature, including meta-analyses and data synthesis, as discussed 

in section 3.4.2, and an observational study, see section 3.4.7, were conducted.  

The following sections discuss the methodology used for the systematic reviews and 

observational study, including discussions of key decisions, delimitations, and choices made 

when designing and implementing the reviews and study. 

 Types of literature review 

For this thesis, an overall summary of the existing research was required to identify the gaps in 

the current knowledge, and to produce a springboard from which to propel the research in this 

area. Several options for the format of a review were considered: A recent review (211), 

exploring all types of published reviews, identified 48 distinct types, including; critical, 

narrative, scoping, umbrella, rapid and realist reviews. For the topics covered in this thesis, a 

non-systematic literature review, or narrative review of the literature, could have been 

conducted. Narrative reviews involve the discussion of key topics and theoretical points of 

view, and instead of focusing on a specific question, cover a wider topic base, without an 

explicit focus (212, 213). Narrative reviews often include grey literature, and take a less formal 

approach (213). However, due to this less formal method, there is an increased risk of bias, 

introduced from the non-systematic search, and bias introduced from the authors’ 

interpretation of the literature (212, 213). This method was not chosen as there was a need to 

conduct a rigorous review of the literature and assess and manage the bias within the articles.   

A scoping review, which maps the existing literature in an area, involving a systematic search 

(211), could also have been conducted. The benefit of a scoping review is its ability to present 

an overview of a body of literature, particularly when an area of literature has not been 

extensively reviewed or is heterogeneous in nature (214). Scoping reviews are often used as a 
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preliminary step to a systematic review, to identify areas that require a more detailed review 

(214). Although the topics covered in this thesis’ reviews have not been extensively studied, 

and scoping reviews involve a systematic search, the synthesis of results provided by a 

systematic review, including meta-analysis of results, or thematic analysis of results, are more 

appropriate to answer this thesis’ research questions. Similarly, systematic reviews are 

considered the most valid form of review, particularly for medical evidence (212). Systematic 

literature reviews, involving a methodical and rigorous approach to comprehensively reviewing 

the literature, were therefore used.  

 Systematic reviews 

Systematic reviews, a variety of literature reviews, methodologically address a specific 

research question by collating, appraising, and summarising the evidence base, with the aim of 

finding the ‘true’ answer to a research question (215). Systematic reviews specifically address 

the risks of bias in the literature, with the aim of producing a point estimate of the true 

research answer (215) and involve the analysis of published evidence, identified from an 

exhaustive review, against a specific and focused question (213, 216). This is required as all 

research is at risk of bias, potentially leading to spurious or conflicting results in the literature 

(215). A systematic review aims to address these biases by evaluating the quality of the 

available evidence and producing an impartial answer to the research question (215, 217, 218). 

Table 12 outlines the types of bias commonly seen, and the management strategies employed 

to mitigate these biases within a systematic review.  

3.4.2.1 Advantages of systematic reviews 

Systematic reviews are considered to be a rigorous technique for summarising and mapping 

the evidence base in an unbiased, methodical, and transparent manner (217, 219). The aim of 

systematic reviews are to assess evidence quality, and synthesise evidence into an accessible 

format, which can be used to inform healthcare decisions (217, 219). A key advantage of 

systematic reviews is their ability to address research biases by accounting for research quality, 

publication bias, and by evaluating evidence validity (217). Systematic reviews also enable the 

combination of data from independent studies, which assess the same variables and 

outcomes, to produce a single point estimate of effect, through the use of meta-analyses 

(219), see section 3.4.5.1. 

3.4.2.2 Disadvantages of systematic reviews  

Despite systematic reviews following an established protocol, several biases can enter the 

process, reducing the efficacy and reliability of results (212). One method of avoiding reporting 

bias is through peer-review of systematic review protocols, through submission to the 

international Prospective Register of Systematic Reviews (PROSPERO) (220, 221). Another 
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challenge can be ensuring the review is comprehensive; with inherent biases addressed in the 

planning stages (212). See Table 12. Main biases can include; unequal access to journal 

articles, often due to paywalls, or exclusion of non-English language publications (215, 217), 

resulting in prejudiced and unreliable results. For the systematic reviews produced as part of 

this thesis, submission to PROSPERO, use of all-language papers, extensive searching of 

multiple databases, no temporal limitations, payment for required full-text papers, quality 

assessments of papers, and publishing in peer-reviewed journals, were all employed as 

methods used to mitigate biases. 

Table 12: Biases addressed within a systematic review 

Type of bias Definition Mitigating strategy within a 

systematic review 

Selection bias Inclusion or exclusion of 

participants, results, groups, or 

studies resulting in an alter 

representation of the sample 

Clear reporting and adhesion to 

review inclusion and exclusion 

criteria. Double screening of 

potential studies by independent 

researchers  

Publication 

bias 

Overrepresentation of studies with 

positive results in the literature, 

negative results more likely to be 

rejected for publication 

Assessment of publication bias, e.g., 

with funnel plot, to assess 

heterogeneity of published studies 

Design bias Inappropriate study design choice, 

inability to appropriately answer 

study aims with chosen study 

design  

Quality assessment and critical 

appraisal of included studies 

Linguistic bias  Overrepresentation of English, or 

other dominant languages in the 

literature  

No restriction on language of 

publication for inclusion in review 

Temporal bias Favouring of newer publications / 

study results in reviews 

No restriction on date of publication 

for inclusion in review 

Confounding  

 

Confounding variables influencing 

dependent and independent 

variables, leading to spurious 

associations  

Quality assessment and critical 

appraisal of included studies 

(215, 217-219) 
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 Literature searches  

For my reviews, seven databases; Ovid MEDLINE, Embase, Web of Science, Current Nursing 

and Allied Health Literature (CINAHL), British Nursing Database, Cochrane CENTRAL, and 

PsycINFO (222-228), were searched. Searching multiple databases is recommended, as limiting 

to one or two main databases does not provide a thorough summary of the existing literature 

base, particularly when searching for specialised topics (229-231). Therefore, due to the 

multidisciplinary nature of malnutrition, more specialist databases, including nursing 

databases (CINAHL, British Nursing Database), multidisciplinary databases (Web of Science) 

and biomedical databases (Embase) were searched alongside broader medical databases 

(MEDLINE, Cochrane) (222-227). To complement the searches, forward and backward citation 

searching of included studies, a type of snowballing, often referred to as chain searching, or 

mining (232), was also conducted. This ensures a comprehensive search, and is particularly 

useful for identifying newer publications that have cited other works, which may not be well 

indexed in bibliographic databases (233). Recent reviews suggest that citation tracking, or 

forward and backwards citation searches identify up to 8 – 12% unique references not found in 

database searches (234-236).  

 Quality assessments 

The assessment of study quality in a systematic review, with a lower weighting of results given 

to lower quality studies, is a key aspect of a systematic review (212). Many tools for appraising 

study quality exist and vary by the design of the study being assessed. These include the 

Critical Appraisal Skills Programme (CASP) checklist for cohort studies (237), the Appraisal tool 

for Cross-Sectional Studies (AXIS) (238), or the Newcastle-Ottawa Scale (NOS) for assessing 

non-randomised studies (239). 

For the first review, the CASP checklist points one to 10, were used (237), see Appendix 3 for 

CASP questions. The CASP checklist covers aspects that are appropriate to assess all study 

designs identified by the review, e.g., appropriate for participant recruitment, or accuracy of 

measurement of exposure. Secondly, 38 of 42 included studies were cohort studies, which 

favoured a cohort-based checklist. Separate checklists for cross-sectional study designs, such 

as the AXIS (238), or the NOS (239) could have been used, but their content was not 

comparable to the established CASP cohort study tool, and the use of multiple tools would 

have made comparing study quality difficult. Similarly, for the second, mixed-methods review, 

a newer multi-study design checklist, the Mixed-Methods Appraisal Tool (MMAT) was used 

due to the inclusion of both quantitative and qualitative studies within the review (240). 
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 Analysis of results  

For this thesis, several methods of analysis of systematic review results were employed. For 

the systematic review of the literature addressing the relationship between markers of 

malnutrition and outcomes in older adults with cancer, a combination of meta-analysis, 

narrative synthesis, and thematic analysis was used to synthesise the literature. For the second 

review, a mixed-methods review investigating patient, family and carers views and experiences 

of malnutrition screening, both narrative synthesis, and thematic analysis were used. The use 

of these methods are discussed below:  

3.4.5.1 Meta-analysis  

Meta-analyses, the statistical synthesis of study results (215), was conducted with two makers 

of malnutrition, detailed in Chapter Four. Meta-analyses combine data of included studies 

whilst accounting for within and between-study variance (215). Studies are weighted based 

upon their variance; how scattered the data are (215), with studies with large variances, and 

small sample sizes, typically contributing less to the overall estimate of effect (241). For my 

first review, a minimum of three studies, with adequately comparable populations and 

outcomes, were needed to conduct a meta-analysis. Although there is no fixed number of 

studies required to conduct a meta-analysis, the larger the number of studies, the higher the 

quality, the smaller the effect study heterogeneity will have on the outcome (218, 241). 

Heterogeneity refers to the amount of variability seen between studies (218). Within meta-

analyses, a decision regarding whether to use fixed or random-effects models must also be 

made. A fixed-effect analysis assumes that all studies are estimating the true treatment effect 

size, whereas random-effects models allow for differences in treatment effect sizes between 

studies to be seen (242, 243). This relates to the cause of heterogeneity, with fixed-effect 

models assuming any differences in effect size are due to sampling error, whereas random-

effects models assume differences in effect size can be due to either sampling error or 

heterogeneity (242, 243). 

To determine which model to use, the I2 statistic, which measures the percentage of variation 

that is due to heterogeneity (244), was used. If little heterogeneity is seen, a low I2 percentage 

is given, and a fixed-effect model can be used, conversely, if significant heterogeneity exists, a 

high I2 percentage is seen, and a random-effects model is indicated (244).  There is some 

argument that small meta-analyses may bias the results of the I2 statistic, producing 

overestimates of heterogeneity (244). Because of this, set guidelines regarding thresholds for 

when to use fixed or random-effects models based on I2 have not been set, and subjective 

interpretation of thresholds is encouraged (243, 244).  
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Meta-analyses are not always appropriate, particularly if studies are heterogeneous, for 

example, if the outcomes, participants, or interventions are not comparable; their inclusion 

and synthesis would provide meaningless results (241). Instead, a narrative synthesis of study 

results taking into account study quality to summarise results (215), would be more 

appropriate. Narratives syntheses were completed for the majority of study outcomes where 

meta-analysis was deemed inappropriate. Similarly, in reviews where meta-analyses are not 

possible, such as with the second review, where qualitative data will be assessed, conducting a 

narrative synthesis of quantitative results is most appropriate.   

3.4.5.2 Narrative synthesis 

Narrative synthesis is an approach that maps and synthesises multiple studies to provide an 

initial descriptive summary and explanation of the characteristics of the included studies (211, 

245). Like a meta-analysis, narrative reviews produce an analysis of the outcomes of interest 

within the study, but instead follow a text-based, rather than a statistical approach (245). 

Narrative reviews are a more subjective method than a meta-analysis, therefore a rigorous 

quality assessment, see section 3.4.4, is required (245).   

A three-step approach for the narrative synthesis was used to synthesise the evidence in the 

reviews, these steps were; i) preliminary synthesis of results, ii) exploring relationships 

between studies, and iii) assessing the robustness of the synthesis (245). To undertake this, the 

results of each study were be tabulated, grouped, and described.  

3.4.5.3 Thematic synthesis of qualitative data 

Several methods of data synthesis, such as a realist synthesis, narrative synthesis, or thematic 

analysis could have been used for the qualitative systematic review data (198). The role of a 

narrative synthesis has previously been discussed, see above section 3.4.5.2, and although 

useful for summarising data, it was not appropriate to meet the aim of the second review, 

regarding patient’s experiences of nutritional screening, as narrative syntheses are more 

descriptive, rather than theory-building (198). (198). Conversely, a realist synthesis is a very 

iterative, theory-driven process (198, 246). However, realist syntheses are aimed at developing 

a deeper understanding of an intervention, through the formation of context-mechanism-

outcome (CMO) hypotheses, to provide an explanatory analysis (246). However, this approach 

would not address the aim of my research question.  

Thematic synthesis is a commonly used method of synthesising qualitative literature, as 

described by Thomas and Harden (247, 248). The aim of thematic synthesis is to identify 

commonalities and differences in qualitative literature, and synthesise these results (247). The 

use of thematic synthesis, and its structured format, work well with mixed-methods research: 
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Its defining output is the summarisation of data using a systematic format, which is 

reproducible, and has been described as almost ‘auditable’ in its process (247, 249).  This 

model also works well with the format of qualitative or mixed-methods systematic reviews; as 

a systematic and methodological analysis of the qualitative research is conducted, searching 

for patterns, with the aim of producing a detailed description of the themes and content of the 

papers (247, 249).  

 Application to thesis  

The systematic reviews within this thesis were designed to address two important aims, and 

the findings of which informed upon aspects of the observation study. Primarily, the 

systematic review of markers of malnutrition informed upon the anthropometric measures 

and questions used to assess malnutrition in the study patient-participants. This review also 

aimed to determine the relationship between markers of malnutrition and clinical outcomes in 

older adults with cancer. Similarly, the review of patients’ experiences and views of nutritional 

screening was used to both inform the study topic guide for qualitative interviews and advised 

regarding the acceptability and utility of nutritional screening. Systematic reviews were chosen 

over other forms of reviews, such as narrative or scoping reviews, due to the specific and 

narrow nature of the topics being addressed, and the requirement to minimise bias, and 

produce a comprehensive summary of the available published evidence. Multiple methods for 

the analysis of the data gathered by the systematic reviews were possible, and their uses in 

this thesis have been discussed, including appropriate use of meta-analysis, narrative analysis, 

and analysis of qualitative data using thematic analysis.  

 Observational study  

An observational cohort study was planned as part of this thesis, with the aim of addressing 

the research questions; i) which markers of malnutrition, sarcopenia, and cachexia, used in 

screening tools are predictive of clinical outcomes in older adults with cancer, and ii) what is 

the acceptability, and clinical utility, of a single screening tool to detect malnutrition, 

sarcopenia, and cachexia, in older adults with cancer. Due to the challenges imposed by the 

pandemic, and the impact of COVID-19 upon participant’s health, and hospital admissions, 

discussed in section 6.7, it was not appropriate to use the data gained from longitudinal 

aspects of the cohort study. The following sections discuss the choice of study originally 

planned, with the impact of moving from an observational cohort study to a cross-sectional 

study also delineated.  

Although randomised controlled trials (RCTs) are the gold standard for clinical research (250), 

the research aims would not be able to be met through a RCT. For this study, the impact of an 
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intervention is not being investigated, I am investigating the diagnoses of malnutrition, 

sarcopenia, and cachexia, their commonalities, predictors, and disease-related symptoms, 

which an RCT study design would not address. A central part of my research was to investigate 

which variables associated with the three conditions being investigated are predictors of 

clinical outcomes, and which variables are predictors of the conditions themselves, and for 

this, an observational study design was most appropriate (250-252).  

3.4.7.1 Types of cohort study  

Several types of cohort studies are possible, these include; preliminary, derivation, or 

validation studies (252, 253). A derivation study could have been used for this thesis, whereby 

the outcomes of interest; the development of malnutrition, sarcopenia or cachexia, would 

have been studied retrospectively to identify potential facets of disease which may predict 

their development (253). However, this relies upon accurate retrospective data 

documentation (253). For the conditions of interest, the required information e.g., historical 

weight loss, assessments of function, and anthropometric tests, are either not routinely tested 

or consistently recorded in clinical practice. Additionally, derivation cohort studies are at a high 

risk of confounding, risking spurious associations, therefore results cannot be relied upon to 

inform the production of a shortened screening tool, if the produced tool were valid to use in 

clinical practice (253). Similarly, a validation cohort study cannot be conducted. A validation 

study, which tests a model produced during a derivation or preliminary study, would assess a 

tools wider applicability and usability in clinical practice (253, 254). However, no single tool has 

yet to be produced, therefore this cannot be conducted.   

For this thesis, a preliminary observational cohort study was planned, over a derivation or 

validation study. A preliminary study was chosen as I wished to determine the first steps of 

whether it is feasible, acceptable, and clinically useful to screen patients for the conditions of 

interest, simultaneously, in a clinical setting (254). Both qualitative and quantitative methods 

are often employed in preliminary studies, to allow triangulation of study results, and to 

determine the acceptability of the proposed intervention (193, 254). As preliminary studies are 

conducted prospectively, there are opportunities to explore confounding, and ensure 

appropriate relevant data are collected (254).  

Preliminary studies are often undertaken to refine an intervention and evaluate its 

acceptability, feasibility, cost of undertaking, and study uptake, all of which are key for 

determining if larger studies can be conducted (253, 254). Preliminary studies can also provide 

necessary data to determine appropriate sample sizes for validation studies, such as data on 

the prevalence of the conditions, or on study attrition rates (254). 
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3.4.7.2 Cross-sectional  

Due to the impact of the pandemic, it was not appropriate to use many aspects of the 

longitudinal data gathered during the cohort study, See section 6.7. Therefore, cross-sectional 

data, gathered at the start of the pandemic, which was less likely to be affected by the impact 

of COVID-19, was used.  

Cross-sectional studies, like cohort studies, have both strengths and weaknesses. Cross-

sectional studies are defined by their use of data gathered from a population at one specific 

time point (255), and have historically been used to understand the prevalence of diseases in 

clinical research (255), measuring both the outcome and the exposures in a study population, 

at the same time (256). However, as data are gathered at one set timepoint, it is not possible 

to attain causal relationships between exposures and outcomes, only associations (256), and 

data must be interpreted cautiously due to this (255). Cross-sectional studies are also unable 

to measure the incidence of outcomes, and are not an efficient method for studying rare 

diseases (252, 255). The conditions investigated in this study are however known to be 

common in older adults with cancer (12, 13). Therefore, robust estimates of prevalence would 

likely be possible from a smaller sample sizes, as compared to rare conditions, where either a 

larger sample size, or studying of participants already known to have the condition(s), would 

be required (252, 255).  

Cross-sectional studies are also useful for studying multiple outcomes, with data only collected 

once, posing a minimal burden on participants (252). Cross-sectional studies are often 

conducted prior to cohort studies, during the planning stages or at baseline in a cohort study 

(256), as was conducted here, with cross-sectional studies providing baseline initial 

associations of interest, which can then be further explored in studies that are able to control 

for confounders (255, 256). 

3.4.7.3 Application to thesis  

The original aim of this thesis was to produce a screening tool able to predict patient 

outcomes, and the observation of predictive variables against specified outcomes was key to 

the production of this single screening tool. For this, an observational study, able to examine 

relationships, and the predictive abilities of these relationships in determining key clinical 

outcomes, was chosen. Observational studies aim to identify and assess factors that influence 

disease or health outcomes, with cohort studies offering the benefit of observing temporal 

relationships between exposures and outcomes (257). A cohort study was originally chosen 

over a cross-sectional study due to the requirement to observe outcomes over time. 

Observational studies can also provide estimates of prevalence, and have increased ability for 

statistical measures of risk, with hazard and odds ratios able to be calculated (251). 
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Although cohort studies are time intensive, and require significant follow-up periods, their 

ability to control for multiple confounding factors, and ability to assess multiple exposures and 

outcomes in the same population, made their design appropriate for my research question 

(251). The use of an observational cohort study design was appropriate as the conditions being 

investigated are common in the population being studied. If the conditions were rare, case-

control, or retrospective observational study designs may have been required (251, 258), but 

with the inherent limitations of poor documentation of the variables of interest; as 

information regarding investigated variables, such as measures of muscle mass, or recordings 

of appetite, are not routinely collected, a retrospective study was not appropriate.  

Although not originally planned, the use of a cross-sectional design, as a mitigation for the 

impact of the pandemic, did mean that prevalence estimates for each of the conditions could 

still be obtained, and initial predictor variables for each of the conditions could also be 

investigated, to address the modified study aim to gain exploratory estimates of the 

prevalence and overlap of the three conditions in older adults with cancer.  

3.4.7.4 Sampling methods  

For the observational study, several methods of sampling were considered. Random sampling, 

where each participant has the same probability of being selected into the sample (259) could 

have been completed by numbering each participant, using random number tables, or 

stratified sampling, to select participants (259). Stratified sampling; where a population is 

divided into groups, based on demographics, with recruitment of participants equally from 

each group (259), could also have been used. Stratified sampling is often used when hoping to 

sample minority populations, to ensure participants are adequately represented within the 

sample (259). Due to the available resources for this study, stratifying each patient attending 

the Queens Centre of Oncology and Haematology (QCOH) centre would not be possible, given 

the number of patients, and single researcher. 

Consecutive sampling, of approaching all participants who meet the study inclusion criteria 

(259), would be appropriate for use in this study, however, as with stratified sampling, due to 

the time and resource limitations within a PhD thesis, sampling all participants who meet the 

inclusion criteria would not be possible. Convenience sampling, of recruiting easily accessible 

patients, was also an option, however, this approach is liable to introduce bias (259). Although 

this method is comparatively easy, and commonly used, biases, mainly selection bias, where 

the study population differs from the population of interest can occur (259).  This would mean 

that study results may not be generalisable to the wider population (259).  
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For this study, patients who were eligible for inclusion, based upon the study inclusion and 

exclusion criteria, see section 6.6.2, were approached during the recruitment period. This 

approach was chosen with the aim of minimising selection bias, from only recruiting through a 

convenience sampling approach (259), however, not all patients who were eligible were 

approached, due to time and researcher constraints.  

It is important to note that the risk of sampling bias is a known issue in this population, of 

finding patients who are both available and willing to be involved, the risk of ‘healthy 

volunteer bias’ (260), and gatekeeping; whereby more unwell, distressed, and older patients 

are less likely to be approached (261, 262), may all bias the sample.  

To minimise the risks of, and aid identification of biases as discussed above, the characteristics 

of the sample were considered. To assess the representativeness of the sample attained 

during the study, a comparison sample, gained by completing a census of all adult inpatients 

who meet the inclusion criteria, at QCOH, during a five-day period, prior to study 

commencement, was documented. Key demographics of the population, of; age, sex, and 

cancer diagnosis, were documented and compared to the final sample achieved. The use of 

regression analysis, an adequate sample size, and researcher awareness of the above bias risks 

were planned to help control for these biases (260, 261).  

3.4.7.5 Patient outcomes  

In this study, the association between markers of malnutrition, sarcopenia, and cachexia and 

patient outcomes were being investigated. For this, many alternate outcomes could have been 

recorded, however, these were limited by the study design, feasibility, and the purpose of 

their collection. Key patient-centred outcomes, such as health-related quality of life (HRQOL), 

physical function, or body weight changes, could have been recorded (263). As discussed in 

section 6.6.3.1, due to the study design of a planned single contact with participants, this 

meant that any outcomes collected must be consistently recorded in patients’ notes, and not 

require additional patient contact to retrieve. Additionally, consideration of commonly 

recorded outcomes, which were likely to be recorded for all patients, to minimise the risk of 

missing data, further limited the options. As this thesis follows a pragmatic paradigm, a 

pragmatic approach to outcomes were also taken, and considerations were made regarding 

what would realistically be recorded, what was efficient to collect, likely to be reliably 

documented, and what was well-understood as important outcomes to observe (264).  

Outcomes related to patient quality of life, quantity of health, and anti-cancer treatments, are 

relevant to both patients and clinicians (263), and are routinely documented. Due to the target 

study sample size, outcome frequency must also be considered, as uncommon outcomes 

would require larger sample sizes to see significant or clinically worthwhile differences (254). 
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From this, routinely recorded longitudinal outcomes, which are common in this patient 

population were decided upon, including; incidence of mortality, hospitalisation, hospital 

length of stay, anticancer treatment adherence, and anticancer treatment toxicity. Additional 

outcomes of referral to allied healthcare professionals (dietitians, occupational therapists, 

physiotherapists and speech and language therapists), due to their relation to the 

management of malnutrition, sarcopenia, and cachexia, and their clinical implications, were 

also recorded. As mentioned, due to the impact of COVID-19 on these outcomes, although 

they were collected, their use in the thesis was unfortunately limited, see section 6.7. 

 Screening tool choices  

As discussed in the introductory chapter, there are several screening tools available for both 

sarcopenia and cachexia, and a plethora of malnutrition screening tools. For the study, 

participants were screened for all three conditions using a selection of these tools. Their use, 

and selection, are discussed: 

3.4.8.1 Cachexia screening tool 

Three screening tools for cachexia, the CAchexia SCOre (CASCO), Mini CAchexia SCORE 

(MCASCO), and Cachexia Staging Score (CSS) (16, 55), see section 1.2.3, were published before 

the start of the study. For the study, the abridged MCASCO was chosen over the CASCO or CSS.  

The MCASCO was chosen over the original CASCO screening tool due to its reduced number of 

required measures, of 21 questions or measures, compared to 44 in the CASCO (16). Despite 

these reduced numbers, the MCASCO retains the psychometric properties of the CASCO (16). 

One concern with the MCASCO was that it was built on the general definitions for cachexia (22, 

23), rather than the cancer-specific definition by the International Consensus (19). As 

discussed in section 1.2, the use of Evans et al., 2008 definition may have a higher sensitivity 

for detecting cachexia, or may only identify later-stage cachexia (25). The other option for a 

screening tool, the CSS, a tool that only contains seven questions and three biomarkers, also 

requires an assessment by a clinician of the patient’s functional status (55). Five of the seven 

questions in the CSS are the SARC-F screening tool for sarcopenia (109). Due to the issue of 

undesirable overlap between cachexia and sarcopenia, and the aim to distinguish one 

condition from another, I did not want to include sarcopenia screening in the identification of 

cachexia. Once the SARC-F was removed, only single questions regarding appetite and weight 

loss, a measure of performance status, and biomarkers, remain. In looking for markers of 

cachexia, using a tool with minimal other markers, particularly when many remaining markers 

overlap with malnutrition, did not seem logical. 
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Finally, neither the CASCO, MCASCO or CSS had been assessed for use in clinical practice, but 

the requirement by the CSS for a subjective clinician opinion may reduce the wider usability of 

the tool. For these reasons, the MCASCO, which includes multiple variables; inflammation, 

assessment of quality of life, physical performance, muscle mass and weight, and anorexia 

(16), was chosen.  

The CASCO screening tool (54), and therefore the abridged MCASCO (16) tool, was developed 

based upon a published cachexia definition and diagnostic criteria (22), and was therefore 

designed as a diagnostic tool in itself. Therefore, for this thesis, MCASCO screening tool results 

will be used as an indicator of the presence of cachexia.   

Since study commencement, other screening tools, such as the PG-SGA for malnutrition 

screening, have been suggested to detect cachexia (265). However, as with the CSS and 

overlap with sarcopenia, the use of a tool produced to identify malnutrition, used to detect 

cachexia, would further muddy the waters when aiming to distinguish between each 

condition.  

3.4.8.2 Sarcopenia screening tool 

As discussed previously, see section 1.3.5, many screening tools for sarcopenia have been 

produced, including the Short Portable Sarcopenia Measure (SPSM), Ishii formula, Mini 

Sarcopenia Risk Assessment (MSRA) questionnaire, and the SARC-F and its subsequent 

algorithm suggested in the European Working Group of Sarcopenia in Older People 2 

(EWGSOP2) consensus paper (17, 103, 104, 107, 109). When designing the study, the only 

screening tool which had been validated repeatedly, and in more than one population, was the 

SARC-F tool (109). For the other tools, only the construct validity of the SPSM had been 

examined, finding the SPSM was related to knee extensions and fear of falling, but its 

association with clinical outcomes had not been assessed (103). The SPSM was also developed 

in adults aged 49 – 65 at baseline, where the risk of sarcopenia is lower than in older adults 

(18, 72). The Ishii formula (104) and MSRA had both been validated in several small studies, 

however, both are based upon the EWGSOP 2010 criteria, which places less diagnostic 

weighting on muscle strength; a factor which has now been suggested to be a stronger 

diagnostic marker than previously thought (17), meaning the Ishii formula, based on calf 

circumference and hand-grip strength (104) and MSRA on physical and nutritional 

characteristics related to sarcopenia (107), do not correspond with the most recent diagnostic 

criteria. 

The five question SARC-F tool, which has been incorporated into the algorithm in the 

EWGSOP2 2019 guidelines, has been validated in large-scale studies (110, 111), and has been 
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shown to be associated with patient outcomes, including hospitalisation and mortality (112). 

However it must be noted that the tool has a very high specificity, but poor sensitivity, 

resulting in a high false-positive rates (119). To manage this, the SARC-F algorithm, for 

diagnosing and quantifying sarcopenia, chapter one, Figure 1 includes assessments of muscle 

strength and muscle quality or quantity to assess and confirm the presence of sarcopenia (17). 

For this, the SARC-F questionnaire is used to identify potential cases of sarcopenia, rather than 

to diagnose the condition (17).  This combination of measures of muscle quality, quantity, and 

strength, as well as participant’s daily physical function through the use of the SARC-F 

questionnaire, provide a complete sarcopenia assessment (17). 

As with the CASCO and MCASCO screening tools (16, 54), the EWGSOP2 algorithm aims to 

identify and diagnose sarcopenia (17), with the tool built upon the international consensus 

definition of sarcopenia (69), with the variables and thresholds used within the tool currently 

used to diagnose sarcopenia and its severity (70, 71). Therefore, for this thesis, the EWGSOP2 

algorithm will be used as an indicator of the presence of sarcopenia.   

3.4.8.3 Use of Bioelectrical Impedance Analysis 

Both sarcopenia and cachexia screening require measures of muscle quality and quantity (16, 

17), with the SARC-F Algorithm suggesting the use of Computer Tomography (CT), Magnetic 

Resonance Imaging (MRI), Dual Energy X-Ray Absorptiometry (DEXA) or Bioelectrical 

Impedance Analysis (BIA) (17). For this study, BIA will be used. The use of CT within this study 

is not feasible: Although many patients receiving anticancer treatments receive a planning CT 

for treatment, inclusion of the L3 vertebrae, allowing cross-sectional assessment of total 

skeletal muscle area, , varies. Due to time and cost limitations, combined with increased 

radiation delivery and increase participant burden, performing additional CTs for this study is 

not feasible. A recent review (266) comparing analysis of low muscle mass in colorectal cancer 

patients found that use of BIA, compared to the reference method of measure of lumbar 

muscle cross-section by CT, showed similar prognostic values for survival. Additionally, the use 

of BIA in palliative care has been investigated, finding variation in body composition by gender, 

and cancer diagnosis and severity, as expected (267). 

Another benefit in using BIA relates to time demands; per participant, the time required to 

complete an assessment of muscle mass using the BIA is less than 20 seconds, compared to 10 

to 20 minutes for a DEXA, 15 to 30 minutes for a CT and 30 to 40 minutes for an MRI. 

For this study, a portable Tanita BC545N BIA scale, which completes body analysis within 20 

seconds was used, to allow measures of weight and muscle mass. Due to the use of mild 
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electrical currents, participants with pacemakers were excluded for measures using the BIA 

scale.  

The MCASCO calls for comparison of historic against current muscle mass (16). As historic 

measures of muscle mass are not available, and repeat measures are not appropriate in this 

population, see section 6.6.3.1, comparison of current skeletal muscle index against reference 

ranges for older adults were used in place of historic measures, with 2 standard deviations 

below the mean threshold for values of skeletal muscle index for the young reference group 

(268, 269).  

3.4.8.4 Malnutrition screening tool  

To determine which tool would be most appropriate to use to identify malnutrition in older 

adults with cancer, a systematic review of markers of malnutrition, was conducted. As 

discussed in section 1.5.5, although many malnutrition screening tools exist, their content is 

variable, and many questions regarding their validity exist. Due to the results of the systematic 

review, rather than choosing a specific screening tool for malnutrition, questions used in 

malnutrition screening tools were asked. For this, values for all commonly used markers of 

malnutrition were gained, so that diagnostic test evaluations, to determine appropriate 

thresholds and the validity of each marker, in relation to participant outcomes, could be 

assessed.  As all screening questions were asked, any screening tool could be populated with 

the answers to diagnose malnutrition. See section 6.2.2, for malnutrition screening questions. 

For use in results analysis, population of three key malnutrition screening tools was conducted, 

of the 3-MinNs, identified as best meeting the ESPEN criteria for malnutrition (18, 178), the 

PG-SGA as the most commonly used reference standard for malnutrition (141), and for MUST, 

the most commonly used too in clinical practice (138, 158). 

Unlike with the CASCO (54), MCASCO (16), and EWGSOP2 (17) screening tools, malnutrition 

screening tools often aim to identify ‘risk’ of malnutrition, rather than diagnose the condition 

itself. As discussed, the content and validity of these screening tools vary, and further 

investigation is required into the most appropriate screening tool to use to identify 

malnutrition in older adults with cancer. For the purpose of this thesis, the results of 3-MinNs 

screening tool (178), due to its alignment with the ESPEN criteria (18) for malnutrition, will be 

primarily used to identify malnutrition, with the impact of this discussed throughout the thesis.  

3.4.8.5 Anthropometric measures 

Additionally, for this study, anthropometric measures were taken. Each measure, its use, and 

current evidence for use are detailed in Table 13. The overlap of each anthropometric 

measure, for each condition, is noted. As I aimed to explore the overlap between malnutrition, 
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sarcopenia, and cachexia, the commonality of anthropometric measures used to diagnose the 

conditions must be highlighted. Several key anthropometric measures, such as body weight, 

mid-arm circumference and measures of fat-free mass, are used to diagnose malnutrition. 

However, each measure is also used as an indicator of cachexia, sarcopenia, or both (16-18), 

making differentiating between the three conditions in clinical practice more challenging. 
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Table 13: Study anthropometric measures 

 

Anthropometric 
measure 

Condition Measurement(s) taken  Measurement uses Evidence for use 

Body weight 
(kg) loss 
 

Malnutrition 
   

Current body weight in kg 
Previous or usual weight from a 
specified time point (patient 
reported) 

Calculated percentage, or actual, 
body weight loss over a specified 
time period 

Increased risk of morbidity (post-op surgical, 
during oncological treatments; treatment 
toxicity, falls, delayed wound healing, 
functional impairment) and mortality (8, 153, 
156, 161-163, 270) 

Cachexia 
 

Body mass 
index (BMI) 
(kg/m2) 

Malnutrition  Current body weight in kg 
Height in metres 

Weight (kg) / height (m)2 

Estimation of body fat 
Common clinical indicator, validated 
predictive value, noted can be disingenuous 
in obesity, with age, sex, physical activity, 
disease status and physique not considered 
(140, 271) 
 

Mid arm 
circumference 
(cm) 

Malnutrition  
 
 

Mid-point of acromion and 
olecranon process (shoulder to 
elbow) of non-dominant arm. 
Measure around arm.  

Estimation of BMI 
 
Proxy measures of low fat-free 
mass 

Used as a proxy measures of low fat-free 
mass (272), may allow estimation of body 
weight; mainly used in children, some 
evidence in adults (273). Shown to be 
inversely associate with all-cause mortality in 
non-obese (274) 

Sarcopenia 

Handgrip 
strength (kg) 

Malnutrition 
 

Measure of static force 
generated by the hand around a 
dynamometer 

Indicator of muscle strength Possible predictor of nutritional status (275). 
Variability in methods of assessing grip 
strength; consistency required (276, 277). 
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Sarcopenia  
 

Associated with mortality risk in cancer 
patients (278), with lower grip strength 
associated with all-cause mortality and multi-
morbidity in adults (279) 

Fat free mass 
(FFM) 

Malnutrition  
 

Weight, fat mass and fat free 
mass using bioelectrical 
impedance analysis (BIA) 
Height in meters  

Body composition measure 
FFMI = fat – free mass 
                    height2 

Fat-free mass; varies by age, height, sex, and 
disease status. Measure includes all internal 
tissues, bones, and water (280) Cachexia 

 

Sarcopenia  
 

Appendicular 
skeletal muscle 
(ASM) 

Sarcopenia  Sum of muscle mass of all limbs, 
measured using BIA 

Body composition measure of the 
sum of all four limbs 

Reflective of body muscle mass, accounting 
for >75% total skeletal muscle (281). Used to 
estimate muscle quantity, nut may need to 
be adjusted for height, weight or BMI (17) 

Skeletal muscle 
mass 

Sarcopenia Skeletal muscle mass measured 
using BIA 

SMI = ASM / height2 Skeletal muscle mass measured using ASM or 
whole body SMM using BIA recommended 
for use as measure of muscle mass for 
sarcopenia (282) 
 

Chair stand test Sarcopenia  Number of sit to stand 
repetitions over a specified time 
(30 seconds) 

Proxy measure for strength of leg 
muscles  

Measure of muscle strength for sarcopenia 
(17, 283, 284). However, may be influenced 
by physiological and psychological factors, 
including vision, body weight, pain, anxiety 
(285) 

Timed up and 
go test (TUG) 

Sarcopenia Timed rise from chair, 3-metre 
walk, turn, walk back, and sit in 
chair 

Evaluation of physical function  Measure of physical performance for 
sarcopenia (17). Due to simplicity can be 
performed in clinical settings (286). High 
interrater reliability (0.97) (287).   
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 Quantitative data analysis  

As outlined above, a large number of variables were collected for this study, including baseline 

demographics, medical diagnoses, biochemical markers, results of individual components of 

the screening tools, and patient participant outcomes, such overall survival, hospital 

admissions and associated length of stays. Section 6.2.1, describes the data collected. As large 

volumes of quantitative data were to be collected, considerations of the methods for 

managing and analysing data were essential prior to data collection.  

Several options were considered for the management of the data, of both the initial collection, 

and analysis. A data management plan, see Appendix 4, was constructed prior to data 

collection. For face-to-face data collection with patient participants, either electronic or paper 

records for data collection could have been used. Multiple data sources were being used to 

collate data, including: patient report, Hull University Teaching Hospital’s (HUTH) patient 

record system Lorenzo, the oncology information system ARIA, and recordings of study 

anthropometric measures, including BIA readings and hand-grip strength measures. This, 

coupled with the variety of potential settings for data collection, meant it was decided that 

paper forms, which were more portable, convenient, and ensured permanent recording of 

each measure, were used for the initial data collation. These paper records were then 

transcribed punctually onto an electronic database. An electronic database compatible with 

appropriate statistical software was required, therefore Microsoft Excel was chosen.  

The methods of data analysis were originally designed based upon the expected sample size 

estimate of 120 patient participants completing the quantitative measures, with data analysis 

methods discussed in section 6.3.5. The original data analysis plan, and sample size, were 

feasible based upon the first eight to 10 weeks of data collection. However, due to difficulties 

in recruitment caused by the COVID-19 pandemic, and a substantial drop in recruitment rates, 

the methods of data analysis were changed to be appropriate for the sample collected. Section  

6.7 discusses the changes required due to the problems encountered due to the COVID-19 

pandemic, including how the study, including methods of data analysis, were modified.   
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 Qualitative methods  

A defining feature of qualitative research is its ability to focus on ‘lived experience’, and ‘the 

words’ used, over quantitative research which focuses on the ‘numbers’ collected and data to 

be analysed (191). Qualitative research also produces an opportunity to understand data from 

the participant’s perspective, rather than as a clinician or researcher. The impact of these 

differing roles is discussed in section 6.6.6. Although qualitative research allows in-depth 

exploration of a topic with small sample sizes, and can explain complex research in a way not 

possible with quantitative measures (288, 289), several limitations must be considered and 

addressed. Primarily, the risk of bias, or risk of lack of rigor and trustworthiness, and difficulties 

regarding quantification in qualitative research (290). A summary of factors that can introduce 

bias into qualitative research are detailed in Table 14 along with the methods employed for 

their management within this thesis.  

 

Table 14: Sources of bias in qualitative research, and their management 

Source of bias Biases Management of bias 

Sampling Unrepresentative sample, 

challenges recruiting ‘hard to 

reach groups’, volunteer bias 

Acknowledgement of biases in 

sample, structured sampling 

techniques 

Researcher 

influence 

Subconscious influencing of 

results, or data analysis 

Recognising and accounting for 

personal biases. Use of reflexivity. 

Documentation of researchers own 

values and opinions. Maintaining clear 

decision trail in data analysis. 

Engaging with other researchers. Data 

triangulation 

Response bias Hawthorne effect: where 

participants alter their 

behaviour or answers due to 

their involvement in a study 

Appropriate sampling. Considering 

role of the researcher, and participant 

relationship with the researcher 

Researcher 

skills 

Leading to procedural bias Skill development, reflexivity. 

Engaging with other researchers 

(288-290) 

  



96 
 

 Qualitative study design  

Several aspects must be considered when designing a qualitative study. With qualitative work, 

research questions are often broad, and open-ended, allowing for unexpected findings, depth 

of answers, and richness of data (198, 291). However, to process this, aspects including the 

methods of data collection, the ‘lens’ in which to observe the phenomena being studied, and 

the method of analysis must be considered (198, 291).  

3.5.1.1 Qualitative approach 

In qualitative research, the theoretical perspective – the lens through which we observe the 

data – alongside the ontological and epistemological approach used, must be considered. As 

discussed in 3.1 this thesis follows a pragmatic philosophical approach, as well as using a 

mixed-methods study to answer the research questions. Therefore, when conducting the 

qualitative aspects of this study, an approach that melds with these considerations must be 

used.  

There are several approaches by which qualitative data can be observed, these include, but are 

not limited to; using grounded theory, ethnography, inductive description, and 

phenomenology. In deciding which qualitative approach to utilise, two key contributing factors 

must be considered; i) using a lens appropriate for the research’s pragmatic approach, and ii) 

ensuring the most appropriate lens to answer the research questions.  

A pragmatic philosophical approach, with the aim of producing ‘useful knowledge’, grounded 

in reality (195), was chosen, among other reasons, due to the mixed-methods nature of the 

research. A qualitative methodology that fits within this paradigm is essential. Options such as 

inductive descriptive methodologies, which marry with objectivist or positivist epistemologies 

(198), would not have been appropriate due to their requirement for empirical ‘factual’ or 

‘objective’ data (198), which although empirical data are being developed in this study, they 

will not be attained from the qualitative interviews. Similarly, at the opposite end of the 

methodological spectrum, use of critical theory, or postmodernist methodologies, which 

follow a creative, or critical more idealist ontology and epistemology (198), would also not 

have been appropriate to answer the research questions addressing prevalence and clinical 

utility.  

A pragmatic approach can be considered the middle-ground between realist and idealist 

ontologies, therefore using a pragmatic approach allowed some flexibility regarding the 

methodological lens used (198). However, as pragmatism encourages findings that have ‘real-

world’ value, and present findings in accessible, approachable, and actionable terms (193, 195, 
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198), this limits the methodologies down to those such as grounded theory, phenomenology, 

or ethnographic methodologies (198).  

Grounded theory, which focuses on the interpretation of meaning, is useful for generating new 

hypotheses from data (198). As grounded theory is a structured but flexible methodology, it 

would have fit with the mixed-methods study design (198). Grounded theory methodology is 

most required when very little is known about the phenomena, and where an explanatory 

theory is needed (292). However, the use of grounded theory was not appropriate for this 

thesis due to the questions being posed, and with a focus on understanding participant 

opinions and views, other methodologies held more benefit. As grounded approaches, with a 

focus on the development of theories, would not provide the required data on participants’ 

views and thoughts regarding screening (193, 289). 

An ethnographic approach, which aims to develop intimate interpretive understandings of a 

topic (198), would have provided a description of the culture of nutritional screening, and 

provide an understanding of participants involvement in screening. However, ethnography 

would not have provided the depth of knowledge required to refine a screening tool, or gain 

information regarding participants’ views of the process (289), and often follows a more 

abstract, or narrative approach than what is required to answer the posed research questions.  

Therefore, the option of following a phenomenological approach was considered. 

Phenomenology is an appropriate method to use in mixed-methods research due to its focus 

on maintaining a strong and orientated relationship to the phenomena, or the primary 

research aim, which is achieved by maintaining an acute awareness and focus on the aim, in 

the context of the research (293). Also, the research question addressed by the qualitative 

interviews relates to participants’ views and experiences of screening, which, following a 

phenomenological approach, would enable the analysis to be targeted towards these 

questions of ‘what’ and ‘why’, which is more readily asked using a phenomenological 

methodology (294).  

3.5.1.2 Application to thesis 

A phenomenological methodology, investigating participants lived experience, and their 

interpretations, was used when gathering qualitative data. This approach was used during face 

to face or telephone, one-to-one, semi-structured interviews for patient participants. A 

phenomenological approach was chosen over others, such as grounded or ethnographic 

approaches, for several reasons. Primarily, the focus on experience, and the ability to question 

‘what’ a participant’s experience was, and ‘why’ they may have experienced something in that 

way (294), favoured this approach. It is the focus on personal perspectives and interpretations 
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(293, 295), which makes phenomenology most appropriate in answering this thesis’ research 

questions. Understanding participants’ views and experiences will provide important data 

regarding the acceptability of screening, and the feasibility of the study measures. The use of 

phenomenology would also have been essential for the initial assessment of the tools face and 

content validity, particularly clinician and patient participants’ views on the clinical utility of 

the tool, as per the thesis’ original aims.  

 Data collection 

There are several core methods for collecting data in qualitative research, all of which have 

their strengths and their challenges (291). These can be broadly categorised into three 

methods, of; interviews, focus groups, and observations (291), which are discussed:  

Most commonly, interviews with participants are the primary method for collecting data in 

qualitative studies (291). Unlike a standard interview, where data amenable to quantitative 

analysis is generated, qualitative interviews aim to gain rich, in-depth data (198). There are 

several forms of interviewing techniques that may be used, these can be divided by their 

structure, of; i) open, also known as unstructured, ii) semi-structured, or, iii) structured, also 

known as rigidly structured interviews, which border on standard interviews (291).  

Unstructured interviews are often based on a single question, with an open conversation 

around that question (296). This method provides a much more narrative enquiry, useful for 

investigating broad topics, and is more often used in ethnographic research (198). The use of a 

single, or very few, or unplanned questions, allows the participants to express their opinions in 

their own way, and focus upon topics important to them (198, 297). However, the researcher 

can have little control over the topics discussed, and unstructured interviews are generally 

used in long-term fieldwork (297, 298). Semi-structured interviews provide a more focussed 

conversation than an unstructured interview, providing the researcher with more control of 

the topic discussed, whilst inviting open-ended answers (289). Structured interviews provide 

control for the researcher regarding the topics discussed but risk a loss of depth of response by 

participants, with the questions encouraging closed answers if the researcher is not skilled in 

leading qualitative interviews (289, 296).  

To mitigate this, the use of topic guides, with suggested ‘prompts’ to guide the conversation, 

rather than asking closed questions, can be used to encourage a narrative response from the 

participant (198). It is important to consider pilot testing interview guides, to see how effective 

chosen open questions and prompts are in eliciting the required information, without 

influencing the participants’ answers (198). 
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Another method of gaining data for qualitative studies is the use of focus groups; a method by 

which a facilitator ( the researcher), moderates a group discussion to generate research data 

(198, 291). Focus groups are a commonly used method in healthcare, as they can be an 

efficient and flexible method of gaining rich data from multiple participants simultaneously 

(198). Additionally, focus groups can result in a greater level of debate, leading to richer data, 

and allowing the researcher to step back from the conversation (198, 291). Despite these 

positives, without appropriate moderator skills, and considerations for group composition, 

focus groups can be challenging for the researcher to manage, and may result in off-topic 

discussions or dominant participants; resulting in inadequate data and missed participant 

views (198, 291). To mitigate these factors, purposive sampling, encouragement of all 

participants to express their views, and a clear topic guide may help (198, 291). 

Finally, participant observation, of gathering data by observing and/or participating in a groups 

day-to-day activities, can be employed (198). This is particularly useful in health research and 

clinical practice, as it can allow researchers to document ‘what happens’, and allow 

researchers to evaluate processes and procedures ‘in action’ (198). However, observational 

data collection is at risk of observer bias, and this observation can result in a change in the 

actions of those being observed (291). 

3.5.2.1 Recording and transcribing interviews  

Several methods for documenting and collating data produced by qualitative interviews can be 

used, these fall broadly into two categories: written notes, and recordings.  

Recordings, using voice recorders or film, provide the researcher with a precise record of the 

conversation, which can be transcribed into a text copy of the interview (191). The main 

benefit of recording is that it allows the researcher to focus on the conversation, rather than 

dividing their attention between note-taking, listening to, and observing, the participant (191). 

This lets the researcher focus on the nuances of the participants’ answers, to pick up and 

explore relevant points. Voice recording is a common method of recording interviews (198). 

Video-recording interviews can capture non-verbal communication, however, this information 

is time-consuming to categorise and analyse, and requires interpretation by the researcher, 

which may lead to supposition (289). Instead of this, a reflexive study journal with notes made 

after the interview, of key points or non-verbal makers, can be kept. 

Although transcription of the interview can be a time-consuming process, transcription by the 

research allows immersion within, and familiarisation of the interviews, a key process of 

analysis (299). Recordings can be transcribed ‘verbatim’, which involves replication of all verbal 

communication, with the inclusion of filler words, pauses, and emotional utterances (e.g., 
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sighs), to increase the accuracy of the transcription (299). Verbatim transcription is 

recommended when following a phenomenological approach as it facilitates data analysis by 

bringing researchers closer to the data, increasing the validity of the data, and allowing less 

interpretation or misunderstanding of the data (299). Transcription can be thought of as an 

interpretive activity, which opens the process to researcher bias, therefore additional verbal 

communications which provide context will help reduce inaccurate interpretation (299). For 

this study, voice-recording with verbatim transcription was used. 

3.5.2.2 Interview sample size  

There are several considerations to be made when deciding on sample size for qualitative 

interviews. One of the main discussions is regarding if the aim is for data saturation; the point 

at which no new data emerges from further interviews (300, 301), or information power; 

where the more information a sample holds, the smaller the required sample size (301). 

Traditionally, data saturation, relying on a constant-comparative method, whereby interviews 

continue until no new themes emerge from the data, has been the primary method of 

determining sample size (198, 300, 301), with initial estimates of sample size drawn from 

similar prior research (198, 300). However, when to draw this line is often poorly described 

(301), and some argue that ‘no new information’ is a fallacy, as there will always be new 

insights with new data (300, 302). Instead, a focus on ‘information power’ may be more 

helpful; where the sample size is determined more by the level of information held by the 

participants, and its relevance to the study aims (301). For this, several considerations have 

been posed by Malterud et al., (301) which include; i) the scope of the aim of the study, if it is 

narrow (requiring a smaller sample size, or broad, requiring a larger sample size), ii) the sample 

specificity, if participant characteristics and experience relate closely to the study aim or not, 

as the denser the sample specificity, the smaller the required sample size, as there is likely to 

be less variation, and iii) the expected quality of dialogue, in this instance my ability as the 

researcher to speak knowledgeably regarding the interview topics, and my ability to conduct 

qualitative interviews successfully.  

Additionally, the generalisability of the findings must be considered when determining sample 

size, as some argue that a smaller sample size, with limited participant variability, restricts the 

generalisability of the findings (303). Although generalisability of findings is often more 

associated with quantitative data, it is often seen as a limitation in qualitative research (303). 

This more statistical way of viewing qualitative data, of a small sample size equating to 

reduced generalisability, is not appropriate for qualitative research (198, 303). Instead, the 

representational generalisability, or transferability, of the qualitative research; where the 

similarities of the research can be compared looking at the context, rather than the research 
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topic, to determine if findings are transferable, may result in findings being generalisable 

despite a smaller sample size (303).   

3.5.2.3 Application to thesis 

For this thesis, semi-structured, voice-recorded, face-to-face or telephone interviews, were 

used, with data transcribed verbatim, with the sample size to be determined by information 

power, rather than data saturation.   

I chose interviews for several reasons; primarily, the topics being discussed focused on the 

participants’ views, experiences, and opinions of the screening process, and of the three 

conditions being investigated. This data could not have been gained through methods of 

observation as these are topics unlikely to be raised in natural conversation. Interviews also 

provide the most direct route to obtain detailed and rich data (291). Similarly, semi-structured 

interviews were chosen as insights regarding very specific topics were being studied, which 

were unlikely to be discussed without prompts, but a depth of understanding was required 

which would not have been gained with structured interviews.  

In semi-structured interviews, questions asked relate to core elements of interest, directing 

the conversation towards these, but allowing ‘prompts’, or questioning of specific points 

within these key topics (289). To maintain a similar format among all participants’ interviews, a 

topic guide, with key questions and notes for prompts, were used, allowing the interview to be 

guided to stay on point, using a systematic approach, without restricting participant’s answers 

(289).  I chose interviews, rather than observation, as the format of data collection, as insights 

are required regarding very specific topics, which are unlikely to be discussed without 

prompts.  

The interview structure is outlined in section 6.4.3. The interview process includes three 

sections; the introduction, the question themselves, and the debriefing (289).  Due to the 

nature of topics being discussed, which may be of a sensitive nature, or evoke emotions or 

memories regarding the participants cancer journey, an introduction and debriefing are 

essential for ensuring the participants wellbeing. The introduction provides an opportunity to 

check understanding, reaffirm consent, re-discuss confidentiality, highlight the participant’s 

ability to pause or stop the interview, and answer any questions the participant may have 

(289). Similarly, the debrief allows the researcher to close the interview and bring participants 

away from the topics discussed, or refer participants to emotional wellbeing services at the 

hospital, if they have been affected by the interview and require additional support.  

The qualitative interview sample sizes target was based upon information power, and were to 

be flexible, depending on the strength of the dialogue, and available sample specificity (301). 
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As the aim of the interviews, and the topics to be covered, were narrow, and as the sample 

specificity was dense, with all participants invited to interview having completed the measures 

for malnutrition, sarcopenia, and cachexia, this suggested that a smaller sample size would be 

appropriate to meet the criteria for adequate information power (301). Additionally, although I 

have limited experience as a qualitative researcher, with some qualitative interview training, I 

have many years experience as a clinician, working with older adults with cancer, and 

discussing many aspects of patients health, which are covered in the qualitative interviews. 

Therefore the quality of the dialogue should be strong (301), as my knowledge of this area is 

robust. Sample sizes for the qualitative interviews are outlined in 6.4.2, and justified in section 

3.5.2.2. 

3.5.2.4 Qualitative data analysis 

Different methods were considered for the qualitative analysis, with several decisions required 

regarding the research approach (inductive or deductive), research framework, and the 

method of analysis.   

There are various options for qualitative data analysis, including; narrative analysis, thematic 

analysis, and interpretive phenomenological analysis (IPA) (304). A narrative approach, 

whereby the stories participants have told regarding their lived experience are described 

(304), could have been used. However, although gathering data on participant experience is 

crucial for this research question, this approach does not allow for discussion of participants’ 

views, and is more gauged for analysing ‘events’, and how participants discuss these events 

(304), which is not appropriate for this research. Furthermore, narrative analysis ties better 

with a critical theory approach, rather than a pragmatic approach (198) which this thesis 

follows. Both IPA and thematic analysis were considered. IPA, using a phenomenological 

framework, aims to explore participants’ experiences in detail, exploring how participants 

make sense of their world, and understand ‘what it is like’ from the participants point of view 

(305). A second stage of IPA, of the researcher then interpreting how the participant makes 

sense of their world, is also involved (305). Whereas thematic analysis, a foundational method 

of qualitative data analysis, is a flexible method of data analysis that aims to find patterns 

within the data (198, 306). Thematic analysis’ method, of identifying, analysing and reporting 

patterns, or themes, within data, follows a structured formula, but allows flexibility in terms of 

the theoretical position, as it does not require the researcher to follow an inherently realist or 

idealist ontology, and can be utilised along the scale from objectivist to creative 

epistemologies (198, 306).   

From this, thematic analysis was chosen over IPA due to its flexibility (306). Although IPA’s 

approach is phenomenological, the methodology, particularly the focus on the two-step 
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interpretation; of the participants experience, and then the researcher’s interpretation of the 

participants experience, does not match with the research objectives, and may draw focus 

away from the participant’s own experiences and views. Instead, the use of thematic analysis, 

based on descriptive phenomenology was used. Thematic analysis allows the flexibility to 

follow a pragmatic approach to the data, whilst viewing the data from a phenomenological 

perspective (307). Additionally, thematic analysis, in which qualitative data are grouped, 

categorised, summarised, and reconstructed into themes or patterns, complements the mixed-

methods approach (289). Although the limitations in the use of thematic analysis in a 

phenomenological approach have previously been outlined; including its limited focus (308), 

there is a long history of using this combination (309), including in health research (310, 311), 

and a useful framework for when using the two together (thematic analysis of lived 

experience), has been recently outlined (307). The methods for undertaking this are discussed 

in section 6.4.4.  

Thematic analysis supports a pragmatic paradigm due to its structured and organised data 

analysis (312). Undertaking thematic analysis has been compared to producing an ‘audit-trail’ 

of data analysis, providing evidence of decisions made, and the rationale behind these 

decisions (249). Thematic analysis also works well with phenomenology, as it enables a deeper, 

more interpretative exploration of meaning, patterns, and experiences gained from the 

phenomenological approach (249, 289, 293). Finally, due to the flexibility in thematic analysis, 

either an inductive or deductive approach, or a mixture of the two, can be used during data 

analysis (249, 289). For this thesis, as the topics being covered are relatively understudied, an 

inductive methodology is more appropriate. 

3.5.2.5 Feedback loop diagram 

In addition to conducting thematic analysis through a phenomenological lens to explore 

participants’ views and experiences of the screening process, a deeper understanding of the 

role of the three conditions in a patient’s health pathway was also required, to further 

understand their experiences and how any issues could be addressed. A possible 

methodological approach to address this was systems thinking. Systems thinking is described 

as a ‘holistic approach’ to analysis, that investigates the interrelationships of different systems 

through a wider lens, and can be used to inform upon the determinants of health (313, 314).  

Health systems are influenced by many factors, including social systems which influence health 

and wellbeing, clinical healthcare services, and internal and external feedback (314, 315). The 

three conditions being investigated in this thesis, and their causes and consequences, are vast 

and complex (12, 17, 23, 28, 151, 153). Therefore, a method that allows exploration of the 

sequences, relationships, and variables related to malnutrition, sarcopenia, and cachexia, 
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which impact upon a patient’s cancer journey would be beneficial for understanding how 

patients’ experiences develop. 

Causal loop diagrams are a common tool used in systems thinking to produce an illustration 

which maps hypotheses of system structures, through linking variables through causal 

relationships (316, 317), which can be between health services and/or social systems (317, 

318). Although I am not investigating a ‘health system’, or looking at ‘causal’ factors, using this 

form of thinking and the use of loop diagrams may allow illustration of the complex 

relationship and positive and negative feedback loops which influence participants’ views and 

experiences of the three conditions (319).   

Other tools, other than loop diagrams, for systems thinking exist, and include process 

mapping, which includes the use of flow charts, to document the process of sequential actions 

and responses, or innovation management, which includes in-depth interviews with key 

stakeholders to build an understanding of the performance of a system from multiple points of 

view (319). Loop diagrams were chosen over a more linear method for mapping, as, during 

thematic analysis, the complexities, and overlap of themes, the relationships between various 

themes were seen. This meant it was not possible to tell a linear story, and instead, a method 

was required that allowed illustration of positive and negative feedback loops, and the 

interaction of complex relationships (314, 319).  Additionally, this work focused on patient 

experiences, feedback from additional stakeholders e.g., clinicians or commissioners, would 

also be required to conduct innovation management (319). 

Core steps of conducting loop analysis include; i) identifying data sections for the arguments 

and their supporting rationales, ii) identifying the relationships between variables or themes, 

iii) producing simple diagrams to represent each theme and their relationships, and iv) merging 

the simple diagrams into a collective feedback loop diagram (317).  
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 Synthesis of thesis results  

For this thesis, several separate, but related, components have been conducted, with the aim 

of answering the research aim and objectives. Therefore, consideration of how to integrate the 

findings of each of these components, and to do so in a valuable and appropriate, is required. 

Many different methods of critical appraisal frameworks exist (320), and include; Dellinger and 

Leech, 2007 Validation Framework (321), the Pillar Integration Process (PIP) by Johnson et al., 

2019 (322), the Joanna Briggs Institute approach for mixed-method systematic review (323), 

and Critical interpretive Synthesis (CIS) by Dixon-Woods et al., 2006 (324). 

Several of these methods were considered when deciding on the most appropriate approach 

for how to synthesise the data for a quantitative systematic review, mixed-methods systematic 

review, and mixed-methods observational study, to be able to answer this thesis’ research 

question. In particular, the Pillar Integration Process (322), Joanna Briggs Institute approach 

(323), and Critical Interpretive Synthesis (324).  

PIP was initially developed to integrate quantitative and qualitative data, following a subtle 

realist epistemological view (322), and involves four stages of analysis, i) ‘listing’ raw data 

(quantitative e.g., statistical results, qualitative e.g. code), ii) ‘matching’ the quantitative data 

to the qualitative data, iii) ‘checking’ data for quality purposes and filling any gaps if possible, 

and iv) ‘pillar building’ of comparing and contrasting findings to develop a meaningful 

narrative.  

The Joanna Briggs Institute method for mixed-method systematic review integration involves a 

‘convergent segregated approach’, of conducting separate qualitative and quantitative data 

syntheses, followed by integration of both findings, with this method aimed to focus on 

reviews addressing questions of meaningfulness and/or experiences in qualitative research, 

and effectiveness in quantitative data (323). Although aimed at systematic reviews, this 

method could be modified to include primary data. 

Finally, Critical Interpretive Synthesis (324), also originally designed as a method for systematic 

review analysis, aims to encourage a critique of the literature, including ‘taken for granted’ 

assumptions and concepts (325). CIS was developed for when theorisation of the evidence is 

required (326), and can be used to synthesise both quantitative and qualitative research 

simultaneously (327), and is orientated towards theory generation, whilst allowing a more 

flexible approach and methodology, compared to other more rigid methods (326), such as PIP 

(322). However, due to this flexibility, there is a risk of ambiguity, opening up potential 

researcher biases (326). Therefore a transparent and explicit process, which is clearly 

documented, must be conducted (326). CIS involves a two-stage process, of i) assembling 
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‘synthetic constructs’, of producing a reduced account of the context of all studies i.e., 

‘summing up’, and ii) creating a ‘synthesising argument’ in a framework that represents each 

of the constructs and details the relationships between them (328). This more flexible, two-

stage approach was chosen, over the multi-stage and more rigid PIP method, and a modified 

version of the CIS was used to synthesise the evidence from the systematic reviews and 

observational study to address the thesis’ research aim and objectives.  

For this thesis, the CIS methodology was modified though the inclusion of additional study 

designs within the synthesis. The process, of first assembling synthetic constructs, was 

completed for each aspect of the mixed-methods study, and for systematic reviews, with the 

second step, of synthesising the relationship between each construct derived from each study 

aspect (328), subsequently completed.  

This allowed a flexible approach to synthesising the evidence from multiple study designs. To 

minimise the risk of ambiguity, key findings and constructs were tabulated, providing clear 

evidence of the stepwise progression of the synthesis.      
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 Study limitations 

For this thesis, certain limitations have been set. These have been further impacted by the 

COVID-19 pandemic, resulting in additional limitations and alterations to the planned thesis. 

These issues are highlighted throughout the thesis. The section below summarises the key 

study limitations, with further strengths and limitations of the thesis presented in section 10.6 

of the discussion chapter. 

Due to time and resource constraints, this study has only been conducted in a single hospital 

site in the North East of England. Because of this, the ability to generalise these results to 

other population demographics is limited, but given the exploratory nature of the study, this 

was not the aim. Similarly, the limitation to the four most common cancer diagnoses, plus 

head and neck and upper gastrointestinal cancers, will limit the generalisability of the results, 

see section 3.2.1. 

Other possible methods to measure lean body mass, in place of BIA, which could have been 

used include CT, MRI or DEXA. Due to practicalities, of financial cost of conducting these tests, 

clinical resources of the machines and feasibility, and ethics of conducting additional tests 

within this patient group, the use of a portable BIA machine, at a significantly lower cost, and 

time requirement was used, see section 3.4.8.3.  

One key limitation, which shall be discussed throughout the thesis, has been the impact of the 

COVID-19 pandemic on the research undertaken. The mixed-methods study was designed and 

implemented before the start of the COVID-19 pandemic, and although barriers to achieving 

the studies goals, including potential recruitment challenges, were considered; with 

recruitment targets and timeframes modified for if recruitment rates were lower than 

expected, the complications caused by the pandemic far outweighed anything I could have 

foreseen. As highlighted below, realistic timeframes within the PhD timescale placed an initial 

restriction on study recruitment, however, due to delays and having to close and reopen the 

mixed=methods study three times during the course of the pandemic, original plans and study 

goals were no longer attainable. Section 6.7 discusses the changes to the study design to 

mitigate the effect of the COVID-19 pandemic on the thesis.   

A main limitation of this thesis relates to time restrictions. To complete the thesis within three 

years, limitations on study size, length of follow-up, and the scope of the thesis were imposed. 

Realistic timeframes for data collection, combined with pragmatic recruitment rates, were key 

variables in defining the study type, and in deciding on the methods of data collection and data 

analysis used. To allow completion in three years, quantitative and qualitative data collection 

were designed to run successively, totalling 11 months, with ongoing computer-based data 
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collection for 12 months after the last patient had completed study measures. Due to the 

fragmentation of the timeline caused by the COVID-19 pandemic (see section 6.1.2), this 

became unfeasible.  

Considering the participant inclusion and exclusion criteria, population demographics, and 

expected recruitment rates, gathering adequate data for a quantitative-only study, if 

psychometric analysis of data, including factor analysis were to be conducted, a sample size in 

the hundreds would have been required. Due to time constraints, and an initial expected 

recruitment rate of three to five participants per week, this was not feasible. Therefore, a 

smaller sample size, of 90 to 120 participants, placed limitations on the methods of data 

analysis used. This also further justified the requirement for a qualitative study aspect to 

complement this study, and provide data triangulation for if statistically significant results may 

not be produced due to the sample size. The use of qualitative data alongside the quantitative 

data results would also help determine the clinical significance of a result.  

As the focus of the qualitative interviews was regarding participant views and experiences of 

screening, it meant that the interviews concentrated specifically on information that would 

contribute to the development of the single screening tool. As an iterative process was used 

for the topic guide and scope of the qualitative interviews, there was the opportunity to 

explore other aspects of participant views and experiences of the conditions, away from 

screening.  

Similarly, the scope of the original research aim, and questions, were limited to focus on 

clinical utility, rather than statistical validity. Assessments of the single screening tools 

construct validity and predictive ability would have required a larger sample. Unfortunately, 

this was not possible within the timeframe of this thesis. Instead, initial assessment of the 

tools face and content validity was planned and was to be used to shape and refine the tool. 

However, again due to delays caused by the pandemic, this stage of the study was not 

completed.  

Reflexivity, critical reflection of my role and self, is essential in health research (198). My 

positionality, as a researcher and as a dietitian is discussed in section 6.6.6. Is it essential to 

acknowledge the effect that my personal values and views, as well as professional background 

can have on my research, including when recruiting participants, administering screening tools, 

and undertaking qualitative interviews. When completing all aspects of the study, I was careful 

to remain neutral; using interview topic guides and screening tool proformas to minimise the 

impact of my clinical and personal views on questions asked. This included using open-ended 

questions in qualitative interviews, and use of advanced communications skills, learned 
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through years of clinical work and additional communication training courses, to explore 

patients’ perceptions in an objective manner. Ideally, completion of data collection by other 

researchers, to further minimise risk of bias, would have been conducted, however, due to 

resource and time constraints, this was not achieved.  Therefore, inclusion of other health care 

professionals and researchers in data analysis, including researchers from other disciplines, for 

example when developing qualitative themes, help reduce risk of bias.  

 Summary  

This chapter has discussed the methodology used in this thesis, including the philosophical 

approach, mixed-methodology, and the rationale behind the methods chosen. In the next 

chapter, the first of the two systematic reviews will be presented. 
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 Relationship between markers of malnutrition and 

clinical outcomes in older adults with cancer: systematic 

review, narrative synthesis, and meta-analysis 

 Chapter introduction 

This chapter presents the text of an article published in the European Journal of Clinical 

Nutrition in May 2020.  The text used for this chapter is identical to that in the published 

article, except for reference numbers, table numbers and figure numbers. References have 

been included in the main reference section rather than at the end of this chapter. 

Additionally, online supplementary material is presented in the thesis appendices, with 

subsequent references to these changes in the text.  

 Author contributions 

The idea for this research was conceived by myself, with aid from my supervisor Miriam 

Johnson. I conducted the search with specialist advice from Sarah Greenley. I performed data 

extraction, with 25% of data checked by PhD student Gordon McKenzie. I performed the data 

analysis. Lewis Paton provided specialist advice regarding the analysis. I wrote the manuscript. 
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 Abstract 

Malnutrition predicts poorer clinical outcomes for people with cancer. Older adults with 

cancer are a complex, growing population at high risk of weight-losing conditions. A number of 

malnutrition screening tools exist, however, the best screening tool for this group is unknown. 

The aim was to systematically review the published evidence regarding markers and measures 

of nutritional status in older adults with cancer (age ≥70).  

A systematic search was performed in Ovid Medline, EMBASE, Web of Science, CINAHL, British 

Nursing Database and Cochrane CENTRAL; search terms related to malnutrition, cancer, older 

adults. Titles, abstracts, and papers were screened and quality-appraised. Data evaluating 

ability of markers of nutritional status to predict patient outcomes were subjected to meta-

analysis or narrative synthesis.  

Forty-two studies, describing 15 markers were included. Meta-analysis found decreased food 

intake was associated with mortality (OR 2.15 [2.03–4.20] p=<0.00001) in univariate analysis. 

Prognostic Nutritional Index (PNI) was associated with overall survival (HR 1.89 [1.03–3.48] 

p=0.04). PNI markers (albumin, total lymphocyte count) could be seen as markers of 

inflammation rather than nutrition. There is a suggested relationship between very low body 

mass index (BMI) (<18kg/m2) and clinical outcomes.  

No tool was identified as appropriate to screen for malnutrition, as distinct from inflammatory 

causes of weight-loss. Risk of cancer-cachexia and sarcopenia in older adults with cancer limits 

the tools analysed. Measures of food intake predicted mortality and should be included in 

clinical enquiry. A screening tool that distinguishes between malnutrition, cachexia, and 

sarcopenia in older adults with cancer is needed. 

 Abbreviations 

Alb (Albumin), BAPEN (British Association for Parenteral and Enteral Nutrition), BMI (Body 

Mass Index), CASP (Critical Appraisal Skills Program), CC (Calf Circumference), CONUT 

(Controlling Nutritional Status), CRP (C-reactive Protein), ESPEN (European Society for Clinical 

Nutrition and Metabolism), GNRI (Geriatric Nutritional Risk Index), Hb (Haemoglobin), MAC 

(Mid-Arm Circumference), MUST (Malnutrition Universal Screening Tool), NSCLC (Non-Small 

Cell Lung Cancer), NRI (Nutrition Risk Index), OS (Overall Survival), POD (Post Operative 

Delirium), PNI (Prognostic Nutritional Index), SNAQ (Short Nutritional Assessment 

Questionnaire) 3-MinNS (3 Minute Nutrition Screening) 
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 Introduction 

Older adults with cancer are a growing population who require complex, multi-layered care to 

achieve the best possible clinical outcomes from anticancer treatment (329). One important, 

but often overlooked, aspect of this is nutritional care, which has been consistently shown to 

be one of the most predictive and treatable components of comprehensive oncogeriatric 

assessment (330). 

Malnutrition is caused by a lack of intake or uptake of nutrition (133, 136), and risk screening is 

recommended  (136) for all inpatients on admission and outpatients at their first appointment 

(14).  A number of malnutrition screening tools exist (18, 331), although the most appropriate 

tool for identifying malnutrition in older adults with cancer is unknown. The varying diagnostic 

criteria for malnutrition between screening tools is reflected in the varying prevalence 

estimates; for example, the prevalence of malnutrition in older adults with gastrointestinal 

cancer varies between 20-52%, depending on the screening tool (15). 

Malnutrition screening tools have often been validated against the Subjective Global 

Assessment (SGA) (332). The SGA was initially validated for use in end-stage renal disease 

(143), but has recently been shown to be less reliable than other nutritional screening tools to 

predict clinical outcomes in certain populations  (333), such as the NRS-2002 screening tool 

which possesses higher specificity and positive predictive value for post-operative 

complications (334), and mortality (335) in hospitalised patients. 

As well as varying markers, the marker thresholds used to determine nutritional risk differ 

between tools. For example, with regard to weight loss, the British Association for Parenteral 

and Enteral Nutrition (BAPEN) screening tool uses any unintentional weight loss (336); the 

Short Nutritional Assessment Questionnaire (SNAQ) uses >3kg in 1 month or >6kg in 6 months 

(337); the 3 Minute Nutrition Screening (3-MinNS) uses >7kg in an unspecified time frame 

(178); and the European Society for Clinical Nutrition and Metabolism  (ESPEN) screening tool 

uses >10% in an unspecified time frame (142). Older adults with cancer exhibit further 

complexity given their higher risk of other weight-losing conditions, including sarcopenia and 

cachexia due to cancer or other co-morbidities. Cachexia, sarcopenia, and malnutrition have 

similar clinical presentations and diagnostic criteria (17, 19). However, malnutrition has a 

specific focus on the ‘intake and utilisation’ of nutrition, therefore a screening tool that can 

also identify problems with oral intake is required. 

To establish which screening tool is most appropriate to identify malnutrition in older adults 

with cancer, markers of malnutrition and their thresholds must be investigated in relation to 

their ability to predict poorer clinical outcomes.  
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The objective of this systematic review is to identify, synthesise, and critically appraise the 

published evidence about markers of nutritional status in the older cancer patient. The 

findings will inform the most appropriate nutritional screening tool to use in this population.  

 Methods 

The study protocol was registered with PROSPERO (221), and the review is reported in 

accordance with the Preferred Reporting Items for Systematic Review and Meta-Analyses 

(PRISMA) guidelines (338).  

 Literature search  

Searches were performed by AB and SG between the 6th and 8th December 2018, from 

database inception to search date in; Ovid MEDLINE (Ovid MEDLINE) and Epub Ahead of 

Print, In-Process & Other Non-Indexed Citations and Daily 1946 to December 5th 2018), 

EMBASE via OVID 1980 to 2018 Week 49, Web of Science Core Collection 1970 to search date, 

CINAHL Complete (Cumulative index to Nursing and Allied Health Literature) via EBSCO 1937 to 

search date, British Nursing Database via ProQuest 1994 to search date, and The Cochrane 

Database of Systematic Reviews and Cochrane Register of Controlled Trials (CENTRAL). No 

limits on publication date or language were applied. 

An initial search combining keywords related to malnutrition, cancer, and older adults, using 

MeSH and text terms was conducted. On review of the findings, an additional supplementary 

search was conducted to include text terms for individual screening tools that were previously 

identified. See Appendix 5 for the final MEDLINE search strategy. Forward and backward 

citation searching of all included studies, and relevant systematic reviews (8, 339, 340), was 

completed: we examined the reference lists of included studies and identified articles citing 

included studies in Web of Science. 

 Inclusion and exclusion criteria  

Eligible studies had participants aged 70 years or older with any cancer diagnosis. Studies 

investigating markers of nutritional status, used in nutritional screening tools or objective 

nutritional indexes (18, 331), against any patient related outcome were included. All 

observational studies were included, and randomised control trials (RCTs) were included if 

study interventions were not nutrition related (e.g. nutritional interventions). Editorials, case 

studies, case reports and conference abstracts without subsequent full text publication were 

excluded along with review articles. Nutritional markers used in screening tools such as disease 

state and functional performance were excluded as all participants had cancer diagnoses. The 

relationship between functional performance and patient outcomes is an established 

individual risk factor for poor patient outcomes (341). 
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 Study selection  

All titles and abstracts retrieved by electronic searching were downloaded to an Endnote X8 

library and duplicates were removed according to a published protocol (342). The remaining 

records were uploaded to the online citation-screening tool Abstrackr (343). Studies were 

initially dual screened independently (by AB and SG) on the basis of title and abstract against 

the eligibility criteria. Where one or more of the investigators were uncertain whether the 

article met the inclusion criteria, the abstract was included and the full-text article was 

included for review. All potentially relevant studies were retrieved and full-texts were 

reviewed by AB and SG, with any unresolved disagreements resolved by consensus or 

adjudication by a third reviewer (MJ).  

Data were extracted by AB, using a custom data extraction form (221). Data extraction was 

piloted, reviewed and modified before a final extraction from the main papers of the included 

studies, with use of supplementary materials as necessary.  

 Risk of bias; quality appraisal  

Each study was evaluated using the Critical Appraisal Skills Program (CASP) checklist (237)  

items 1 to 10. The cohort study checklist was used for all study designs. All included papers 

were evaluated by AB with a random 25% independently reviewed by GM. See Figure 4 for 

quality assessment of studies. 

 Analysis  

A narrative summary with descriptions and comparisons was completed. Meta-analyses were 

conducted with sufficient study data (n = ≥3 studies) with homogeneity of proxy marker 

thresholds and patient outcomes. Review Manager 5.3 (344) was used to conduct meta-

analyses. The I2 statistic was used to assess heterogeneity, with a random-effects model 

chosen if significant heterogeneity was indicated (345). Results were considered significant if 

confidence intervals did not include the null value, with corresponding significance values of 

p<0.05. 
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Figure 4: quality assessment of studies  

STUDY NO. /     
QUESTION NO.  

1 2 3 4 5A 5B 6A 6B 7 8 9 10 
 

COMMENTS 

AALDRICKS 2013 ● ● x ● x ● ● ● ● ● ● ● 8.5 risk of selection bias  

ALDRICKS 2015 ● ● ● ● ● ● ● x ● ● ● ● 9.5  

AALDRICKS 2016 ● x x ● ● ● x ● ● x ● ● 6.5 missing data, univariate analysis ignored  

APARICO 2013 ● x x ● x ● x ● ● ● ● ● 7 missing data, recruitment  

BAITAR, 2018  ● x x ● ● ● x ● ● ● ● ● 7.5 recruitment, risk of bias 

BOURDEL-
MACHASSON, 2016 

● x x x ● ● x ● ● ● x ● 5.5 recruitment, risk of bias, loss to follow-up n=33 

CHAFOUR-ANDRE, 
2011 

● ● ● ● x x x ● x ● x ● 6.5 risk of confounding 

EXTERMANN, 2012 ● ● x x x ● x ● ● x ● ● 6 risk of bias, lack of results presented 

FALANDRY, 2013 ● x x ● x x x ● x x ● ● 4.5 recruitment, risk of bias, missing data, data presentation 

FIORELLI, 2014 ● x x x ● ● ● ● x x x x 3 recruitment, risk of bias, errors in data, data presentation 

GIRRE, 2008 ● ● x x x x x ● x x x ● 3.5 risk of bias, risk of confounding, missing data, data 
presentation 

HARIMOTO, 2016 ● ● x x x ● x ● ● ● x ● 6 risk of bias 

HOPPE, 2013 ● x ● ● x ● x x ● x ● ● 6.5 recruitment, missing data, inappropriate follow up time 

HSU, 2015 x x ● x x x ● ● x x x x 2 unclear aim, risk of biases, risk of confounding, data 
presentation, inappropriate conclusions 

KAIBORI, 2016  ● ● ● x ● ● x ● ● ● x ● 7.5 risk of selection bias  

KANESVARAN, 
2011 

● ● ● ● ● ● ● ● ● ● x ● 9 risk of bias 

KIM, 2013 ● ● x ● x ● x ● ● ● ● ● 8 missing data 

KIM, 2018 ● x x ● x ● ● ● ● ● ● ● 7.5 risk of bias 

KUSHIYAMA, 2018 ● ● ● ● ● ● ● ● ● ● ● ● 9 unknown follow-up or missing data 

LAI, 2016 ● x x x x ● x ● ● ● ● ● 5.5 recruitment, risk of bias 
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LU, 2017 ● ● ● ● ● ● x ● ● ● ● ● 9.5  

MARENCO, 2008 ● x ● x ● ● x ● ● ● x ● 6.5 selection bias 

MIKAMI, 2018  ● x x ● x ● ● ● ● x x ● 5.5 recruitment, risk of bias, data presentation 

MOSK, 2018 ● ● ● ● ● ● x ● ● ● ● ● 9.5  

NEUMAN, 2013 ● ● x ● ● ● x ● ● ● x ● 7.5 risk of bias in data collection 

RAJASKARAN, 2016 ● ● ● ● x ● x x ● ● x ● 7.5 risk of confounding 

SAKURAI, 2016 ● x ● ● ● ● ● ● ● ● ● ● 9 recruitment 

SAKURAI, 2019 ● ● x ● ● ● x ● ● ● x ● 7.5 missing data, risk of bias 

SEKIGUCHI, 2017 ● ● x ● x ● ● ● ● x x ● 6.5 risk of bias, data presentation, confounding 

SHOJI, 2018 ● ● ● ● x ● ● x ● x ● ● 8 confounding, risk of bias 

STANGL-
KREMSER,2019 

● ● x ● x x x x x x x x 3 risk of bias, confounding, data presentation, missing data, 
inappropriate conclusion 

TAKAMAI, 2015 ● x x x ● ● ● ● ● x x x 4 recruitment, risk of bias, data presentation 

TEI, 2010 ● x x ● ● ● ● ● ● ● x ● 7 recruitment, risk of bias 

TEI, 2016 ● ● x ● ● ● ● ● ● ● x ● 8 risk of bias, selection bias 

TOMINGA, 2016 ● ● x x x x ● ● x x x x 3 risk of bias, confounding, data presentation, missing 
information 

TOYA, 2018 ● ● x ● ● ● ● ● ● ● x ● 8 risk of bias 

UENO, 2017 ● x x ● ● ● x ● ● ● x ● 6.5 risk of bias, missing data  

WATANABE, 2012 ● ● x ● ● ● ● ● ● ● ● ● 9 risk of bias in data collection 

WATANABE, 2018 ● ● ● ● ● ● ● ● ● ● x ● 9 excluded missing data 

YOSHIMATSU, 
20116 

● x x x x x ● ● x x x x 2 recruitment, risk of bias, confounding, data presentation, 
selection bias 

ZAUDERER, 2012 ● x x x x x ● x x x x x 1.5 risk of bias, confounding, data presentation 

ZHOU, 2018 ● ● x ● ● ● ● ● ● ● x ● 8 risk of bias, missing data  
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 Results 

The search returned 5,997 unique articles after deduplication. Following screenings of titles 

and abstracts, n=703 full-text articles were assessed for eligibility, due to the need to examine 

demographic tables for age. From this, 42 studies, representing 21,032 participants, published 

between 2008 and 2019 were eligible for inclusion. (See Figure 5, PRISMA flow chart).  

Table 15 provides a summary description of the included studies. There were 14 prospective 

(346-359), 24 retrospective cohort studies (360-383), 2 cross-sectional studies (384, 385) and 2 

RCTs (386, 387). Sample sizes ranged from 24 (354) to 12,979 (367). Studies were globally 

represented; 24 studies from Asia (355-358, 361-363, 365, 368-371, 373-381, 383, 385), 14 

from Europe (346-351, 353, 359, 360, 366, 372, 384, 386, 387), and five from North America 

(352, 354, 364, 367, 382).  

Participants (46% men) with a number of cancer primary sites were represented. Twenty nine 

studies investigated single cancer primary sites: 10 gastric (358, 363, 365, 368-370, 373, 377-

379), eight colorectal (364, 366, 367, 374-376, 381, 386), five non-small cell lung (NSCLC) (360, 

362, 371, 380, 382), two hepatic (355, 361), and one each of breast, bladder, oesophageal and 

ovarian (346, 372, 383, 387) cancers. The remaining 13 studies investigated mixed cancer 

diagnoses (347-354, 356, 357, 359, 384, 385). All studies were based in secondary and tertiary 

healthcare settings; outpatient clinics; chemotherapy or radiotherapy treatments; or 

inpatients. 
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Figure 5: PRISMA 2009 flow diagram  
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Table 15: Characteristics of included studies  

Prospective 
Cohort Studies 

Age, 
years 

Sample 
Size, 
Gender  

Cancer Diagnoses 
and Treatment  

Malnutrition Proxy 
Marker(s) and units 

Patient Outcome(s) Follow up  Study results [95% CI] Quality Score 
 

Aaldricks, 2013 
The 
Netherlands 
(346) 

≥70 YO 
Mean 
76 ± 
4.8 
Range 
70 – 88 

n=55 
F=53 
M=2 

Advanced breast 
cancer. 
Chemotherapy. 

Alb (</≥ 35g/l) 
Hb (</≥7.5mmol/l) 
  

Overall mortality Median 16 ± 
13.7 months 

No association between 
proxy markers and 
outcomes. 

8.5 / 10 
Risk of 
selection 
bias. ≥4 Vs <4 cycles of 

chemotherapy 
Median 11 
months 
Range 0 – 57. 

Aaldricks, 2015 
The 
Netherlands 
(347) 

≥70 YO 
Mean 
77 
 
 

n=44 
F=25 
M=19 

Non-Hodgkin’s 
Lymphoma; 
diffuse large-β cell 
lymphoma and 
follicular 
lymphoma grade 
III.  
R-CHOP 
treatment.  

Alb (</≥35g/l). 
Hb (6.8mmol/l). 
 

Completion of 
chemotherapy.  
Mortality. 

Median 46 
months  
(0 – 101). 

Hb associated with early 
treatment withdrawal: 
multivariate OR 5.41 [0.99 
– 29.8] p=0.05 and 
mortality: HR 4.90 [1.76 – 
13.7], p=0.0002.  

 
9.5 / 10 

Aaldricks, 2016 
The 
Netherlands 
(348) 

≥70 YO 
Median 
75 
Range 
70 – 92 

n=494 
F=248  
M=246 

Various cancer 
diagnoses.  
Chemotherapy. 

Declining food intake 3/12 
(severe or moderate 
decrease / no decrease). 
Weight loss 3/12. 

Feasibility of 
Chemotherapy 
≥4 Vs <4 cycles 

Median 17 
months 
Range 1 – 
101. 

Declining food intake OR 
2.00 [1.34 – 3.00], weight 
loss 3/12 OR 1.88 [1.26 – 
2.80] associated with 
feasibility of 
chemotherapy in 
univariate analysis.  

7.0 / 10 
Missing data, 
unclear 
recruitment. 
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Declining food intake 3/12 
Reduced fluid intake 
(≤3 / 3-5 / ≥5 cups per 
day). 
Unintentional weight loss 
(3kg in 1/12 or 6kg in 
2/12). 

Overall mortality Declining food intake, fluid 
intake ≤5 cups/day OR 1.76 
[1.23 – 2.52] and weight 
loss 6/12 OR 1.38 [1.13 – 
1.69] associated with 
mortality in univariate 
analysis.  

Baitar, 2018 
Belgium (349) 
 

≥70 YO 
Median 
77 
Range 
70 – 95  

n=328 
F=194 
M=134 

Breast (38.4%, 
Colorectal 35.4%, 
Lung 15.5%, 
Prostate 6.4%, 
Ovarian 4.3%). 
63.7% new 
diagnosis, 36.3% 
progression or 
recurrence.  
Surgery, 
chemotherapy, 
radiotherapy 
hormonal therapy. 

Hb (</≥11.8 / 12g/dl)* 
Alb </≥ 35 / 37g/l)* 
CRP </>5 / ≥5mg/l* 
Markers also analysed as 
continuous variables 

Overall survival  Median 60.3 
months 
[95% CI: 58.6 
– 62.6]. 

Hb, CRP and Alb associated 
with outcome as 
dichotomous variables: 
Hb HR 1.51 [1.16 – 1.96]. 
Alb HR 2.91 [1.44 – 2.52]. 
CRP: HR 1.82 [1.37-2.43]. 
CRP associated with 
outcome as continuous 
variable: HR 1.08 [1.06 – 
1.11]. 

7.5 / 10  
Unclear 
recruitment 
method. 

Bourdel-
Marchasson, 
2016 
France (350) 

≥70 YO 
 

n=606 
F=287 
M=319 

Lung, Colon, 
Stomach, 
Pancreas, Ovary, 
Bladder, CUPSs, 
Biliary duct, 
Breast. Life 
expectancy ≥12 
weeks. 
First line 
chemotherapy.   

% Weight loss (none / 
<5%, 5 – 10%, >10%, 
missing). 
Decreased food intake 
3/12 (severe / moderate / 
no decrease). 
Actual weight loss 3/12 
(>3kg, 1 – 3kg / unknown 
/ none).  
BMI (<19 / >19 – <21 / 
>21 – <23 / >23kg/m2) 

1 year mortality 12 months. In univariate analysis; 
reduced food intake 3.12, 
weight loss >3kg or 
unknown weight loss, BMI 
<23, number of full meals 
per day, <2 servings fruit 
and vegetables/day, self-
fed with some difficulty, 
self-view of nutritional 
status, mid-arm 
circumference <21cm, calf 

5.5 / 10 
n=33 lost to 
follow-up, 
unclear 
recruitment 
method, risk 
of bias in 
data 
collection. 
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Daily full meals (1 / 2 / 3 
meals). 
Protein-rich foods (low / 
intermediate / high). 
Fruit & vegetable intake 
(<2 / ≥2 servings/day). 
Fluid intake (<3 / 3 – 5 / 
>5 cups/day).  
Self-view of nutritional 
status (malnourished / 
uncertain / no problem).  
Mode of feeding 
(assistance / self-fed with 
difficulty / no problem).  
MAC (<21 / <21 – <22 / 
>22cm). 
Calf circumference (<31 / 
>31cm). 

circumference <31cm 
associated with outcome. 

Chaufour-
André, 2011 
France (351) 

≥70 YO 
 

n=71 
F=33 
M=38 

Digestive, Upper 
aero- digestive, 
Gynaecological, 
Lung, Sarcomas, 
Other. Surgery for 
neoplastic 
pathology. 

NRI </> 97.5. 
Unintentional weight loss. 

Major complications. 
Infectious 
complications.  
Post-operative 
confusion.  

1 month post-
discharge.   

Univariate analysis; NRI 
associated with post-
operative complications: 
OR 0.79 [0.66-0.95]. No 
risk factors for 
postoperative 
complications could be 
identified.  

6.5 / 10 
Confounding 
not 
accounted 
for, risk of 
bias in 
recruitment. 

Extermann, 
2012 
USA (352) 

≥70 YO 
Median 
75.5 
Range 
70 – 92 

n=518 
F=261 
M=257 

Lung, Breast, Non-
Hodgkin’s 
Lymphoma, 
Colorectal, 
Bladder, other.  
Chemotherapy.  

BMI >25kg/m2. 
Hb (g/dl). 
Alb (g/dl).  
 

Chemotherapy 
toxicity; grade 4 
haematological or 
grade 3/4 non-
haematological. 

6 months.  No association between 
proxy markers and 
outcome. 

6.0 / 10 
 
Risk of bias 
recording 
proxy 
markers and 
outcomes. 



122 
 

Hoppe, 2013 
France (353) 

≥70 YO 
Median 
77.4 
Range 
70 – 93  

n=299 
F=122 
M=177 

Colon, Pancreatic, 
Stomach, Ovarian, 
Bladder, Prostate, 
Lung, Non-
Hodgkin’s 
lymphoma, CUPs.  
First-line 
chemotherapy. 

Weight loss (</≥ 10%). 
BMI (<19 / 19 – 23 / 
≥23kg/m2). 
Alb (</≥ 35g/l). 
CRP (</≥ 5mg/l).  
 

Functional decline 
(ADL score). 

After first 
cycle of 
chemotherapy 

Weight loss associated 
with functional decline in 
univariate analysis OR 1.86 
[no CIs] p=0.05. No 
multivariate analysis given.  

6.5 / 10 
Risk of bias in 
recruitment, 
inappropriate 
follow up 
time. 

Hsu, 2015 
Canada (354) 

≥70 YO 
Median 
74.5 
Range 
70 – 84 

n=24 
F=7 
M=17 

Colorectal or 
Thoracic cancer. 
Chemotherapy. 

Hand-grip strength 
(bottom 20th percentile) 

Chemotherapy 
toxicity (grade 3 – 5).  
Dose reduction or 
delay due to 
chemotherapy 
toxicity. 
Discontinuation of 
chemotherapy due to 
toxicity.  
Hospitalization or ED 
visit due to 
chemotherapy. 

12 months.  p-values only, no 
association between proxy 
marker and outcomes. 

2.0 / 10 
Risk of 
confounding, 
unclear 
recruitment, 
inappropriate 
conclusions.  

Kaibori, 2016 
Japan (355) 

≥70 YO 
Median 
77 
Mean 
78.2 ± 
4.8 
Range 
70 – 89  

n=71 
F=19 
M=52 

Hepatocellular 
carcinoma.  
Hepatic resection.  

BMI (</≥ 22kg/m2). 
Alb (</≥4g/dl). 

Post-operative 
complications 
(Clavien-Dindo grade 
2 – 4b) 

Length of 
hospital stay: 
13 days (6-
189).  

Alb associated with 
outcome in univariate 
analysis OR 3.66 [1.14 – 
1.76], p=0.00292.  

7.5 / 10 
Risk of 
selection bias 
in 
recruitment 
and inclusion 
criteria.  

Kanesvaran, 
2011 
Singapore 
(356) 

≥70 YO 
Median 
77 
Range 
70 – 94  

n=249 
F=96 
M=153 

All cancer 
diagnoses; Lung, 
Colorectal and 
Genitourinary 
83.5% 

BMI (</≥ 30kg/m2). 
Hb (</≥ 12g/dl). 
Alb (</≥35g/l). 

Survival (median 
months) 

No info. Hb and albumin associated 
with outcome in univariate 
analysis. Multivariate 
analysis for Hb not given. 

9.0 / 10  
Missing data. 
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Kim, 2018 
South Korea 
(357) 

≥70 YO 
 

n=301 
F=93 
M=208 

Colorectal, Lung, 
Hepato-biliary, 
Stomach, Other. 
Stage III, IV or 
unknown. 
First-line 
chemotherapy. 

Daily fluid intake (</> 3 
cups per day). 

≥Grade 3 
chemotherapy toxicity 

Post-
chemotherapy 
cycles (range 
25-75% 2-7 
cycles). 

Daily fluid intake 
associated with outcome. 

7.5 / 10 
Recruitment 
method not 
described.  

Lu, 2017 
China (358) 

≥80 YO 
Range 
80 – 93  

n=165 
F=30 
M=132 

Gastric cancer. 
Surgical resection.  

PNI </≥45. Systematic 
complications.  
Local complications.  
Overall survival.  
Recurrence free 
survival.  
Cancer specific 
survival.  

5 years. PNI associated with 
recurrence-free survival 

 
9.5 / 10 
 
 
 

Marenco, 2008 
Italy (359) 

≥70 YO 
Median 
78 
Mean 
78 ± 
4.8 

n=571 
F=220 
M=351 

Colorectal, Gastro-
intestinal, Renal, 
Bladder, Other.  

BMI </≥21kg/m2 Treatment 
recommendation 
(active vs palliative 
care). 
Survival.  

Up to 60 
months. 

BMI associated with 
outcome. 

6.5 / 10 
High risk of 
selection 
bias.  

Retrospective 
Cohort Studies 

Age, 
years 

Sample 
Size, 
Gender  

Cancer Diagnoses 
and Treatment  

Malnutrition Proxy 
Markers 

Patient Outcomes Follow up  Study results [95% CI] Quality Score 
 

Fiorelli, 2014 
Italy (360) 

≥70 YO 
Median 
75 
Mean 
74.9 ± 
2.6 
Range 
71 – 93 

n=117 
F=23 
M=94 

Non-small cell lung 
cancer.  
Curative resection.  

BMI (≤ / > 18.5kg/m2) 
Alb (≥35g/l) 
Weight loss (≥5% 3/12) 

Major complications. 
Early death (<3/12 
post procedure). 

3 months. BMI and albumin 
associated with major 
complications in univariate 
analysis.  

3.0 / 10 
Risk of 
selection / 
recruitment 
bias, risk of 
bias in data 
collection, 
statistics 
errors.  



124 
 

Harimoto, 
2016 
Japan (361) 

≥70 YO n=139 
F=41 
M=98 

Hepatocellular 
carcinoma.  
Curative hepatic 
resection.   

BMI (kg/m2). 
Alb (g/dl). 
CRP (mg/dl). 
PNI. 

Overall survival.  
Disease-free survival.  

No info. Univariate analysis; CRP 
associated with disease-
free survival: HR 1.35 [1.14 
– 1.59]. 

6.0 / 10 
 
Risk of bias in 
data 
collection. 

Kim, 2013 
South Korea 
(362) 

≥70 YO 
Median 
76 
IQR 72 
– 80 

n=122 
F=37 
M=85 

Primary non-small 
cell lung cancer, ≥ 
stage IIIB.  
Admitted to 
hospital.  

BMI (<18kg/m2). Survival  6.2 months 
(IQR: 2.5 – 
15.3). 

BMI associated with 
outcome.  

8.0 / 10 
Missing data. 
Risk of bias in 
data 
collection. 

Kushiyama, 
2018 
Japan (363) 

≥75 YO 
Mean 
79.6 ± 
3.8 

n=348 
F=118 
M=230 

Gastric cancer. 
Gastrectomy.  

BMI (<22kg/m2). 
GNRI (<92). 

Post-operative 
complications 
(Clavien-Dindo grade 
2 – 4) 

No info.  GNRI associated with 
outcome 

 
9.0 / 10 
 
 

Lai, 2016 
Canada (364) 

≥80YO 
Median 
83 
Range 
80 – 92 

n=60 
F= 29 
M=31 

Metastatic 
colorectal cancer. 
Chemotherapy.  

Hb </≥100g/l.. Chemotherapy dose 
reduction / omission 
or delay >1 week.  
Chemotherapy 
discontinuation due 
to toxicity.  
Hospitalization within 
30 days of 
chemotherapy.  
Overall survival. 

No info. Hb associated with overall 
survival 

5.5 / 10 
Recruitment 
not 
discussed. 
Missing data.  

Mikami, 2016 
Japan (365) 

≥70 YO 
 

n=267 
F=92 
M=175 

Primary gastric 
cancer. 
Curative 
gastrectomy.  

BMI (kg/m2). 
Hb (g/dl). 
PNI </≥ 40. 

Overall survival.  
Gastric cancer specific 
survival.  

5 years. BMI and PNI associated 
with overall survival. 

5.5 / 10 
 
Risk selection 
bias. 

Mosk, 2018 
The 
Netherlands 
(366) 

≥70 YO 
Median 
76 
IQR: 73 
– 80  

n=251 
F=110 
M=141 

Colorectal cancer.  
Elective surgery.  

Low skeletal muscle mass 
(<35.17 females cm2/m2, 
<43.19cm2/m2 males). 
Low skeletal muscle 
density.  

Post-operative 
delirium. 

Length of 
hospital stay.  

Low skeletal muscle mass 
associated with outcome. 

 
9.5 / 10 
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Neuman, 2013 
USA (367) 

≥80 YO 
Mean 
84.4 
±3.7 

n=12979 
F=7976 
M=5003 

Colon cancer.  
Surgical resection. 

Weight loss. 
 

90 day mortality.  
1 year mortality. 

1 year. No association between 
proxy marker and 
outcomes. 

7.5 / 10 
Risk of bias in 
data 
collection.  

Sakurai, 2016 
Japan (368) 

≥75 YO 
Mean 
79 ± 
3.4 

n=147 
F=52 
M=95 

Gastric cancer.  
Curative 
gastrectomy. 

BMI </≥ 22kg/m2. 
PNI ≤/> 43.8. 

Overall survival.  
 

5 years. PNI associated with 
outcome.  

9.0 / 10 
Recruitment 
method not 
discussed. 

Sakurai, 2019 
Japan (369) 

≥75 YO 
Mean 
79.2 ± 
3.5 

n=175 
F=59 
M=116 

Gastric cancer, 
stage 1. 
Gastrectomy.  

BMI (<22kg/m2). 
PNI (<45). 

5 year overall survival.  5 years. PNI associated with 
outcome. 

7.5 / 10 
Risk of bias 
handing 
missing data 
and data 
collection. 

Sekiguchi, 
2017 
Japan (370) 

≥85 YO 
Median 
86 
Range 
85 - 93 

n=108 
F=26 
M=82 

Gastric cancer. 
Endoscopic 
submucosal 
dissection. 

PNI </≥ 44.6. 
BMI </≥ 24.3 kg/m2. 
 

Overall survival. 5 years. PNI associated with 
outcome. 

6.5 / 10 
Risk of bias 
handing 
missing data, 
data 
presentation.  

Shoji, 2018 
Japan (371) 

≥75 YO 
Median 
78 
Range 
75 – 91  

n=272 
F=117 
M=155 

Primary lung 
cancer. 
Surgical resection.  

Pre-operative BMI 
</≥18.5kg/m2 
 Pre-operative PNI ≤/> 
49.6. 
Pre-operative CONUT 
</≥1. 
Pre-operative GNRI ≤/>98. 

Post-operative 
comorbidities. 
Overall survival. 

Median 51 
months 
Range 0 – 
132.  

GNRI associated with 
outcome. 

8.0 / 10 
Risk of bias in 
data 
collection.  
 
 

Stangl-
Kremser, 2019 
Austria (372) 

≥70 YO 
Median 
82 
IQR 75 
– 86 

n=68 
F=13 
M=55 

Urothelial 
carcinoma of the 
bladder.  
Transurethral 
resection.  

PNI </≥45.2. 
CONUT. 
BMI kg/m2. 

Overall survival. 
Cancer specific 
survival. 

Median 12.5 
months (IQR: 
5.1 – 23.5).  

PNI associated with overall 
survival.  

3.0 / 10  
Risk of 
confounding, 
missing data.  



126 
 

Takama, 2015 
Japan (373) 

≥75 YO 
 

n=190 
F=60 
M=130 

Gastric cancer.  
Gastrectomy.  

Alb </≥3.5g/dl. 
PNI </≥40. 

Complications 
(Clavien-Dindo Grade 
≥2). 

Mean 46 
months. 

PNI p=0.005 [no CI] and 
Alb p=0.019 [no CI] 
associated with 
complications in ages ≥85.  

4.0 / 10  
Recruitment 
method not 
discussed. 
Data 
presentation.  

Tei, 2010 
Japan (374) 

≥71 YO n=129 
F=54 
M=75 

Colorectal cancer.  
Surgery. 

PNI (comparison of 
means). 
 
  

Post-operative 
delirium.  

30 days post-
surgery. 

PNI associated with 
outcome. 

7.0 / 10 
Recruitment 
method not 
discussed. 

Tei, 2016 
Japan (375) 
 

≥75 YO 
Median 
79 
Range 
75 – 93  

n=311 
F=140 
M=171 

Colorectal cancer.  
Laparoscopic 
surgery.  

PNI (comparison of 
means). 
Hb (10 g/dl). 
 

Post-operative 
delirium.  

30 days post-
surgery. 

No association between 
proxy markers and 
outcome. 

8.0 / 10  
 
Risk of 
selection bias 
and bias in 
data 
collection. 

Tominaga, 
2016 
Japan (376) 

≥70 YO 
 

n=239 
F=118 
M=121 

Colorectal cancer.  
Curative resection.  

PNI. 
Body weight. 
BMI. 
Alb. 
Hb (10 – 13 / 13 – 16 / 16 
– 18 / <10 / > 18 g/dl).  

Post-operative 
complications 
(Clavien-Dindo grade 
2 – 5). 

Median 25.7 
months 
(range 0.2 – 
69.2). 

PNI p=<0.05 [no CI] and 
Alb p=0.04 [no CI] 
associated with 
complications.  
 

3.0 / 10 
Risk of bias in 
data 
collection 
and data 
presentation. 
Missing data. 

Toya, 2018 
Japan (377) 

≥75 YO 
Median 
78 
Range 
75 – 88  

n=87 
F=22 
M=65 

Non-curative 
gastric cancer.  
Endoscopic 
submucosal 
dissection. 

PNI </≥ 44.8. 
GNRI ≤/> 92.  

Overall survival.  Median 6.7 
years (range 
0.1 – 14.8).  

No association between 
proxy markers and 
outcome. 

8.0 / 10 
Risk of 
selection bias 
and data 
collection  

Ueno, 2017 
Japan (378) 

≥75 YO 
Median 
Range 
75 – 91  

n=117 
F=35 
M=82 
 

Gastric cancer.  
Curative surgery. 

PNI </≥ 40. 
 

Overall survival. 
Disease-specific 
survival. 

Median 52.9 
(range 1.0 – 
117.5).  

No association between 
proxy marker and 
outcomes. 

6.5 / 10 
Risk of bias in 
data 
collection, 
missing data. 
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Watanabe, 
2012 
Japan (379) 

≥75 YO 
Median 
Range 

n=99 
F=23 
M=76 

Gastric cancer.  
Curative intent 
gastrectomy. 

PNI </≥44.7. Overall survival. 5 years. Proxy marker associated 
with outcome. 

9.0 / 10 

Watanabe, 
2018 
Japan (380) 

≥75 YO 
Median 
79 
Range 
75 – 88 

n=131 
F=63 
M=68 

Primary lung 
cancer. 
Complete surgical 
resection.  

PNI </≥ 45. Overall survival. 5 years. Proxy marker associated 
with outcome. 

9.0 / 10 
 
Risk of 
selection bias 

Yoshimatsu, 
2016 
Japan (381) 

≥80 YO 
Median 
83 
Range 
80 – 90  

n=76 
F=40 
M=36 

Colorectal cancer.  
Curative resection.  

PNI </≥40. 3 and 5 year survival.  
 

Median 30 
months. 

No association between 
proxy markers and 
outcomes. 

2.0 / 10 
Risk of bias 
data 
collection, 
confounding, 
selection 
bias, data 
presentation. 

Zauderer, 2013 
USA (382) 
 

≥70 YO 
Median 
75 
Range 
70 – 92  

n=70 
F=20 
M=50 

Metastatic non-
small cell lung 
cancer.  
Chemotherapy. 

Unintentional weight loss 
(Y/N). 
Alb </≥3.5g/dl. 
Anaemia (Y/N). 

Chemotherapy 
complications; grade 
3/4 hematologic and 
grade 4 non-
hematologic toxicity.  
Treatment delay.  
Dose reduction.  
Hospitalization.  
Discontinuation of 
chemotherapy due to 
toxicity.  

No info.  No association between 
proxy markers and 
outcomes. 

1.5 / 10 
Confounding 
not 
accounted 
for. 
Convenience 
sample.  Risk 
of bias in 
data 
collection.  
Data 
presentation. 

Zhou, 2018 
China (383)  

≥70 YO 
Median 
79 
Range 
75 – 91  

n=164 
F=67 
M=97 

Oesophageal 
cancer.  
Radiotherapy ± 
chemotherapy. 

NRI </≥100. 2 year overall survival.  
2 year local-regional 
failure-free survival.   
2 year distance 
metastasis-free 
survival. 

2 years. Proxy marker associated 
with outcomes.  

8.0 / 10 
Risk of bias in 
data 
collection. 
Missing data.  
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Cross-
sectional 
Studies 

Age, 
years 

Sample 
Size, 
Gender  

Cancer Diagnoses 
and Treatment  

Malnutrition Proxy 
Markers 

Patient Outcomes Follow up  Study results [95% CI] Quality Score 
 

Girre, 2008 
France (384) 

≥70 YO 
Median 
79 
Range 
70 – 97 

n=105 
F=87 
M=18 

Breast, Lung, 
Colorectal, Cervix, 
Endometrial, 
Ovarian, Prostate, 
Melanoma, 
Haematological. 
Other.  

BMI (</≥ 23kg/m2). 
Hb (</≥ 12g/dl). 
Alb (20 – 35 / >35g/l).   

Treatment plan 
modification.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

NA BMI associated with 
outcome, p=0.029 [no CI]. 

3.5 / 10 
Risk of bias in 
data 
collection, 
selection 
bias, Data 
presentation.  

Rajasekaran, 
2016 
Singapore 
(385) 

≥70 YO 
Median 
77 
Range 
70 – 94   

n=244 
F=95 
M=149 

Gastrointestinal, 
Lung, 
Genitourinary, 
Other. 

BMI (</≥27.5kg/m2). 
Hb (</≥ 12g/dl). 
Dominant handgrip (per 
kg increase). 

Caregiver burden. NA Hb associated with 
outcome 

7.5 / 10 
Risk of 
confounding, 
study design.  

Randomized 
Controlled 
Trials  

Age, 
years 

Sample 
Size, 
Gender  

Cancer Diagnoses 
and Treatment  

Malnutrition Proxy 
Markers 

Patient Outcomes Follow up  Study results [95% CI] Quality Score 
 

Aparicio 2013 
France (386) 

≥75 YO 
Mean 
80 ± 
3.7 

n=123 
F=57 
M=66 

Metastatic 
colorectal cancer. 
Chemotherapy.  

BMI (≤20 / 20 – 30 / 
≥30kg/m2  
Hb (</≥ 10 g/dl females, 
</≥ 11g/dl males) 

Dose intensity 
reduction ≥33%. 
Grade 3 to 4 toxicity.  
≥1 Hospitalization.  

4 months 
after start of 
treatment. 

No association between 
proxy markers and 
outcomes. 

7.0 / 10 
Risk of 
selection 
bias. 

Falandry, 2013 
France (387) 

≥70 YO 
Median 
79 
Range 
70 – 93  

n=98 
F=98 
M=0 

Epithelial FIGO 
stage III or IV 
ovarian cancer. 
Chemotherapy.  

Alb </≥ 35g/l. 
BMI </≥21kg/m2. 
 

Overall survival. Median 17.4 
months. 

Alb associated with 
outcome in univariate 
analysis; HR 2.36, [no CI] 
p=0.003. 

4.5 / 10 
Risk of 
confounding, 
risk of bias in 
data 
collection. 
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 Markers of nutritional status  

Data extraction revealed 15 markers of nutritional status: four ‘objective indexes’ (Prognostic 

Nutritional Index [PNI], Controlling Nutritional Status Score [CONUT], Nutritional Risk Index 

[NRI], Geriatric Nutritional Risk Index [GNRI]; (351, 358, 361, 363, 365, 368-381, 383) see Table 

16, six anthropometric markers (body mass index [BMI], weight loss, mid-arm and calf 

circumference; (348, 350, 352, 353, 355, 356, 359-363, 365, 367-372, 376, 382, 384-387); two 

measures of muscle strength (hand-grip, lean skeletal muscle mass by computed tomography 

[CT]; (354, 366, 385), three biochemical markers (haemoglobin, albumin and C-reactive 

protein; (346, 347, 349, 352, 353, 355, 356, 360, 361, 364, 365, 373, 375, 376, 382, 384-387); 

and food and fluid measures (348, 350, 357). Patient outcomes included survival, mortality, 

chemotherapy complications (including dose-reductions and toxicities), post-operative 

complications (including post-operative delirium [POD], functional decline and treatment 

modifications) and caregiver burden.   
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Table 16: Objective indexes  

PNI (331) PNI = 10 x albumin (g/dl) + 0.005 x total lymphocyte count (per mm3) 

 

CONUT (388) Serum Albumin (g/dl): ≥3.50 score 0, 3.00 – 3.49 score 2, 2.50 – 2.99 score 4, 

<2.50 score 6 

Total lymphocyte count (mm3): ≥1600 score 0, 1200 – 1599 score 1, 800 – 

1199 score 2, <800 score 3  

Total cholesterol (mg/dl): ≥180 score 0, 140 – 179 score 1, 100 – 139 score 

2, <100 score 3 

CONUT = serum albumin score + total lymphocyte score + total cholesterol 

score  

 

NRI (389) NRI = (1.519 x serum albumin (g/dl)) + (41.7 x current weight (kg) / ideal 

body weight (kg)) 

 

GNRI (390) GNRI = (1.489 x albumin (g/l)) + (41.7 x [weight / weight loss])  

 

 

Key: PNI = Prognostic Nutritional Index, CONUT = Controlling Nutritional Status Score, NRI = Nutritional 

Risk Index, GNRI = Geriatric Nutritional Risk Index 
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 Dietary intake  

Two studies (348, 350) investigated five markers of food intake: declining (348) or decreasing 

food intake, number of daily full meals, protein-rich food intake, fruit and vegetable intake and 

mode of feeding (350). Only one study (348) performed multivariate analysis, observing 

‘declining food intake’ to be associated with overall mortality. All other markers of food intake 

reported associations between patient mortality and declining food intake, regardless of the 

threshold or marker used for food intake. Two studies (348, 350) investigated three 

comparable scales of declining food intake at univariate level, allowing meta-analysis of 

results. 

4.5.2.1 Meta-analysis  

A random-effects model was used to combine odds ratios (ORs) for mortality, with meta-

analysis suggesting that declining food intake is associated with worse increased risk of 

mortality in univariate analysis (OR 2.15 [95% CIs 1.61 to 2.86, p=<0.0001]), Figure 6. 

Three studies (348, 350, 357) investigated the relationship between fluid intake and patient 

outcomes; finding an association in two studies between fluid intake <3 cups/day with 

chemotherapy toxicity in univariate analysis (357), and fluid intake <5 cups/day with overall 

mortality in univariate analysis (348). However, one study observed no relationship between 

fluid intake and mortality (350).  

 

 

Figure 6: Forest plot assessing the correlation between declining food intake and mortality 

 

Studies ordered by year (SE: standard error, IV: inverse variance, CI: confidence interval) 
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 Objective indexes 

Four objective indexes were identified in the search; PNI, CONUT, NRI and GNRI, of which 17 

studies investigated PNI (358, 361, 365, 368-381), three GNRI (363, 371, 377), two CONUT 

(371, 372) and two investigated NRI (351, 383). All but one study (383) investigated the use of 

objective indexes in surgical patients. 

4.5.3.1 Prognostic nutritional index (PNI) 

PNI was initially developed to assess pre-operative nutritional status to predict post-operative 

complications in patients undergoing gastrointestinal cancer surgery. PNI is calculated using 

serum albumin concentration and the peripheral blood lymphocyte count (331). Cut-off points 

of <40 and <45 were initially suggested to predict risk of surgical complications. Thirteen 

studies investigated the relationship between PNI and overall survival (OS); (358, 361, 365, 

368-372, 377-381).  

4.5.3.2 Meta-analysis 

Due to the heterogeneity in PNI thresholds used, meta-analysis of only four studies, using 

receiver operating characteristic curve estimates for OS was possible. A random-effects model 

was used to combine hazard ratios (HRs) for OS and meta-analysis suggesting that lower 

Preoperative PNI is associated with worse OS (HR 1.89 [95% CI 1.03–3.48, p = 0.04]), 

Fig. 2, I2 = 65%. See Figure 7. 

Two studies investigated PNI and risk of POD (374, 375), which demonstrated mixed results in 

multivariate analysis. Both a statistically significant association (OR 1.257 [1.039 – 1.413] 

p=0.003) (374) and no association (OR 1.016 [0.959 – 1.080] p=0.475) (375) with POD were 

found (375). Two studies investigated PNI to predict risk of post-operative complications, 

although this only met statistical significance in univariate analysis (373, 376).  

 

 

Figure 7: Forest plot assessing the correlation between Prognostic nutritional index and overall 

survival 

Studies ordered by year (SE: standard error, IV: inverse variance, CI: confidence interval) 

  

https://www.nature.com/articles/s41430-020-0629-0#Fig2
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4.5.3.3 Geriatric nutritional risk index (GNRI) 

Two studies (363, 371) found an association between GNRI and poorer patient outcomes. Low 

GNRI scores of <92 associated with post-operative complications Clavien-Dindo grade ≥2 (HR 

2.02 CI: 1.13 – 3.66]) (363), and normal GNRI (≥98) associated with improved OS (HR 1.672 [CI: 

1.079 – 2.581]) (371). A third study (377) observed no association between GNRI and OS 

(p=0.91). Thresholds for GNRI varied between 92 and 98. 

4.5.3.4 Controlling nutritional status score (CONUT) 

One study (371) reported an association between CONUT and OS in multivariate analysis, but 

no relationship with post-operative complications. A second smaller (n = 68) study (372) found 

no association between CONUT and OS or cancer-specific survival.   

4.5.3.5 Nutritional risk index (NRI) 

Two studies investigating NRI found low NRI was associated with worse patient outcomes 

(383) (351). One (383) investigated NRI as a predictor of outcomes after anticancer therapies 

in oesophageal cancer and found that NRI was associated with poorer 2-year OS and distant 

metastasis-free survival in multivariate analysis. The second (351) undertook a smaller study (n 

= 71) and found low NRI to be associated with post-operative complications in univariate 

analysis, but not with either major or infectious complications.  

 Anthropometric markers 

Four anthropometric markers were identified in the reviewed articles; BMI, weight loss, mid-

arm circumference (MAC) and calf circumference (CC), of which, 21 studies investigated BMI 

(350, 352, 353, 355, 356, 359-363, 365, 368-372, 376, 384-387), eight weight loss (348, 350, 

351, 353, 360, 367, 376, 382) and one for MAC and CC (350).  

4.5.4.1 Body mass index (BMI) 

Due to variable BMI thresholds and patient outcomes, meta-analysis of results was not 

possible. Four studies (359, 360, 362, 365) conducted multivariate analysis of BMI on patient 

outcomes; with one (360) finding an association between BMI <18kg/m2 and death within 

three months of surgery. Another found BMI <18kg/m2 associated with shorter survival (362). 

Multivariate analysis also identified associations with BMI and OS (365) and the clinical 

decision of active versus palliative treatment (359). 

In univariate analysis, associations were reported between a BMI of 19-23kg/m2 and patient 

outcomes; of low BMI with mortality (350), treatment plan modification (384), post-operative 

complications (371) and OS (361). The remaining 13 studies (352, 353, 355, 356, 363, 368-370, 

372, 376, 385-387) found no associations between BMI and patient outcomes. BMI thresholds 

were heterogeneous and ranged from 18kg/m2 (362) to 30kg/m2 (356).  
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Participants in the three studies (360, 362, 371) investigating BMI <18kg/m2 on patient 

outcomes were all diagnosed with NSCLC. These studies observed associations between low 

BMI and poorer patient outcomes.  

4.5.4.2 Weight loss 

Only one study (360) conducted multivariate analysis of weight loss on patient outcomes. A 5% 

weight loss in 3 months was associated with post-operative early death within three months 

(360).  

Three studies investigated the effect of weight loss on mortality. Two studies (348, 350) found 

an association between weight loss and mortality, where weight loss of between 5-10%, >10%, 

>3kg or unknown weight loss were associated with 1-year mortality (350).  Weight loss in the 

past six months was also associated with mortality (348). The largest study, of 12,979 patients 

with colon cancer reported no association between ‘weight loss’ and 90-day or 1-year 

mortality rates (367). Three studies (351, 376, 382) investigating weight loss and treatment 

complications found no association.   

Thresholds for weight loss varied from 5% (360), <5%, 5-10%, >10% (350), 1-3kg, >3kg (350), 

and unspecified weight loss (367) in three month (360), six month (351) or unspecified 

timeframes (382). 

4.5.4.3 Mid arm circumference (MAC) and Calf circumference (CC) 

Only one study investigated MAC and CC in relation to patient outcomes (391), finding CC 

<31cm and MAC <21cm to be associated with mortality in patients receiving chemotherapy in 

univariate analysis.   

4.5.4.4 Muscle strength  

Two measures of muscle strength were identified in the reviewed articles; hand-grip strength 

(354, 385) and lean skeletal muscle-mass by CT (366). A pilot study with 24 participants found 

no association between grip-strength and chemotherapy toxicity (354). Two studies reported 

associations between lean skeletal muscle mass with POD in multivariate analysis (366), and 

grip-strength with caregiver burden in univariate analysis (385).  

 Biomarkers 

Three biomarkers were investigated; haemoglobin (Hb), albumin (Alb) and CRP, of which 12 

studies investigated Hb (346, 347, 349, 352, 356, 364, 365, 375, 382, 384-386), 14 Alb (346, 

347, 349, 352, 353, 355, 356, 360, 361, 373, 376, 382, 384, 387) and three CRP (349, 353, 361). 

4.5.5.1 Haemoglobin 

Five studies (346, 347, 349, 364, 365) conducted multivariate analysis of Hb on patient 

outcomes; with two studies (349, 364) finding associations with Hb and OS, and a third study 
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reporting no association (365). One small study (n = 44) (347) observed an association with Hb 

and mortality. No relationship between Hb and chemotherapy toxicity or complications were 

seen in three studies (352, 382, 386). However, associations were seen between Hb and 

survival (356), POD (375) and caregiver burden (385). Thresholds for Hb ranged between 

100g/l (364) and 132g/l (349) and the presence or absence of ‘anaemia’ (382).  

4.5.5.2 Albumin 

Four studies (346, 347, 349, 360) conducted multivariate analysis of albumin to predict patient 

outcomes; with only one study (349) finding an association with OS, and one study with major 

post-operative complications (360). No association with mortality (346, 347), completion of 

chemotherapy (346, 347) or death within three months of surgery were found (360). 

Univariate associations between Alb and post-operative and chemotherapy-related 

complications were seen in four studies (355, 373, 376, 382), and OS in two (356, 387). There 

were no observed associations between Alb and OS or disease-free survival (361), functional 

decline (353), or chemotherapy toxicity (352) in three other studies. Thresholds of Alb varied 

between 35g/l (346) and 40g/l (355). 

4.5.5.3 C-reactive protein  

An association between increasing CRP and OS was seen in one study (349) through 

multivariate analysis. There were no observed relationships between CRP and OS (361) or 

functional decline (353).   
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 Discussion 

Forty-two papers, representing 21,032 participants, investigating the associations of 15 makers 

of nutritional status with patient outcomes, were identified for review. Our meta-analysis of 

three studies regarding declining food intake shows an association between reduced food 

intake and mortality, but does not assess utilisation. Our meta-analysis of four studies shows 

an association between poorer PNI scores and clinical outcomes, but this score measures 

inflammatory markers (which may indicate increased energy requirement) but does not assess 

poor oral intake. PNI alone, therefore cannot distinguish between cachexia and malnutrition.  

Measures of dietary intake and utilisation are essential in diagnosing malnutrition, as these 

changes in consumption or assimilation can lead to net calorific deficit and consequent weight 

loss. Assessments of eating and drinking, despite being a direct measure of intake, are 

inadequately assessed in commonly used malnutrition screening tools (e.g. ESPEN criteria, 

MUST). Several screening tools included an assessment of appetite. Appetite may correlate 

with dietary intake in patients with cancer, although it is only a proxy marker of malnutrition; 

for example, a patient with dysphagia due to localised oesophageal cancer may be hungry but 

unable to eat. Food and fluid intake arguably have the greatest face and content validity for 

determining nutritional risk. From the available evidence, there appears to be some evidence 

that reduced food and fluid intake were associated with adverse patient outcomes in older 

adults with cancer, with meta-analyses suggesting an association between declining food 

intake with mortality, However, there is an urgent need for more evidence, and in particular 

studies which appropriately control for potential confounding variables via multivariable 

analyses.  

Whilst proxy markers of malnutrition can be easily used and are commonly available, their 

value against direct anthropometric markers or measures of food and fluid intake is limited. 

See Table 17, for comparison of malnutrition screening tool and objective indexes content, 

compared with malnutrition markers identified in this review.  

PNI was devised in 1984 as a risk score relating post-operative complications with baseline 

nutrition, using albumin and lymphocyte counts (331). Our finding of an association between 

low PNI and worse OS is consistent with other recent meta-analyses of all adults with cancer 

undergoing surgery (392, 393) (394). Albumin and common laboratory tests for inflammation 

(e.g. CRP and white cell counts) are useful as predictors of prognosis in people with cancer e.g. 

Glasgow Prognostic Score (395).  However, they are not specific to malnutrition and are not 

recognised as a diagnostic markers for malnutrition  (150). 
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Table 17: Malnutrition screening tools and objective indexes compared with malnutrition 

markers identified in the review  

 Biochemical Anthropometrics Dietary Intake 

Hb Alb CRP Weight 

loss 

BMI MAC / 

CC 

Hand

-grip 

CT 

(LSMM) 

Food Fluid 

BAPEN    ● ● ●   ●  

CNST    ●     ●  

CONUT  ●         

ESPEN    ● ●   ●*   

GNRI  ●  ●       

INSYST    ●     ●  

MST    ●     ●  

MSTC    ● ●    ●  

MUST    ● ●    ●  

NRI  ●  ●       

NRS-2002    ● ●    ●  

NUFFE    ●     ● ● 

PNI  ●         

SGA    ●     ●  

SNAQ    ●     ●  

3-MinNS    ● ●      

*Low fat free mass index used instead of low skeletal muscle mass, defined as <15 kg/m2 in 

females and <17 kg/m2 in males 

Key: Alb (Albumin), BAPEN (British Association for Parenteral and Enteral Nutrition), BMI (Body 

Mass Index), CC (Calf Circumference), CNST (Canadian Nutrition Screening Tool), CONUT 

(Controlling Nutritional Status), CT (Computerized Tomography), CRP (C-reactive Protein), 

ESPEN (European Society for Clinical Nutrition and Metabolism), GNRI (Geriatric Nutritional 

Risk Index), Hb (Haemoglobin), INSYST (Imperial Nutrition Screening System), LSMM (Lean 

Skeletal Muscle Mass), MAC (Mid-Arm Circumference), MST (Malnutrition Screening Tool), 

NRS-2002 (Nutrition Risk Screening), MUST (Malnutrition Universal Screening Tool), NRI 

(Nutrition Risk Index), NUFFE (Nutritional Form for the Elderly),  PNI (Prognostic Nutritional 

Index), SNAQ (Short Nutritional Assessment Questionnaire), SGA (Subjective Global 

Assessment), SNST (3-MinNS (3 Minute Nutrition Screening) 
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The single biomarkers identified in this review suggest no clear association with patient 

outcomes. Although reduced haemoglobin can be caused by dietary deficiency, it may also be 

a feature of inflammation, chronic disease, bone marrow suppression from anticancer 

treatments and other wasting diseases (e.g. cachexia and sarcopenia (22, 59)).  Although the 

clinical presentation of malnutrition, cachexia and sarcopenia overlap, Table 18, the 

management of each differs (19, 22, 59, 133). Therefore, the use of non-specific biochemical 

and clinical markers, or objective indices, which identify inflammation – albeit giving 

information about increased metabolic and therefore nutritional requirements – tell us 

nothing about dietary intake. Therefore, in the absence of information about dietary intake, 

they may reduce the specificity for malnutrition in an older population at high risk of all three 

conditions.   

Four anthropometric markers were examined in this review: BMI, weight loss, MAC and CC. 

We found weight loss was associated with worse clinical outcomes in older adults with cancer. 

The varying thresholds in required percentage weight loss and the timeframes for weight loss 

used in the analysed literature, precluded meta-analysis or identification of an appropriate 

threshold for weight loss to indicate malnutrition in older adults with cancer. However, weight 

loss does have face validity as a marker of malnutrition. Weight loss is used in most 

malnutrition screening tools (18).   

As with weight loss, varying thresholds prohibited meta-analysis of BMI. We found a low BMI 

(<18kg/m2) predicts poorer outcomes, particularly in lung cancer patients (360, 362, 371). MAC 

is known to correlate with BMI in hospital inpatients (396). BMI is a simple measure, easy to 

implement in clinical practice but does not differentiate between fat and muscle and repeat 

measures are needed to be clinically useful. Adiposity mass increases with age and muscle 

decreases without significant changes to BMI (397, 398), and the presence of sarcopenic 

obesity should be considered. 
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Table 18: Diagnostic criteria and definitions for cachexia, sarcopenia, and malnutrition  

 

 Weight 
loss 

BMI Fat 
loss 

Fat 
increase 

Loss of 
muscle 

mass 

Loss of 
muscle 

strength / 

function 

Low  
FFMI 

Adverse 
clinical 

outcome 

Disease 
state 

Age 
related 

Catabolic 
/ Imflam 

response 

Abnormal 
Biomark 

Anorexia Insulin 
Resistance 

Fatigue Oral 
intake 

C
ac

h
ex

ia
  

D
ia

g
n
o

se
s 

Evans et al.,  
2008 (22) 

▲ □  ± □  □ ▲ 

 

▲ 

 
□ ▲ □  ▲ □ 

 

▲ 

 
▲ □ □ ▲ 

 

 

Fearon et al., 

2011 (19) 
International 

Consensus 

▲ ▲ ± □  ▲ □ □     □     □ 

S
ar

co
p

en
ia

  

D
ia

g
n
o

se
s 

 

Muscaritoli et al., 

2010 (23) 
    ▲ □ ▲ □           

Fielding et al.,  
2011 (67) IWGS 

   ± □ ▲ □ ▲ □   □* □ □*   □*  □* 

Morley et al., 

2011 (399) $ 

International 

Consensus 

    □ □           

Cruz-Jentoft et 

al., 2019 (17) $ 

European 

Consensus 

    ▲ □ ▲** □  □         

M
al

n
u

tr
it

io
n

  

D
ia

g
n
o

se
s 

NICE, 2006   

(138) § 

 

▲ ▲               

White et al.,  

2012 (150) *** 
(ASPEN & AND 

Consensus) 

▲ □  ▲  ▲ ▲     ± □     ▲□ 

Cederholm et al., 
2015 (140) 

(ESPEN 

Consensus) § 

▲ ▲     ▲          

Cederholm et al., 

2019 (145) GLIM 

Criteria § **** 

▲ ▲   ▲    ▲       ▲ 

 Nutrition 
screening tools 

(18) 

▲ ▲ ▲  ▲ ▲   ▲ ▲ ▲ ▲ ▲  ▲ ▲ 
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▲ Diagnostic criteria   □ Definition           ± with or without         

*Causes of sarcopenia may include 

** Presence of low muscle quantity/quality and low physical performance indicates severe sarcopenia  

*** Definition adapted from Jensen et al., 2009 (183)  

****Plus ‘at risk’ by one of: NRS-2002, MNA-SF, MUST, ESPEN, ASPEN/AND, SGA, Evans 2008, PEW 2008, Fearon 2011 

Key: BMI = body mass index, FFMI = fat free muscle index, Inflam. = inflammation. Biomark. = Biomarker. NICE = National Institute of Health and Care Excellence. 

APSEN = American Society for Parenteral and Enteral Nutrition. AND = Academy of Nutrition and Dietetics. IWGS = International Working Group for Sarcopenia. 

PEW = Protein Energy Wasting in chronic kidney disease. NRS-2002 = Nutrition Risk Score 2002. MNA-SF = Mini Nutrition Assessment – Short Form. SGA = 

Subjective Global Assessment  
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 Strengths and limitations 

A strength of this study was the broad inclusion criteria of patients with any cancer diagnosis, 

markers of nutritional status and patient outcomes. This allowed a comprehensive analysis of 

potential markers of nutritional status, and appraisal of the evidence surrounding the validity 

of outcomes in older adults with cancer. We chose to focus on adults aged 70 years and over 

with cancer as this population is both growing and complex; we address an important clinical 

issue and identify a gap in clinical practice. This patient group may present with multimorbidity 

and co-existent cachexia and sarcopenia. Cancer patients are frequently neglected from 

clinical trials and surgical and pharmacological interventions require correction of nutritional 

deficits before treatment commences.   

There are a number of limitations. Firstly, due to the heterogeneity in markers, marker 

thresholds, cancer diagnoses, treatment types and study quality, meta-analysis of most 

extracted data was not possible. Secondly, our aim was to study malnutrition, therefore the 

search strategy was not designed to capture all studies of general prognostic markers in older 

adults with cancer. Few studies included biomarkers. We acknowledge that some studies 

investigating Hb, Alb and CRP outside of a focus on malnutrition may have been missed for this 

population. However, we are unlikely to have missed any critical markers of malnutrition. 

Finally, although lower weighting was given to lower quality studies within results synthesis, 

due to the number of lower quality studies, results may be treated with caution. 

 Implications for clinical practice and research  

Measures of dietary intake should be sought as part of routine nutritional assessment. The 

appropriateness of using ‘proxy’ markers of malnutrition should be reconsidered, especially 

those overlapping with inflammation in older adult patient groups with co-morbid conditions 

or acute illness. Further research is required into the appropriate thresholds for markers of 

nutritional status in this complex population. A screening tool that can identify and 

differentiate between malnutrition, cachexia, and sarcopenia in older adults with cancer, and 

which is usable in clinical practice, may allow targeted and appropriate treatment of these 

conditions. Currently, there is none that can assess all three conditions. 
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 Conclusion  

We could not identify a single tool suitable to screen for malnutrition risk in older adults with 

cancer. Markers of inflammation and measures or oral intake are used and are associated with 

clinical outcomes. However, alone, they cannot distinguish between risk of malnutrition, 

sarcopenia, and cachexia (which may co-exist in older adults with cancer). Dietary intake 

measures in conjunction with others, which measure nutritional utilisation, would be helpful. 

The value, and best way, of differentiating between malnutrition, cachexia, and sarcopenia for 

older adults with cancer remains unanswered. 

 Summary  

This chapter presented the methods, results and discussion of a systematic review of the 

relationship between markers of malnutrition and clinical outcomes in older adults with 

cancer. From this review, no single screening tool could be identified as appropriate for 

assessing malnutrition in older adults with cancer. This review identified 15 markers of 

malnutrition in the published literature, with variable thresholds used to predict outcomes, of 

which the outcomes used were also variable. This review identified three markers of 

malnutrition with evidence of impact on patient outcomes, of; prognostic nutritional index, 

declining food intake, and very low body mass index, however, the appropriateness of ‘proxy’ 

markers on assessing nutritional status require consideration, particularly with the overlap of 

other nutrition-related wasting disorders with analogous diagnostic criteria.  

In the next chapter, Chapter Five, a second systematic review, of patient, family and carers’ 

experiences of nutritional screening, will be presented.  
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 Patient, family, and carer experience of nutritional 

screening: a systematic review  

 Chapter introduction  

This chapter presents the text of an article published in the Journal of Nutrition and Dietetics in 

2020. The text used for this chapter is identical to that in the published article, except for 

reference numbers, table and figure numbers and section numbers. Additionally, online 

supplementary material has been presented in the thesis appendices, with subsequent 

references to these being changed in the text in relation to this. 

This review aimed to provide an overview of patients, their families, and carers’ experiences 

and views of nutritional screening within the published literature. Due to the limited research 

regarding experiences of nutritional screening in older adults with cancer, this review included 

nutritional screening for all adults, regardless of disease status.  

 Author contributions  

The idea for this research was conceived by myself, with support from my supervisor Miriam 

Johnson. I developed and conducted the search with specialist advice from Sarah Greenley. I 

performed data extraction for all papers, with 25% of data checked by PhD student Gordon 

McKenzie. I performed the data analysis, with themes discussed with PhD student Michael 

Patterson and Miriam Johnson. I wrote the manuscript. All authors read and approved the final 

published manuscript.  

 Article reference 

Bullock, A.F., Greenley, S.G., Patterson, M.J., McKenzie, G.A.G., Johnson, M.J. (2020) Patient, 

family and carers experiences of nutritional screening: a systematic review. Journal of Human 

Nutrition and Dietetics. 34(3): pp.595-603 
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 Abstract 

Despite recommendations for nutritional risk screening of all inpatients, outpatients, and care 

home residents, and work to assess clinician’s experiences and the validity of tools, little 

attention has been paid to the experiences of patients undergoing nutritional screening. This 

review aims to synthesise systematically the current evidence regarding patients, their families 

and carers experiences and views of nutritional risk screening. 

A systematic search was performed in MEDLINE, Embase, PsychINFO, CINAHL, Web of Science 

and British Nursing Database (inception – July 2019); with screening terms related to 

malnutrition, screening tools and experience. Titles, abstracts, and full-text papers were 

independently reviewed by two reviewers, and quality-appraised. Qualitative papers and 

quantitative surveys were included. A narrative review of surveys and thematic framework 

synthesis of interviews were used to identify themes. 

Nine studies, including five qualitative interview papers, were included. Qualitative and 

quantitative study results were combined using a matrix chart to allow comparison. Surveyed 

participants reported processes of nutritional screening as acceptable. Three key themes 

emerged from qualitative data: 1) experience of nutritional screening; 2) misunderstanding of 

malnutrition: causes, role of screening, and poor self-perception of risk, and 3) barriers to and 

opportunities for change.  

Although the screening process is acceptable, patients’ misunderstanding of, and poor 

knowledge regarding causes and consequences of malnutrition result in reduced risk 

perception and disbelief or disregard of nutritional screening results. Findings should inform 

policy and clinical practice, and highlight the known paucity of data regarding the effectiveness 

of screening on clinical outcomes. 

 Abbreviations  

DETERMINE (DETERMINE Your Nutritional Health), HCP (Health Care Professional), INSYST I & II 

(Imperial Nutritional Screening System I & II), MNA (Mini Nutritional Assessment), MNA-SF 

(Mini Nutritional Assessment Short Form), MST (Malnutrition Screening Tool), MUST 

(Malnutrition Universal Screening Tool), NICE (National Institute for Health and Care 

Excellence), PG-SGA (Patient Generated Subjective Global Assessment), SCREEN II (Seniors in 

the Community – Risk Evaluation for Eating and Nutrition), YO (years old) 
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 Introduction 

Screening for the risk of malnutrition is recommended by the National Institute of Health and 

Care Excellence (NICE) in multiple clinical care settings, including the screening of all hospital 

inpatients on admission, hospital outpatients and in primary care surgeries, both at their first 

clinic appointment and upon clinical concern, and care homes residents upon clinical concern 

(138).  

Given such extensive screening recommendations, validation of screening tools (400) their 

utility, ease of use by clinical staff, including time taken to complete screening and opinions on 

the methods have been conducted (401). However, less attention has been paid to the 

experiences and views of patients, their families and carers when reviewing the acceptability 

of the screening process.  UK National Screening Committee guidance recommend that 

screening is simple, safe and acceptable to the target population (402). Although NICE 

recommend nutritional screening, they also highlight the lack of evidence regarding the 

benefit of screening, or most appropriate way to conduct screening (138).  

Arguments in favour of nutritional screening include early detection and treatment of 

nutritional problems associated with negative patient outcomes (403). However, the impact 

and effectiveness of nutritional interventions to manage malnutrition, due to heterogeneous 

and low-quality studies, are unclear (184, 404). Therefore, burdens of screening must be 

considered alongside any potential benefits, as screening may increase anxiety and distress 

following a positive diagnosis (405).  

This review aims to identify and summarise the available published evidence regarding 

patients’, family, and carers’ experiences of nutritional screening.  
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 Methods 

A systematic review of the literature, including data from both quantitative and qualitative 

texts, was conducted in accordance with the Cochrane Handbook for Systematic Review of 

Interventions (406). The study protocol was registered with the international prospective 

register of systematic reviews, PROSPERO (Registration No: CDR42019140859) (407). and is 

reported in accordance with the Preferred Reporting Items for Systematic Review and Meta-

Analyses (PRISMA) guidelines (338).  

 Literature search  

Searches were performed by AB and SG on 3rd July 2019 in the databases Ovid MEDLINE(R) 

ALL 1946 to July 02, 2019, Embase via OVID 1974 to 2019 Week 26, PsychINFO via OVID 1987 

to June Week 4 2019, CINAHL Complete via EBSCO 1937 to 02 July 2019, ISI Web of Science: 

Science Citation Index Expanded 1970 to 03 July 2019, and British Nursing Database via 

ProQuest. The search was updated on the 5th June 2020. No limits on publication date or 

language were applied. The search combined database-specific indexed terms and textwords 

related to the two main concepts: Nutritional Assessment of malnutrition, or individual 

malnutrition screening tools, AND experience or potential harms of screening. See Appendix 6 

for the MEDLINE search strategy, which was translated to alternate databases as required. 

Forward and backward citation searching of all included studies was completed. 

 Inclusion and exclusion criteria  

Eligible studies included participants aged 18 years or older, from any clinical setting with any 

diagnosis. Studies investigating patients’, their families or informal carers’ views or experiences 

nutritional screening were included. Qualitative and quantitative studies which included 

surveyed responses or questions regarding views of nutritional screening, were included. 

Studies which reviewed self-screening of nutritional status, focusing on ‘ease of use’, rather 

than experiences or opinions of screening were excluded. Case reports, editorials, opinion 

pieces, and papers reviewing nutritional screening for eating disorders, (e.g. anorexia nervosa), 

were excluded.  

 Study selection 

All citations retrieved by electronic searching were downloaded to an Endnote X8 library, with 

duplicates removed according to published protocol (408). Remaining records were uploaded 

to Covidence systematic review software (409). Study titles and abstracts were independently 

screened (by AB and SG) against eligibility criteria. All potentially relevant studies were 

retrieved, with full texts reviewed by AB and SG. Disagreements were resolved by consensus or 

adjudication by a third reviewer (MJ). A custom data extraction form (407), was used, piloted, 
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reviewed, and modified before final data extraction of included studies was completed (by 

AB); a random 25% were independently extracted by GM. 

 Quality assessment  

Each study was appraised using the Mixed Methods Appraisal Tool (MMAT) (410). All included 

papers were evaluated by AB with a random 25% independently reviewed by GM. 

Disagreements were resolved by consensus. See Figure 8 for studies quality assessments. 

 Analysis  

A narrative summary with descriptions and comparisons was completed for quantitative 

studies, providing an initial descriptive summary and explanation of characteristics of the 

included studies (411, 412). A narrative approach was used to analyse the relationship within 

and between studies, and assess the overall strength of the evidence (411). Qualitative results 

were reported in accordance with the Enhancing Transparency in Reporting the Synthesis of 

Qualitative research (ENTREQ) guidance (413). Thematic synthesis was used for the qualitative 

findings using Thomas and Harden methodology (414). Combining qualitative findings allowed 

new and generalisable knowledge to be generated. Synthesis was performed in three stages; i) 

initial coding of data regarding experiences of nutritional screening, (conducted by AB), ii) 

descriptive themes were generated, with codes grouped into categories (AB and MP), and iii) 

analytical themes generated both inductively and deductively, with authors (AB and MP) 

generating themes independently, then through discussion with a third author (MJ). 

Participants quotes and authors interpretations of responses were used within the qualitative 

synthesis. Results from qualitative and quantitative syntheses were combined and charted into 

a matrix to allow final comparison between studies, see Appendix 7. In view of the focussed 

nature of the synthesis, a theoretical framework was not used to underpin the analysis.  
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Figure 8: Study quality assessment  

Mixed Methods Appraisal Tool (MMAT) Quality assessment  

  4. QUANTITATIVE DESCRIPTIVE STUDIES 1. QUALITATIVE STUDIES 

First author, year 4.1. Is the 
sampling 
strategy 
relevant to 
address 
the 
research 
question? 

4.2. Is the 
sample 
representative 
of the target 
population? 

4.3. Are the 
measurements 
appropriate? 

4.4. Is the 
risk of 
nonresponse 
bias low? 

4.5. Is the 
statistical 
analysis 
appropriate 
to answer 
the 
research 
question? 

1.1. Is the 
qualitative 
approach 
appropriate 
to answer 
the 
research 
question? 

1.2. Are 
the 
qualitative 
data 
collection 
methods 
adequate 
to address 
the 
research 
question? 

1.3. Are 
the 
findings 
adequately 
derived 
from the 
data? 

1.4. Is the 
interpretatio
n of results 
sufficiently 
substantiated 
by data?  

1.5. Is there 
coherence 
between 
qualitative 
data sources, 
collection, 
analysis and 
interpretation
? 

Callen 2004           Yes Yes Can't tell No Yes 

Balstad 2019 Yes Can’t tell Yes No Yes      

Cawood 2012 Yes Can't tell Can't tell No Yes           

Cawood 2018 Yes Can't tell Yes No Yes           

Di Bella 2018 Yes Can't tell Yes Yes Yes           

Hamirudin 2016      Yes Yes Yes Yes Yes 

Kroner 2012           Yes Yes Yes Yes Yes 

Reimer 2012           Yes Yes Yes Yes Yes 

Tammam 2009 No Can't tell Yes Can't tell Yes           
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 Results 

Searches returned 1164 unique articles after deduplication, with 99 studies included for full 

text screening. From this, nine studies, published between 2004 and 2019 were eligible for 

inclusion, representing 609 participants, including 83 participants from five qualitative studies 

(See PRISMA flow chart, Figure 9). 

 Design, sample size and setting 

Table 19 provides a summary description of the included studies. Three studies used 

questionnaires (415-417), one of which (417) included free text comments. A fourth comprised 

of researchers’ opinion of patients’ views (418).  

Five studies were of qualitative interviews (419-423). Sample sizes ranged from 61 (418) to 205 

(415) for quantitative studies, and 10 (419) to 23 (423) for qualitative studies. Four studies 

were in outpatient settings (415-417, 420), three in inpatient settings (418, 419, 423) and two 

in the community (421, 422). Studies were conducted in the USA (415, 416, 419), Canada 

(421), Australia (417, 422), Germany (420), Norway (423) and England (418). 
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Figure 9: PRISMA flow diagram 
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Records identified through 

database searching 

(n = 1706 ) 

Additional records identified 

through other sources 

(n =  1 ) 

Records after duplicates removed 

(n = 1164 ) 

Records screened 

(n = 1164 ) 
Records excluded 

(n = 1065 ) 

Full-text articles assessed 

for eligibility 

(n =  99 ) 

Full-text articles excluded, 

with reasons 

(n = 90 ) 

Not about nutritional 

screening = 45 

No direct patient 

experience reported = 30 

Wrong study design = 9 

Wrong intervention = 4 

Wrong outcome = 2 

 

Studies included in 

qualitative synthesis 

(n = 5 ) 

Studies included in 

quantitative synthesis  

(n = 4  ) 
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Table 19: Study characteristics summary  

Quantitative 

studies 

Method of data 

collection 

Age, 

years 

Sample 

size, Sex 

Diagnosis and setting Nutrition screening tool Recruitment 

Cawood, 2012  

USA (415) 

Questionnaire, % results  18–87 

YO 

Mean 

55 

n= 205 

F= 90 

M= 115 

Outpatients; gastroenterology, 

surgical, medical, oncology, 

urology, and gynaecology clinics  

MUST; self-screen and HCP 

screen 

 

Approximately every 

third person in clinic; 

72% consented to 

involvement 

Cawood, 2018 

USA (416) 

 

Questionnaire, % results  Mean 

50.4 ± 

16.2 

n= 100 

F= 43 

M= 57 

Outpatients; gastroenterology, 

medical, oncology or surgical 

clinics 

MUST; self-screen and HCP 

screen 

 

Next available patient in 

clinic, HCP recruitment 

Di Bella, 2018 

Australia (417) 

Questionnaire, written 

comments 

Mean 

58 ± 

16 

n= 160 

F= 67 

M= 93 

Outpatients; receiving systemic 

supportive therapies or 

radiotherapy  

MST; patient-led and 

dietitian-led  

 

Consecutive patients 

Tammam, 2019 

England (418) 

Participants questioned 

regarding assessment 

> 18 

YO 

n=61 Inpatient; medical, surgical and 

oncology wards  

INSYST I & II by nurse, MUST, 

MNA by researcher 

Convenience sample 

Qualitative 

studies 

Method of data 

collection 

Age, 

years 

Sample 

size, 

Gender 

Diagnosis and setting Nutrition screening tool  Recruitment  

Callen, 2004 

USA (419) 

Qualitative interviews, 

naturalistic qualitative 

evaluation methods of 

Guba and Lincoln (1981) 

≥65 YO 

Mean 

74 ± 

6.6 

Range 

68–86  

n= 10 

F= 4 

M= 6 

Inpatients; acute services.  

Nutritional risk identified with 

DETERMINE tool 

DETERMINE 

Level 1 screen by dietitian 

Convenience sample  
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Kroner, 2012 

German (420) 

 

Qualitative interviews, 

Mayring, (2008) content 

analysis  

Mean 

63 

Range 

37–84  

n= 12 

F= 5 

M= 7 

Outpatients, receiving 

chemotherapy  

PG-SGA  Not stated 

Reimer, 2012 

Canada (421) 

 

Qualitative interviews  >55 YO 

 

n= 22 

F= 13 

M= 9 

Free-living in community, 

members of senior’s 

association; classed as at risk by 

SCREEN II tool 

SCREEN II Random sample; SCREEN 

II via post 

Hamirudin, 2016 

Australia (422) 

Qualitative, in-depth 

interviews 

≥ 75 

YO 

n= 17 Free-living in community; 

classed as ‘at risk’ or 

‘malnourished’ by screening tool 

MNA-SF 

 

Opportunistic screening; 

GP practice 

Balstad, 2019 

Norway (423) 

 

Structured de-briefing 

interviews 

Mean 

64.4 

YO 

± 11.9 

n= 23 Inpatients n=22, Outpatient n=1,  

n=22 receiving anti-cancer 

treatments  

PG-SGA Purposive sampling  

 

Key: DETERMINE (DETERMINE Your Nutritional Health), HCP (Health Care Professional), INSYST I & II (Imperial Nutritional Screening System I & II), MNA (Mini Nutritional 

Assessment), MNA-SF (Mini Nutritional Assessment Short Form), MST (Malnutrition Screening Tool), MUST (Malnutrition Universal Screening Tool), PG-SGA (Patient Generated 

Subjective Global Assessment), SCREEN II (Seniors in the Community – Risk Evaluation for Eating and Nutrition), YO (years old) 
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 Participants  

Participants with a range of medical conditions were represented, including those receiving 

medical or surgical treatments (415, 416, 418, 420, 423) including anticancer treatments, such 

as chemotherapy and radiotherapy (417, 420, 423), and free-living individuals without 

significant morbidity (421, 422). Various recruitment methods were used, including 

consecutive (416, 417) and sequential (415) inclusion of clinic patients, and convenience (418) 

sampling of inpatients in quantitative studies. Qualitative studies used convenience (419), 

random (421) opportunistic (422) or purposive (423) sampling. One study did not state 

recruitment methods (420). No papers were identified which captured experiences of patients’ 

families or informal carers. 

Various malnutrition screening tools were used; Malnutrition Universal Screening tool (MUST) 

(415, 416), Malnutrition Screening Tool (MST) (417), Imperial Nutritional Screening System I 

and II tools (INSYST I & II), Mini Nutritional Assessment (MNA) (418), DETERMINE Your 

Nutritional Health (DETERMINE) checklist (419), Patient Generated Subjective Global 

Assessment (PG-SGA) (420, 423), Seniors in the community – Risk Evaluation for Eating and 

Nutrition II tool (SCREEN II) (421) and the Mini Nutritional Assessment – Short Form (MNA-SF) 

(422). See Table 19. 

 Questionnaire findings 

Three studies (415-417) collected data regarding participant’s experiences of screening using 

questionnaires. The fourth (418) evaluated the acceptability of the tool by asking participants 

their subjective opinions regarding the tool. From these, most participants reported they were 

agreeable towards nutritional screening, with 99% (415) and 100% (416) of participants in two 

studies reporting they were happy to answer questions regarding their nutrition. Written 

comments (417) included three positive responses, of screening as a ‘good idea’, and four 

negative comments, suggesting nutritional screening was ‘unnecessary’. Requests for 

explanation of screening results were made (415). Finally, the fourth study (418) where 

comments from participants were noted, suggested most were comfortable with the screening 

process and recognised the importance of screening.  

 Interview findings  

Three key themes emerged: 1) experience of nutritional screening; 2) misunderstanding of 

malnutrition; and 3) barriers to, and opportunities for change.  

5.5.4.1 Experience of nutritional screening  

Comments regarding screening tool content or process were common, with data generating a 

theme regarding the acceptability of being screened. Participants found screening to be simple 
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(419, 422), and possible as part of a routine assessment (421) Questions asked were 

acceptable, and participants did not feel they were too sensitive or intrusive (420, 422).  

“Well it’s quite simple. When you get to my age, you want things simple don’t you?” (422) 

However, some participants were unclear on what had been examined, or of the purpose of 

nutritional screening (420). Completion of questionnaires also caused some participants 

distress, particularly when discussing unintentional weight loss, or negative changes to their 

physical condition (423).  

“I want to avoid this! [refers to question about weight loss]. The hardest thing is when you lose 

weight when you actually don’t want to” (423) 

5.5.4.2 Misunderstanding of malnutrition  

A key theme was seen regarding participants misunderstanding of the term malnutrition, with 

many believing that ‘malnutrition’ was not following a ‘healthy diet’, high in fruits, vegetables, 

and wholegrains, or that being overweight precluded malnutrition (419-421): 

“I’m 280 pounds. How can I be malnourished?” (419) 

This requirement to follow a ‘healthy diet’ was reinforced by the media (e.g. magazines), and 

family members, if participants had received a new medical diagnosis (e.g. cancer) (420, 422). 

Participants had a poor understanding of malnutrition and its contributory factors; with 

participants reporting that their overall nutritional health was ‘fair’ or ‘good’, even if screening 

showed a nutritional issue to address (419).  

“Well I couldn’t understand that. When I eat properly – I feel I eat properly – I couldn’t 

understand why… then it showed I was malnourished” (422) 

Due to this misunderstanding, some participants reacted negatively when informed of their 

nutritional risk, and were disappointed or upset with screening results (421, 422). Some felt 

accused of having an inadequate diet (421), or having a poor knowledge of nutrition when they 

believed they were well-informed (419).   

“I was initially kind of shocked that I scored… you know” (421) 

“So in what way do you feel I… I’m not doing the right things?” (421) 

This caused participants to justify their current dietary intake, and describe how they had cut 

down on ‘bad’ foods, and were making an effort to consume the ‘right’ foods, including 

changing snacks to fruit, consuming wholegrain foods, or reducing red meat intakes (419-422). 

“Yeh well I eat loads of vegetables and so I found it ah… I am doing things right” (421) 
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“Now I eat fruit instead of chocolate” (420) 

Risk perception 

Further misunderstandings of malnutrition’s causes and consequences were seen in 

participants who had lost weight. Participants saw weight loss as a positive, due to previously 

being overweight (420), and rationalised weight loss as due to healthy dietary changes, rather 

than their diagnosis. Weight loss was also seen as a normal part of ageing (422), and was not 

associated with disease (420).  

“Yes, I noted it [weight loss], I’m better off, I was a bit too snug” (420) 

However, some participants credited weight loss as a cause of physical weakness, and saw 

weight loss as a negative event (420, 423) 

“I have lost a lot of weight, seven kilos, it was the end of my strength. It [weight loss] was bad 

and depressing” (420) 

Due to beliefs that being overweight, or following a ‘healthy’ diet precluded malnutrition, 

participants did not see themselves as ‘at risk’. With this, nutritional screening results were not 

prioritised, and advice to manage malnutrition was declined or ignored (421, 422). Participants 

also compared their own risk to others, feeling their risk was comparatively low; this was 

supported by a perceived lack of symptoms related to malnutrition (421).  

“I don’t feel I’m as much at risk as… as the community at large. And that’s what bothers me are 

the people out there. They’re far more at risk I feel” (421) 

Symptoms, such as weight loss were seen as a normal part of ageing, or the disease process 

(e.g. cancer), and therefore were not seen as modifiable (420, 422) 

“Well they can’t do much. It’s me getting old, tired and worried and well, you know” (422) 

Results of screening 

Reactions to results of screening varied. On reviewing results, rather than focusing on 

nutritional risk, participants noted positive aspects of their current diet (421, 422). A focus on 

‘room for improvement’ was seen; with screening results seen as affirmation of aspects of 

their diet they were getting ‘right’ rather than highlighting areas which required intervention 

(419, 421).  

Similarly, participants often dismissed results or advice, as weight loss was attributed to other 

perceived unrelated factors, such as cancer therapies, or a belief that their current knowledge 

or actions were sufficient (420, 422); 
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“I don’t need it.  No, we look after ourselves as far as cooking and eating is concerned. I think 

common sense has got a lot to do with it” (422) 

Interpretation of nutritional risk was also contextualised in light of other health concerns or 

social situations (419-421), particularly if participants felt they were eating well (419, 422), 

therefore dietary changes were not a priority. 

“Well because of the issues I have with my son and his children, I didn’t really take an awful lot 

of notice of it I’m afraid. I’m sorry, I should have but I didn’t” (422) 

5.5.4.3 Barriers to, and opportunities for change  

Barriers to change, misinformation and rejection  

Several barriers to changing dietary intake emerged. Results of screening were dismissed as 

irrelevant, incorrect or unrequired (420-422) if participants felt they were eating well, or were 

consuming a ‘healthy’ diet, and resulted in participants declining information aimed at 

improving their nutritional status (422).  

“Well I couldn’t understand that. When I eat properly – I feel I eat properly – I couldn’t 

understand why… then it showed I was malnourished” (422) 

Poor appetite, caused by ageing or diseases status, was a barrier to change (419-421). 

Similarly, social circumstances and lifetime habits, such as cooking and food choices, also 

presented as barriers, meaning nutritional information was not prioritised above other 

concerns or habits (421, 422).  

Nutritional recommendations were also rejected due to participants feeling information 

provided was not personalised, and methods and results of mass nutritional screening were 

not applicable to themselves as individuals. 

“The recommendations were good for the average person, but like I said, I believe that I eat 

and watch my diet quite well” (421) 

Opportunity for change 

Conversely, some participants were pleased the topic of nutrition was addressed, and felt they 

may benefit from nutritional recommendations (420-422). However, this was often seen as 

“room for improvement” (419, 421), rather than a requirement to change.  

“I count on the medical profession to let me know if they see that there is something wrong. If 

my weight drops or whatever, then I hope they will ring bells and say “Hey!” (421) 
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 Discussion 

We provide the first systematic review and synthesis of patients, families, and carers’ 

experiences of nutritional screening. Results of this review suggest participants found 

nutritional screening to be acceptable. Despite this, issues regarding the relevance, 

understanding, and value of nutritional screening must be noted. Reaction to results of 

screening were mixed, and included disbelief, disappointment, and offence, as well as being 

seen by some as an opportunity for learning. Poor understanding of malnutrition, 

misattribution of risk, and perceived barriers contributed to low prioritisation and indifference 

to results and nutritional advice given. 

Although survey responses suggest nutritional screening is perceived as an acceptable process, 

and completion of screening tools themselves was not burdensome, analysis of qualitative 

papers regarding the usefulness and applicability of nutritional screening raise questions 

regarding nutritional screenings effectiveness.  

Qualitative and survey responses align regarding the acceptability of the screening process; 

however, some participants did not understand the purpose of screening, or what was being 

screened for. Similarly, results showing risk of malnutrition were met with disbelief or 

indifference, as malnutrition, and the role of screening were not well understood, and 

therefore were not prioritised. This lack of understanding of malnutrition and its role in ageing, 

disease and overall health, meant participants expressed little concern regarding a diagnosis of 

malnutrition risk; with perceptions of good nutrition focused on following a ‘healthy’ diet, 

rather than one appropriate for their current medical condition. Importantly, generic nutrition 

support advice was often rejected, as participants perceived themselves to either require 

individualised advice, e.g. due to comorbidities, or did not see themselves as one of the 

majority. 

Common barriers to change included incorrect assumptions that weight loss and poor appetite 

were a normal part of ageing, or an expected part of disease. A recent systematic review (424) 

identifying barriers and facilitators to nutritional screening in the community, which included 

both patient and HCP responses, identified similar barriers, including; reluctance to be 

screened, lack of recognition of malnutrition and its importance, and avoidance of ‘unhealthy’ 

calorie-dense foods. Moreover, our review suggested perceptions regarding the positives of 

weight loss and avoidance of ‘unhealthy’ foods were reinforced by family and media 

encouragement to follow a ‘healthy’ diet. 

Mass nutritional screening is recommended as per NICE (138), however, its benefit has yet to 

be evidenced. A Cochrane review examining the effectiveness of nutritional screening on 
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patient outcomes and quality of care found that there was insufficient evidence in the support 

of screening, although no evidence of ineffectiveness was found (425). Similarly, NICE guidance 

recommending nutritional screening is solely based upon expert clinical opinion, and the 

effectiveness of nutrition support to manage malnutrition risk is unclear, as previous studies 

demonstrated little overall effect on mortality, and carried a high risk of bias (138, 404, 426). 

Considerations of the cost-effectiveness and validity of methods of screening are also required 

when appraising the appropriateness and viability of screening methods, and include the 

condition being screened for showing benefit of treatment, and the benefits weighed against 

possible harms caused by screening, e.g. anxiety, overdiagnosis (402, 427).  

Concerns regarding the harms of screening are more often considered when discussing 

screening for diseases such as cancer, where harms of testing procedures, diagnostic false-

positives, and anxiety caused by screening itself, are more tangible (405, 426). However, 

potential harms of nutritional screening, identified by this review, include the distress of being 

informed of results, particularly if participants felt they were following a ‘healthy’ diet, or the 

screening tool highlighting negative physical attributes e.g. significant weight loss. This may 

cause resistance to change, or reluctance to accept advice to manage nutritional risk. With the 

lack of evidence regarding the role and benefit of screening, and results of this review 

suggesting screening results are poorly understood, question regarding the effectiveness of 

nutritional screening, whilst public understanding of the condition is poor, must be considered.  

 Implications for clinical practice, research, and policy 

This review identified several areas which require further considerations when implementing 

nutritional screening programmes. Foremost, knowledge regarding malnutrition; both its 

causes and consequences, must be addressed to allow informed interpretation of screening 

results. Primarily, misconceptions that weight loss is always a positive health outcome, and 

that consumption of calorie-dense foods is always ‘unhealthy’, must be addressed.  

Education for vulnerable groups regarding the role of nutritional screening, malnutrition, and 

its causes and consequences, combined with a tailored approach to providing nutritional 

advice may help support behaviour change, particularly in societies where key public health 

messages are aimed at combatting obesity.  

With this, further research regarding the most appropriate and effective interventions to 

identify and manage malnutrition should be conducted to prevent psychological or physical 

distress when there is no prospect of benefit, e.g. anxiety or disbelief of results resulting in 

disengagement, or provision of inappropriate treatments e.g. for patients with refractory 

cachexia (428). 
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How to alter public health messages, to encompass requirements for different nutritional 

needs across the lifetime, and between the two public health considerations of obesity and 

malnutrition, also requires consideration.  

 Strengths and limitations  

Use of a mixed-methods design is a main strength of this review, with both qualitative and 

quantitative studies included in the analysis. This allowed triangulation of results and enabled 

a richer insight into patients’ experiences of nutritional screening. 

Although this review only included nine studies, the depth of information gained from the 5 

included qualitative studies, which included 83 participants, regarding the specific topic of 

nutritional screening, provides a robust assessment of patients’ views of nutritional screening 

(429). However, due to limitations identified in the original articles, including some limited 

sample sizes, and lack of diversity in research populations, caution is required when 

interpreting results, and further research regarding patients’ experiences of nutritional 

screening is required.  

Additionally, we did not use a theoretical framework underpinning the qualitative analysis. 

However, due to the narrow topic and small number of studies included, the absence of a 

framework is unlikely to have weakened results.  

Studies included in this review were from high income countries, where issues of obesity, its 

associated comorbidities, and the requirement for weight loss to manage these conditions, is a 

key public health message. Therefore, the generalisability of some findings (e.g., weight loss 

seen as positive) may be limited to societies were obesity is felt to be a greater concern than 

malnutrition.  
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 Conclusion  

Misunderstanding, caused by a lack of knowledge regarding the causes and consequences of 

malnutrition, resulted in reduced risk perception and disbelief or rejection of screening results. 

Nutritional screening can be a trigger for dietary changes, but barriers, including older age, 

lifetime habits, disease status and social factors, particularly family and media encouragement 

of ‘healthy’ diets, meant nutritional problems were not prioritised, particularly when weight 

loss, and poorer dietary intake were seen as a normal part of ageing and the disease process. 

This resulted in low prioritisation of screening results and associated recommendations. The 

effectiveness and appropriateness of nutritional screening, when results are misunderstood, 

and risk misattributed to disease or ageing, must be considered, particularly when the efficacy 

of nutritional interventions to manage malnutrition are unknown. Although the process of 

screening is acceptable, without addressing patient barriers, particularly a fundamental lack of 

knowledge regarding malnutrition, in the context of a paucity of cost-effectiveness data, the 

role of nutritional screening must be questioned.  

 Summary  

This chapter presented the methods, results and discussion of a systematic review of patient, 

family, and carer experiences of nutritional screening. In this review, the results of nine 

studies, representing 609 participants, with 83 participants from five qualitative studies, were 

synthesised. Although screening for nutritional problems was seen as ‘acceptable’, a lack of 

understanding regarding the causes and consequences of malnutrition resulted in low 

prioritisation, or disregard of screening results. Findings also suggest that nutritional concerns 

are not prioritised in relation to other aspects of health, with several barriers to acceptance of 

nutritional screening and provision of advice identified. In the next chapter, Chapter Six, the 

methods for the mixed-methods observational study will be presented.  
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 Mixed-Methods Study: Methods  

Chapters four and five presented the findings of the systematic reviews, showing the 

relationships between markers of malnutrition and clinical outcomes in older adults with 

cancer Chapter Four, and patients’ experiences of nutritional screening Chapter Five. 

Due to the clinical overlap between malnutrition, sarcopenia, and cachexia, particularly in 

older adults with cancer who are at a higher risk of all three conditions (12, 13), the ability to 

differentiate between, and therefore effectively diagnose each condition is challenging. To 

facilitate the aim of producing a single tool that can achieve this, I designed a mixed-methods 

observational study. This involved screening older adults with cancer, aged ≥70 years, for 

sarcopenia, cachexia, and markers of malnutrition, and recording their subsequent clinical 

outcomes. Qualitative interviews, regarding the process of screening, and patient views, 

experiences, and opinions on screening, and of the three conditions, were also conducted.  

Due to the COVID-19 pandemic; delays caused by having to close and restart the study in 

between COVID-19 waves, and difficulties with recruitment caused by the pandemic, 

amendments were made to adapt and modify the study. The original study aim and objectives 

are outlined in Appendix 1, with the original study protocol, which outlines the intended study 

design is shown in Appendix 2. Figure 10 shows the original study design, and Figure 11 details 

the amended mixed-methods study design. 
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Figure 10: Diagram detailing the original mixed-methods, observational cohort study with a convergent parallel design 

  

Quantitative data collection 

Completion of: MCASCO, 

SARC-F, malnutrition 

screening questions 

Sample size: 90 -120 

Qualitative interviews Completion of interview re: 

views/experiences of screening 

Sample size: 8 – 10  

Experience / views of:  malnutrition, sarcopenia, and 

cachexia assessment (measures, questions) 

- Understanding of conditions 

Preliminary production of initial single screening tool 

Final single screening tool  

Qualitative 

interviews / 

clinical focus 

group(s)  

Interview re: 

acceptability / 

feasibility of tool 

Sample size: 13 - 

Refinement of screening tool  

Refinement of screening tool  

Preliminary 

assessments of face 

and content validity 

Collection of patient outcomes: 

- Survival 

- Hospital admissions and 

length of stay 

- Anticancer treatment 

adherence or toxicity  

- Referrals to allied health 

professionals 

Statistical analysis:  

- Regression analysis 

- Survival analysis 

- Diagnostic test evaluation(s) 

Evidence from the 
literature, including 

Systematic review of 
malnutrition markers 
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Figure 11: Diagram detailing the amended mixed-methods, observational study with a convergent parallel design 

  

Quantitative data collection 

Completion of: MCASCO, 

SARC-F, malnutrition 

screening questions 

Sample size: 40 - 60 

Qualitative interviews Completion of interview re: 

views/experiences of screening 

Sample size: 10 – 15 

Experience / views of: malnutrition, sarcopenia, and cachexia 

assessment (measures, questions) 

- Understanding of conditions 

Preliminary production of initial single 

screening tool 

Collection of patient 

outcomes: 

- Survival 

- Hospital admissions and 

length of stay 

- Anticancer treatment 

adherence or toxicity  

- Referrals to allied health 

professionals  

Statistical analysis:  

- Descriptive data 

- Selected regression analysis 

- Overlap of malnutrition, 

sarcopenia, and cachexia 

Evidence from the 

literature, including:  

Systematic review of 

patient experiences of 

nutritional screening 

Initial investigations regarding 

feasibility of further studies  Evidence from the literature, 

including: Systematic review of 

malnutrition markers 
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 Study objectives and designs  

The changes to the study objectives and associated study methods are discussed below. 

 Study research questions 

The research questions to be answered by the quantitative data collection and analysis were: 

▪ Which markers of malnutrition, sarcopenia, and cachexia used in screening tools are 

predictive of clinical outcomes in older adults with cancer?  

However, due to the impact of the pandemic, this became unattainable, this was amended to: 

▪ What is the prevalence and overlap of malnutrition, sarcopenia, and cachexia in a 

group of older adults with cancer? 

A mixed-methods approach was required to achieve my overall aim, therefore the study also 

included qualitative interviews, with data collected in parallel with the observational study.  

The research question for the qualitative data collection was: 

▪ What are the experiences and views of older adults with cancer regarding screening 

for malnutrition, sarcopenia, and cachexia? 

Data collected were to be used to inform on the feasibility, clinical relevance, and patient 

acceptance and perceived benefit of a screening tool to detect and differentiate between 

malnutrition, sarcopenia, and cachexia in older adults with cancer. 

Due to time and resource limitations within the scope of this thesis, validation of the screening 

tool was not possible. Additional original research questions, regarding the acceptability and 

feasibility of a single screening tool by patients and clinicians, and assessment of the statistical 

properties of said tool, were planned, but were not completed due to delays and recruitment 

restrictions caused by the COVID-19 pandemic. Study questions, their methods, and how they 

have been affected are detailed in Table 20. 
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Table 20: Table of study aims, questions and research objectives amended due to the pandemic  

 Original research aim/questions Amended research question 

Overall research aim 

Research 

aim 

Develop a single, clinically relevant 

screening tool, able to identify and 

distinguish between elements of 

malnutrition, sarcopenia, and cachexia 

in older adults with cancer 

To understand better the prevalence, 

detection, assessment, and patients’ 

experiences of malnutrition, 

sarcopenia, and cachexia in older 

adults with cancer. 

Research questions  

Question: Which markers of malnutrition, 

sarcopenia, and cachexia used in 

screening tools are predictive of clinical 

outcomes in older adults with cancer? 

What is the prevalence and overlap of 

malnutrition, sarcopenia, and cachexia 

in a group of older adults with cancer 

Objectives: To explore the relationship between 

malnutrition, sarcopenia and cachexia 

and clinical outcomes  

To gain exploratory estimates of the 

prevalence of malnutrition, sarcopenia, 

and cachexia in a group of older adults 

with cancer 

To assess the statistical properties of 

the new tool as proof of concept 

To explore the interrelationships and 

overlap of malnutrition, sarcopenia, 

and cachexia in a group of older adults 

with cancer 

 

To explore the acceptability and 

feasibility of the new tool by patients 

and clinicians  

To investigate the feasibility of 

conducting a subsequent adequately 

powered study to develop, refine, and 

test, a single, clinically relevant 

screening tool, able to identify and 

distinguish between elements of 

malnutrition, sarcopenia, and cachexia 

in older adults with cancer 

Method: Cohort study  Cross-sectional study 

Question: What are the experiences and views of 

older adults with cancer regarding 

screening for malnutrition, sarcopenia, 

and cachexia? 

No change 

Objective: To explore patients experiences and 

views of clinical assessment and 

management of malnutrition, 

sarcopenia, and cachexia 

To explore and understand patients’ 

experiences and views of the clinical 

assessment and management of 

malnutrition, sarcopenia, and cachexia 

Method: Patient participant interviews No change 
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 Study design  

I conducted a mixed-method, single centre study, with a convergent parallel design. This was 

an exploratory observational study, with both quantitative and qualitative aspects running in 

parallel.  Participants receiving inpatient and outpatient care at the Queens Centre for 

Oncology and Haematology (QCOH) were screened for malnutrition, cachexia and sarcopenia 

using the SARC-F sarcopenia screening tool (109), MCASCO cachexia screening tool (16), and 

nutritional screening questions and assessments (18). Interviews with a sub-sample of these 

participants regarding their experiences and views of nutritional screening, was also 

conducted. Clinical outcome data were collected at baseline, and at three-, six- and 12-

months, to explore the relationship between the presence of these three conditions on 

participants’ outcomes, e.g., survival data, adherence to planned cancer treatment. However, 

due to the impact of COVID-19 on clinical outcomes, these were not used in the analyses. The 

results from the screening tools and interviews were used to inform upon the feasibility, 

clinical relevance, patient acceptance and perceived benefit of developing a single, clinically 

relevant, shortened screening tool to distinguish between elements of the three conditions 

simultaneously so management plans could be appropriately targeted.  

I had planned further stages, to explore patients’ and clinicians’ opinions regarding the 

acceptability and feasibility of use of the singular screening tool, which included participant 

interviews regarding the use of the screening tool. Responses were to be used to further shape 

and refine the tool. However, as noted previously, due to delays and issues caused by the 

COVID-19 pandemic, not all aspects of the study could be completed within the thesis 

timescale. Figure 12 outlines the proposed study timeline; and Figure 13 for the actual study 

timeline. See section 6.7 for the impact of the COVID-19 pandemic on the study. 

 Patient and public involvement   

Patient and public involvement (PPI) is recommended to improve the relevance and quality of 

research (430), with members of PPI groups contributing through discussion to decisions about 

research, of its design, relevance, conduct, and acceptability (430). The proposed protocol, 

study measures, topic guides and lay information were presented and discussed at the Trans 

Humber Consumer Research Panel – a local panel led by lead clinical research therapist at 

HUTH, which included members of the public with experiences of a wide range of medical 

conditions and/or experience as a carer for relatives with chronic conditions. See Appendix 8 

for the panels feedback form. See section 6.6.2 for discussion of changes made. Further 

discussions of the proposed protocol, study measures, and topic guides were then completed 

with a member of the public with experience caring for a loved one with cancer. See section 

6.6.2. 
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 Jan  
2020 

Feb  
2020 

Mar 
2020 

Apr 
2020 

May  
2020 

June  
2020 

July  
2020 

Aug 
2020 

Sept 
2020 

Oct 
2020 

Nov 
2020 

July 2021 

Cohort study – quantitative data collection 
 

     

 Interviews – qualitative interviews 
 

     

       Production of shortened 
screening tool 

   

         Initial refinement of 
single tool 

 

   Collection of longitudinal outcome data: three-, six-, and twelve-month follow-up (April 2020 – July 2021) 
 

 

Figure 12: Original timelines for data collection, analysis, and longitudinal follow-up   
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May 

2021 

June 

2021 

July 

2021 

Aug 

2021 

Sept 

2021 

Oct 

2021 

Nov 

2021 

Mar 

2022 

Group one 
Pre-COVID 
13/01/2020 – 13/03/2020, 
n=30 

Group two 
COVID 
19/10/2020 – 
19/11/2020, n=6 

Group three 
COVID  
17/05/2021 – 30/09/2021 
n=3 

   

 Interviews 
Group one 
10/02/2020 – 
13/03/2020, n=3 

Interviews  
Group two 
19/10/2020 – 
19/11/2020, n=2 

Interviews 
Group three 
17/05/2021 – 30/09/2021 
n=3 

   

          Analysis to inform 
upon single 
screening tool 

 

   Collection of longitudinal outcome data: three-, six-, and twelve-month follow-up for groups one and two, and three- and six-

month follow-up for group three. Follow up complete March 2022.   

 

Figure 13: Actual timeline for data collection, analysis, and longitudinal follow-up   



169 
 

 Methods of quantitative data collection 

The following section details the study inclusion and exclusion criteria, baseline demographics 

collected, screening questions and measures, and patient outcomes collected, including details 

of the various methods of data collection. See section 3.2.1 for the rationale for the chosen 

population, and section 3.4.8 for the rationale of chosen screening methods. 

 Participants 

Participants were eligible for inclusion if they were: 

▪ Aged 70 years and older; 

▪ Multi-disciplinary team (MDT) agreed diagnosis of one of the following cancer 

diagnoses; 

- Breast cancer 

- Colorectal cancer 

- Lung cancer 

- Prostate cancer 

- Head and Neck cancer 

- Upper Gastrointestinal cancer 

▪ Able to provide informed consent; 

Participant exclusion criteria were: 

▪ Those considered by the MDT to be in the last few weeks of life; 

▪ Unable to understand English well enough to provide fully informed consent, or 

comply with the study assessments, and suitable translation services are not available 

were excluded 

▪ Participants on other clinical trials were assessed on a case-by-case basis. 

 Measures and outcomes  

Demographics and clinical measures were recorded at baseline, with clinical outcomes 

recorded at three-, six- and twelve months. Methods of data collection are detailed in Table 

21. Additional measures, of participants COVID-19 status, and any previous recorded positive 

COVID-19 nasal swabs were also included upon the resumption of the study, after the first 

study suspension. 
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Table 21: Outcome and demographic data collection methods 

Method of collection Outcomes Demographic 

measures 

Lorenzo*, electronic 

clinical record 

Survival (original primary outcome) 

Presence/absence of registration of 

death, date of death (number of 

days post measures) 

Age 

 

Hospital admission(s) and associated 

length of stay (defined as number of 

24-hour stays) 

Sex, 

Past medical history 

Referral to Allied Health 

professionals Dietitians, 

Occupational therapists, 

Physiotherapists, Speech and 

Language therapists (original 

secondary outcomes) 

ARIA oncology 

information system** 

Anticancer treatment prescription 

Recorded anticancer treatments 

(number of fractions of 

radiotherapy, planned 

chemotherapy, number completed 

Cancer diagnosis 

Including TNM status 

Anticancer treatment adherence 

Documentation of breaks in 

treatment, cancellation, or 

postponements  

 

Anticancer treatment toxicities  

Identified through patient journal 

entries 

 

Patient report  Social history 

Employment, 

smoking status, 

cohabitation/carers 

Clinician assessment  Rockwood clinical 

frailty scale score 

(431) 

Charlson comorbidity 

index (432) 

Additional measures, of participants COVID-19 status, and any previous positive COVID-19 

nasal swabs were also included upon the resumption of the study after the first study 

suspension. 

*Lorenzo: Hull University NHS Trust Generic electronic health record   

** ARIA: Hull University NHS Trust Oncology specific electronic health record  
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 Screening measures 

Measures of; the diagnosis of malnutrition, sarcopenia, or cachexia, were determined from the 

data collected, as outlined in Table 22. All measures were collected at baseline. All measures 

were taken, and questions were asked of participants by me as the researcher. See Appendix 9 

for the data collection form. I demonstrated all physical study measures, including 

measurement of mid-arm circumference, use of handgrip dynamometer, chair stand test and 

timed-up-and-go (TUG) test, and use of Bioelectrical Impedance Analysis (BIA) to study 

participants before measures were taken. Participants were able to decline any screening 

measures or questions they did not wish to, or were unable participate in, or answer. The 

reason for declining the measure was recorded. Table 23 outlines the nutritional screening 

questions asked, including associated anthropometric measures, against the published 

malnutrition screening tools. 

 Primary and secondary outcomes 

The original primary and secondary outcome measures are denoted in Table 21. Due to the 

impact of the pandemic, the use of these measures was no longer feasible, see section 6.1.2. 

Therefore, diagnosis of the conditions of interest; malnutrition, sarcopenia, and cachexia, were 

used as primary outcomes.  

Alongside the outcomes, additional assessment of the feasibility of measures; of patient’s 

ability to complete the measure or of patient’s choice to decline to complete the measure, 

were also noted.  
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Table 22: Markers of malnutrition, sarcopenia and cachexia and associated data collected by 

assessment domain  

Marker Malnutrition Sarcopenia Cachexia 

Anthropometry  Weight: current, three, 
six and 12 months ago; 
Height: BMI; 
Mid-arm 
circumference; 
Hand-grip strength; 
Fat-free muscle index; 
Visual assessment: 
clavicles, temples, 
emaciated 

Hand-grip strength; 
Chair-stand test; 
Fat-free muscle index;  
Timed-up-and-go-test; 
Qu: difficultly carrying 
10lb; 
Qu: difficulty walking 
across a room; 
Qu: transferring chair 
to bed; 
Qu: difficulty 10 stairs; 
Qu: falls in one year 

Weight loss;  
Fat-free muscle index; 
Qu: effort climbing 
stairs; 
Qu: fatigue walking 
500m; 
Qu: stay in bed/chair; 
Qu: limitations in 
work/daily activities; 
Qu: felt weak 

Biochemical  NA NA Albumin; Haemoglobin; 
C-reactive protein; 
Lymphocyte count 

Clinical Diagnosis; 
Comorbidities 

NA Qu: pain; 
Qu: physical/medical 
condition interfering 
with family life; 
Qu: rate overall health; 
Qu: rate overall QOL 

Dietary Diet texture: normal 
(solids), soft diet, 
liquid only, minimal; 
Oral intake: ONS / EN / 
PN / NBM; 
Percentage of meal(s) 
eaten: 100%, 75%, 
50%, 25%, <25%; 
Assistance with eating: 
no, some, complete; 
Fluid intake; 
gastrointestinal 
problems: oral, pain, 
oral dryness, difficulty 
swallowing, nausea 
and vomiting, 
constipation/diarrhoea  

NA Qu: appetite; 
Qu: when I eat, 
fullness 
 

Environment Food preparation: Self, 
NOK/partner, family 
member, carer, other; 
Food shopping: Self, 
NOK/partner, Family 
member, carer, other 

NA Qu: limitation in 
work/daily activities; 
Qu: limitation to 
hobbies/leisure 
activities; 
Qu: need to rest; 
Qu: pain interfering 
with activities;  
Qu; difficulty 
concentrating 

Key: BMI = Body Mass Index, EN = Enteral Nutrition, NA = not applicable, NBM = nil by mouth, NOK = 

next of kin, ONS = Oral Nutritional Supplements, PN = Parenteral Nutrition, Qu = question 
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Table 23: Malnutrition screening tool questions by corresponding published screening tool  

Malnutrition 
screening question 

Corresponding screening tool  Value / answer  

Current weight, 
‘usual weight’ and 
weight loss, 
Intentional weight 
loss 

BAPEN, BNST, CNST, ESPEN, 
GNRI, INSYST, MST, MUST, NRI, 
NRS-2002, NUFFE, SGA, SNAQ, 
SNST, 3-MinNS 

Percentage overall loss, 
timeframe of weight loss, Yes / 
no unintentional  

BMI  
(weight / height2) 

BAPEN, BNST, ESPEN, MUST, 
NRS-2002, 3-MinNS 

kg/m2 

MAC BAPEN cm 

FFMI ESPEN kg/m2 

Visual assessment: 
Temple 

3-MinNS Hollowing / slight depression / 
defined 

Visual assessment: 
Clavicles 

3-MinNS Protruding / slight protrusion / 
not visible 

Visual assessment: 
Emaciated 

SNST Yes    /   No 

Assessment of 
appetite 

NUFFE, SGA, SNAQ Yes / No 
Time periods decreased 

Type of oral intake BAPEN, BNST, SGA, SNST Normal (solids) / soft diet / 
liquids only / minimal / NBM (if 
NBM time-period) 

Regular use of 
supplements 

SNAQ ONS / EN / PN  

Percentage of meal 
usually eaten / 
reduced oral intake 

BNST, CNST, INSYST, MST, NRS-
2002, NUFFE, SGA, SNST, 3-
MinNS 

All, 75%, 50%, 25%, <25%, time-
period reduced  

Require assistance 
with eating 

NUFFE No / some / complete 

Fluid intake per day NUFFE Number of cups / mls per day 

Gastrointestinal 
symptoms: Oral 

NUFFE, SGA Pain / dryness / difficulty 
swallowing 

Gastrointestinal  
symptoms:  
Nausea and vomiting 

SGA Yes / no 

Gastrointestinal 
symptoms: 
Diarrhoea or 
constipation 

NUFFE Yes / no 

Who completes food 
shopping 

NUFFE Self / NOK / Family member / 
carer / other 

Biomarker: 
Serum albumin 

CONUT, GNRI, NRI, PNI g/l 

Biomarker: 
Total lymphocytes 

CONUT, PNI µ/l 

Biomarker: 
Cholesterol 

CONUT mmol/l   
                                           (18, 331) 

 

Key: FFMI = Fat Free Mass Index, MAC = Mid Arm Circumference, NBM = Nil By Mouth, NOK = Next of 

Kin. 
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Screening tools key: BAPEN = British Association for Parenteral and Enteral Nutrition, BNST = British 

Nutrition Screening Tool, CNST = Canadian Nutrition Screening Tool, CONUT = Controlling Nutritional 

Status, ESPEN = European Society for Clinical Nutrition and Metabolism, GNRI = Geriatric Nutritional Risk 

Index, INSYST = Imperial Nutrition Screening System, MST = Malnutrition Screening Tool, MUST = 

Malnutrition Universal Screening Tool, NRI = Nutrition Risk Index, NRS-2002 = Nutrition Risk Screening, 

NUFFE = Nutritional Form for the Elderly,  PNI = Prognostic Nutritional Index, SGA = Subjective Global 

Assessment, SNAQ = Short Nutritional Assessment Questionnaire, SNST = Simple Nutrition Screening 

Tool, 3-MinNS = 3 Minute Nutrition Screening 
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 Screening equipment  

Screening for malnutrition, sarcopenia, and cachexia involved anthropometric measures, blood 

biomarkers, and collection of demographic information including clinical diagnoses, as noted in 

Table 22. Equipment and methods used to gain the required measures are detailed in Table 

24. The rationale for, and reliability of these measures, are discussed in 3.4.8. 

Table 24: Screening equipment and associated measures 

Equipment or source of data Associated measure 

Bioelectrical Impedance Analysis 

machine 

Fat free mass 

Appendicular skeletal muscle and skeletal muscle 

index (17, 281, 282) 

Weight  

Body Mass Index 

Hand-grip dynamometer  Hand-grip strength (kg) 

Stadiometer Height (cm) 

Tape measures Mid arm circumference (cm) 

Stopwatch Timed up and go test 

Chair stand test 

Lorenzo – blood tests Albumin 

Haemoglobin  

Lymphocyte count 

C reactive protein 

ARIA - diagnoses Cancer diagnoses and TNM status  
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 Recruitment 

Participants were recruited from the Queens Centre for Oncology and Haematology (QCOH), at 

the Hull University Teaching Hospital NHS Trust (HUTH) from the 13th January 2020. Due to 

the COVID-19 pandemic, recruitment was suspended on the 16th March 2020. Recruitment 

reopened on 19th October 2020 but was again closed on 19th November 2020 due to a second 

COVID-19 wave. Recruitment opened for a third time from 17th May 2021 until 30th September 

2021. 

Participants were initially to be recruited from inpatient settings, on the oncology wards; 30, 

31 and 32, at QCOH, and from oncology outpatient clinics at the centre. However, due to the 

COVID-19 pandemic, of challenges recruiting from outpatients, combined with HUTH Trust 

COVID-10 guidance for researchers, this was amended to inpatients only for the second and 

third study reopening. See section 6.7 for the impact of the pandemic on the study. 

The methods for identifying and approaching participants, including consenting for 

involvement, and study follow up for the quantitative measures are detailed: 

 Sampling methods 

Convenience sampling was used for participant recruitment. To minimise bias, a systematic 

method was used for identifying and approaching inpatients. For this, inpatients on the 

medical oncology wards at QCOH were screened by age and clinical diagnosis on the hospital 

electronic health record, Lorenzo. Next, the current medical condition of potential participants 

was checked, either via the hospital information system, or through discussion with the ward 

MDT, to check to determine eligibility. As per protocol, participants who were too unwell, or 

who were considered to be in the last few weeks of life by the MDT were not approached. 

Potential inpatient participants who met the inclusions criteria were approached for 

involvement.  

Convenience sampling of hospital outpatients was also attempted. Potential participants were 

identified prospectively from clinic lists, and approached, as able before their clinic 

appointments. However, due to the changes employed by the Hospital trust, required due to 

the pandemic, and minimising additional bodies in outpatient clinical areas, approaching 

patient participants in outpatients during the second and third study reopening’s was not 

possible. Instead, the focus for the second and third groups was changed to inpatients who 

were willing to partake in both the quantitative measures and qualitative interviews. 

Participants were still approached consecutively, but with only participants consenting to both 

aspects of the study recruited in group three. This is discussed further in section 6.7. 
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 Identification, approach and consent 

During recruitment, potential participants were screened against the eligibility criteria before 

being approached. As I held an honorary clinical contract at HUTH, participants were 

approached directly by myself for involvement in the study. For this, I introduced myself, 

explained my role, introduced the study, and explained why the potential participant had been 

approached. If, at this point, the potential participant wished to hear more about the study, 

further information regarding the required study measures, expected time commitment, and 

follow up information to be collected was detailed. Interested potential participants were 

provided with a copy of the participant information sheet. At this time, potential participants 

could choose if they wished for me to return at a later agreed time to further discuss any 

aspects of the study, or, if participants wished, they could move directly to consenting for their 

involvement in the study. Throughout, the voluntary aspect of the study, the right to suspend 

involvement at any time, and the fact that their involvement, or choice to decline involvement 

in the study would not affect their medical care in any way, was made clear to potential 

participants during the process.  

If potential participants agreed to be involved in the study, written or witnessed verbal 

consent was gained before the collection of study measures. If participants were unable to 

sign the consent form for any reason, the form was witnessed by another health care 

professional in QCOH. Opportunities to ask questions or have any points of the study clarified 

were offered throughout the consenting process. For this, as well as upholding ethical 

practices as a clinician, I also undertook National Institute for Health Research ‘Good Clinical 

Practice’ training, to ensure the rights, safety and wellbeing of study participants were upheld 

(433). 

Copies of the signed consent forms were made, with one copy being provided to the 

participant, another added to the participants’ medical notes, and a copy held securely by the 

researcher. 
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 Withdrawal or death  

Participants were free to withdraw from the study at any time. Participants did not have to 

provide a reason for withdrawal. Data collected prior to withdrawal of consent were used. 

Participants who withdrew from the screening measures were asked if any prior consent to 

participate in an interview still stood, and if researchers may still access routinely collected 

clinical record data, for the purposes of follow-up. The following information was to be 

collected if a participant withdrew; 

▪ Date of withdrawal; 

▪ Level of withdrawal (full/partial); 

▪ Reason for withdrawal if participant is willing to provide; 

The following information was collected in the event of death;  

▪ Date of death; 

▪ Cause of death (if documented). 

 Group sample size and sampling  

Several considerations were required regarding the sample size original sample size target. As 

the primary outcomes in this study were binary, an a priori sample size was estimated using 

the methodology presented in Peduzzi et al (434). For this, 10 participants per independent 

variable for logistic regression is recommended to minimise type I (‘false positive’) and II (‘false 

negative’) errors. Based upon the current literature of the prevalence of malnutrition, 

sarcopenia, and cachexia in this population at 34%, 38.6%, and 40%, respectively (22, 77, 156), 

and with expected feasible recruitment rates, of three to four participants per week, for the 

proposed recruitment period totalling 30 weeks, resulted in a target sample size of 90 – 120 

participants. This would have allowed inclusion of three to four variables per model whilst 

maintaining 10 events per variable (434).  

It is noted that, although 10 events per variable (EPV) are commonly used in the development 

of binary logistic regression models, there is debate regarding the validity of this criterion 

(435). The use of 10 EPV is particularly debated for the use of predictive models, with the 

relationship between EPV and model performance somewhat dependent on the methodology 

used to develop the model;  there are concerns that the 10 events per variable rule may be too 

lenient when using regression analysis for prediction models (435-437), or too strict in some 

scenarios, such as when using more modern methods of data analysis e.g., those that use data 
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shrinkage, such as least absolute shrinkage and selection operator (LASSO) (436). However, 

despite this, few alternate methods for estimating sample size for use in regression analysis 

have been posed (436). Therefore, to determine the appropriateness of this method of sample 

size calculation, and to allow inferences from these analyses to be contextualised as well as to 

drive future development of the tool, post-hoc power calculations were to be performed. 

6.3.4.1 Recruitment monitoring  

To monitor recruitment, actual recruitment rates were assessed weekly against targeted 

recruitment rates. Recruitment monitoring was also used to aid the assessment of the 

feasibility of conducting a subsequent adequately powered study to refine a single screening 

tool for the three conditions.  

Monitoring of study recruitment rates quickly showed the impact of the pandemic once the 

study reopened for a second and third time. These reduced recruitment rates necessitated the 

changes in the study aims, and impacted upon methods of recruitment, as previously 

described.  

 Quantitative data analysis 

Initial data analysis methods were designed for an expected sample size of 90 to 120 

participants. This recruitment rate was achieved for the first 10 weeks. However, after the 

study suspension and restart in October 2020, study recruitment rates fell to one to two 

participants per week, and fell further when the study reopened in May 2021. Due to this, 

study data analysis methods were amended. See Appendix 10 or the original planned data 

analysis methods, which included regression analysis, survival analysis (including Kaplan-Meier 

analysis) and diagnostic test evaluation (including receiver operating characteristic (ROC) curve 

analysis). The amended data analysis methods used are detailed below.  

6.3.5.1 Study data analysis plan  

Due to the impact of COVID-19 upon patient clinical outcomes, the limited testing for COVID-

19, and associated limited recordings of a diagnosis of COVID-19 infection, quantitative data 

gathered in groups two and three were at high risk of confounding from COVID-19. Similarly, 

all longitudinal follow up data were also at risk of confounding, therefore could not reliably be 

used when COVID-19 was a confounder for which I could not control. Because of this, a 

decision to only use the cross-sectional data obtained from group one, was made. See section 

6.7. 

Primarily, diagnoses of malnutrition, sarcopenia, and cachexia were the primary outcomes of 

interest. Descriptive results, and comparison of groups or assessments of variable 

relationships, e.g., using t-tests, or chi-squared tests, were appropriate, for example, 
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independent t-test for comparison of dependent (outcome, scales) variables with independent 

(exploratory, nominal [binary]) variables. Investigation of the relationships between outcomes 

and variables were also appropriate, e.g., with use of correlation coefficients and odds ratios. 

Odds ratios were calculated from 2 x 2 contingency tables using STATA. Associated confidence 

intervals and p-values were calculated using the Woolf approximation (438), as this has been 

shown to be most appropriate for use in small sample sizes (439) on logistic regression 

confidence intervals for odds ratios with small sample sizes. 

With the sample size of 30 participants from group one, following Peduzzi et al., (434), it was 

possible to conduct a small number of univariate regression models with specifically chosen 

variables, using both the current literature, and the results of the qualitative aspects of the 

study to refine the choice of these variables. 

 Missing data 

Although every effort was made to collect all required data, missing data were a possibility, 

particularly in relation to study measures that may be unfeasible for older populations. Missing 

data were to be dealt with in two ways;  

Initially, I planned to use list-wise deletion (the removal of the entire participant record from 

the analysis is a single value is missing). Therefore, statistical models were to be built using 

participants with complete data sets. Multivariable models would thus have been completely 

nested; where one model is a subset of a larger model. This would have ensured that 

likelihood-ratio tests, which compare the ‘goodness of fit’ of the models to determine which 

model is most predictive of an outcome, were valid. Secondly, if missing data were ‘missing at 

random’ (440) multiple imputation could also have been used; replacing missing data with 

several imputed plausible substituted values based on the data we can observe, with the 

number of imputations chosen to ensure the stability of the results (5). As a form of sensitivity 

analysis, statistical results would have been compared between models built on the imputed 

data and those built on non-imputed data.  

Noting of missing data will also contribute to the formation of the single screening tool. A 

qualitative assessment of the feasibility of data collection for each marker or measure is 

required to aid the formation of the tool, as the clinical utility of the tool relies upon the ability 

to gain all required markers or measures. As I was collecting and collating all data for this 

study, missing data were at a minimum; with the only missing data relating to participants 

declining to answer or complete study measures.  
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 Methods for qualitative data collection 

The initial study plan for the mixed-methods study included initial interviews with patient-

participants, followed by interviews or focus groups with clinicians, and further patient-

participant interviews, during the refinement of the screening tool. However, due to the 

impact of the COVID-19 pandemic on the study timeline, this last stage became unachievable 

to complete in the timeline of my PhD. Therefore, only patient-participant interviews were 

completed. The sections below outline the methods for the patient interviews. Appendix 11 

details the planned methods for the interviews and focus groups with participants and 

clinicians, which were planned to refine the screening tool. 

 Interview recruitment  

Regarding qualitative interviews, participants were asked before signing the consent form for 

involvement in the quantitative aspect of the study if they would like to be contacted for 

interview. This was rechecked at the end of the initial study data collection, and if participants 

continued to consent to involvement, contact details were taken. Participants were contacted 

for interview within seven days of completion of study measures, with participant interviews 

occurring between two and 10 days after initial study data was collected. Participants who 

were visited at home, or who were coming into QCOH for interview were contact 48 hours 

prior to the interview to confirm their ongoing willingness, and ability to complete the 

interview. Due to the COVID-19 pandemic, and changes to the processes of data collection, 

participants interviewed in the second and third groups were either interviewed by telephone, 

or whilst still present as an inpatient at QCOH, to minimise the risk of COVID-19 transmission, 

and minimise additional patient visits to QCOH.  

 Interview sample size 

An estimated sample size of 10 to 15 patient participants was planned, based upon the theory 

of information power (301); topics covered within the interview, as outlined in the topic guide 

(see Appendix 12), were narrow and focused on the exploration of patient views, experiences, 

and understanding of assessments for malnutrition, sarcopenia, and cachexia, as well as the 

conditions themselves. 

6.4.2.1 Sampling method 

One of two methods of sampling were planned, depending on participant uptake to 

interviews. If a majority of recruits consented to involvement, purposive sampling, using the 

below frames (see Appendix 13) was to be used (289). However, due to difficulties in 

recruitment, convenience sampling, of inclusion of all participants who volunteered to 

interview, was used. 
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 Interview data collection  

The following section outlines the process for data collection for the qualitative interviews. 

Once patients were approached, had the study process explained, received study documents, 

and consented to involvement in the study, data collection began first with the completion of 

quantitative study measures (see section 6.2). Then, for those who had consented to 

interviews, the additional process for qualitative data collection was undertaken. For those 

who had consented to an interview, the process was explained prior to the start of the 

interview, and participant agreement to complete an interview was reconfirmed. All interviews 

were conducted using a topic guide (see Appendix 12) and voice recorded using a password 

protected Olympus DS-9000 digital voice recorder. Due to the inductive process of the 

interviews, the topic guide was used as a framework, and adapted as interviews progressed.  

The following process was used for the interviews: 

Introduction: 

▪ Re-introducing myself if there was a delay between interview and quantitative data 

collection, including reintroducing the study; 

▪ Key points: purpose and length of interview, voluntary nature of interview, recording 

of interview, including participant ability to pause or stop the interview or decline to 

answer any questions, confidentiality, and opportunity for the participant to ask 

questions. Confirming consent to interview. 

Interview: 

▪ Main objectives included: exploring participants’ experiences and views of any 

previous assessments of malnutrition, sarcopenia, or cachexia, and the study 

assessment for the three conditions. Participant understanding of the three 

conditions, and the role of the three conditions in relation to cancer.  

Interview conclusion: 

▪ Concluding interview, including asking participants if they had any additional 

comments; 

▪ Thanking the participant for their time and reminding participant of the confidentiality 

and anonymity of the interview; 

If required, directing participants towards additional services, e.g., psychological support, or 

health services if any issues were raised during the interview which required management. 
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 Qualitative data analysis  

Interviews were voice-recorded and transcribed by myself onto Microsoft word documents. 

Voice-recordings were anonymised using a study ID only to ensure confidentiality, with all 

identifying features removed during transcription. Recordings were transcribed verbatim, 

including filler speech and conventions of dialogue, for full analysis of the context of the 

language and interaction between participants. Once transcribed, documents were uploaded 

to NVivo 12; a qualitative data management software tool (441).  

The rationale for my choice of thematic analysis is presented in 3.5.2.4. I used the following 

steps when analysing the data: Initially, familiarisation with the data, gained through 

transcription and repeated reading of transcripts was conducted. Once familiarised with the 

data, initial coding of the data was undertaken by myself, focusing on the participant’s 

experiences and views. Once all transcripts were coded, codes were charted and mapped to 

allow generation of themes from the data. Double coding of 25% of the transcripts was 

completed by a fellow PhD clinical fellow and Dietitian (MP), and by my PhD supervisor (MJ) to 

ensure consistency in coding, gain multiple perspectives, and refine the coding system (442).  

Codes were linked, and from this, categorised into themes after discussion with the second 

coder, and PhD supervisor. This process is detailed in five stages: 

i. Familiarisation; listening, transcribing, and annotating participant interviews; 

ii. Coding; generation of initial codes via systematic analysis, producing succinct, 

descriptive, interpretive codes, focusing on meanings of lived experience (307). This 

involved systematically working through the data, interpreting the data, and 

establishing initial codes; 

iii. Searching for themes, developing patterns within the data; using this opportunity to 

look more broadly at the themes being developed, producing themes and subthemes’  

iv. Indexing; naming the themes, identifying what is unique about each theme, avoiding 

overlap, identifying association with research question; 

v. Interpreting; ‘telling the story’, of how these themes answer the posed research 

questions (249, 306, 307). 

vi. Following the completion of thematic analysis, I subjected the data to loop analysis, 

see section 3.5.2.5, by identifying relationships between themes, which when merged, 

produced a loop diagram (314, 317). 
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 Ethics and research governance process  

The necessary governances were in place prior to data collection. Hull York Medical School 

ethical approval was received on 24th July 2019 (see Appendix 14). Sponsorship was provided 

by the University of Hull (see Appendix 15). Health Research Authority and NHS Research 

Ethics Approval was given by the London Central Ethics Committee on the 29th November 2019 

(see Appendix 16). Hull University Teaching Hospitals NHS Trust capability and capacity was 

confirmed on 17th January 2020 (see Appendix 17).  

 Confidentiality, data management, and archiving  

All research data were handled according to GDPR 2016.679 law. Data were stored on a 

password-protected computer, and appropriately backed up. Participants were allocated a 

unique study ID for data collection; therefore, all data were anonymised. A master index file 

linking the study ID with patient identifiable data, for follow up data collection purposes, was 

held in a separate file on a password-protected computer. An encrypted flash drive was used 

when transportation of data was required.  

Regarding data archiving, study documents will be retained for five years, accessible to 

authorised researchers only, and will be destroyed after this time. All audio files were deleted 

after transcription. 

 Study amendments  

Study amendment, required to restart the study due to the study suspension caused by the 

pandemic are summarised in Table 25, with the full impact of the pandemic on the study 

discussed in section. Study amendments and approvals related to the starting and stopping of 

the study due to the pandemic are detailed in section 6.7.4. 
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Table 25: Study amendments to allow resumption of study 

Initial method Amended method Impact  

Screening of potential participants by age 

and diagnosis 

Screening of potential participants by age, diagnosis and COVID-19 

status (nasal swab for inpatients, symptoms for outpatients) 

Any COVID-19 positive participants, or those 
showing symptoms of COVID-19 were not 
approached for inclusion 

Baseline measures taken included patient 

participant comorbidities, disease status and 

social support 

Baseline measures as prior, additional recording of previous 

COVID-19 status, identified by previous positive nasal swab 

COVID-19 status recorded as possible 
confounding variable 

Follow up measures of survival, hospital 

admission, anticancer treatments, and 

referrals to allied healthcare professionals 

Follow up measures as prior, with additional recording of COVID-

19 status  

COVID-19 status recorded as possible 
confounding variable 

Collection of baseline measures at hospital 

(inpatient ward or outpatient clinic), 

participants home or the University of Hull 

Collection of baseline measures at hospital (inpatient ward or 

outpatient clinic), or over the telephone  

Minimising face to face contact in non-
clinical settings 

Standard hygiene measures: wiping down of 

study equipment post use 

Additional hygiene measures and use of PPE: researcher to wear 

PPE as per Trust guidelines. Handwashing before and after 

collection of study measures. Cleaning of study equipment before 

and after measures. Participants asked to wear a facemask and 

either wash their hands or use hand sanitiser before taking part in 

study measures  

Minimising risk of transmission of COVID-19 
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 Ethical considerations  

As with all research, consideration of potential ethical issues, and their mitigation is a key 

aspect of research. The main ethical considerations of this thesis are discussed here. For this 

study, there are six main areas that have required ethical consideration: i) consent and 

withdrawal from the study, ii) inclusion and exclusion criteria, iii) consideration of impact of 

research measures, iv) result of study measures, and v) access to potential participants, and vi) 

role of research vs dietitian.  

 Consent and withdrawal from the study 

A core aspect of scientific research is the requirement for voluntary consent and the 

protection of participants (443). For this, when consenting participants for the study I clearly 

identified and introduced myself, the purpose, implications, and requirements of the research, 

and expected time commitments were outlined to the participants. Participant information 

sheets, tailored to each part of the study as also provided to explain this in further detail, 

including information on data collection, consent for involvement in study interviews, and 

right to withdraw from the study. Opportunities to answer any additional questions were 

provided. Participants were required to initial and sign the consent forms, see Appendix 18 for 

participant information sheets and Appendix 19 for consent forms.  

To ensure informed consent is gained; that participants have capacity to consent to 

involvement, I undertook Good Clinical Practice training (433), and I also have experience 

working as a clinician and therefore have prior knowledge in gaining informed consent from 

patients. All participants were given as much time as required to consider their involvement in 

the study. However, in view of the low risk of the study, if they wish to proceed immediately to 

perform the study measures, and if this was more convenient for the participant, immediate 

consenting was used.  

For this study, the right to withdraw, pause, suspend or stop study measures and interviews, at 

any time, is an important issue. Participants involved in this study had cancer diagnoses and 

were receiving cancer interventions or monitoring. Therefore, participants were often unwell, 

and considerations of their wellbeing was paramount. To manage this, participants were 

informed of their right to withdraw, or pause or stop study measures at any time, without the 

need to provide a reason, but could resume measures, if they wished, within seven days, if 

they wished to pause the measures due to fatigue.   

 Inclusion and exclusion criteria  

The study inclusion criteria are detailed in section 6.2.1. The rationale for including older 

adults, and adults with specific cancer diagnoses are discussed in section 3.2.1. 
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One issue which required consideration was the inclusion or exclusion of participants who 

were approaching the end of life. Initial thoughts were to only exclude patients who were 

expected to die in the next few days. However, on reflection, this was then amended to 

exclude all patients in the last few months of life, as active treatments for the three conditions 

of malnutrition, sarcopenia, and cachexia would unlikely be offered to this group, and 

screening participants in this stage of life, where no treatment may be offered, was considered 

unethical. However, the PPI group, when reviewing the study protocol, questioned this. After 

discussions, this was changed back to only excluding those patients who were in the last few 

weeks of life, as advice for symptom management, reassurances regarding these conditions, or 

appropriately tailored interventions, may be provided at any stage of the disease. It was also 

argued that potential participants would not consent to involvement in the study if they felt it 

would be too burdensome. 

When conducting research with patients who may be receiving palliative care, additional 

considerations are required. Patients receiving palliative care are considered a vulnerable 

group, therefore additional safeguarding considerations are needed (444). Recognition of time 

demands on participants becomes of increasing importance, with involvement in a study 

potentially taking time away from other preferred activities (444). Also, the results of the 

research will not provide any direct benefit to those participants involved. However, research 

has suggested that participants receiving end of life care may perceive benefit by being 

involved in research, and may see research as an opportunity to contribute to other patients 

care (445, 446). 

 Consideration of impact of study measures  

In addition to the overall burden of research, the impact of study measures and interviews on 

participants was considered, this includes time commitments, performance of study measures, 

and the potential emotional impact.  

6.6.3.1 Time commitments 

The completion of the study measures is a single contact for patient participants, unless 

requested by the participant to pause the study measures and recommence at another time. 

No direct follow-up is required, except for participants who have consented to qualitative 

interviews.  

The decision to avoid repeat measures was carefully considered. The option to bring patient 

participants back after three months, to repeat measures, was discussed. This was suggested 

due to the lack of research around the development of cachexia, where repeat measures may 

show participants decline, and aid prediction of outcomes. However, ethically, conducting 
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repeat measures with unwell patient participants, particularly those with cachexia, whose 

symptom burden is likely to become more severe, is ethically questionable. Also, when 

considering the initial expected sample size; if 30% of participants were diagnosed as cachexic, 

27 to 36 people would return for measures, assuming no attrition or mortality. This sample 

size was unlikely to provide statistically significant results; therefore, the additional participant 

burden cannot be justified.  

6.6.3.2 Performance of study measures  

Alongside questions, a range of physical tests, including measures of height, weight, mid-arm 

circumference, lean body mass by bioelectrical impedance analysis, and physical tests of 

performance were conducted. Each test was explained to participants prior to completing. 

Participants were advised not to attempt the measure or test if they felt they were not able to 

safely complete it. Participants were also able to decline involvement in any measure without 

providing a reason, but a reason was requested if the patient was comfortable to provide one. 

These processes helped ensure the physical wellbeing of the participants. Although blood tests 

results were required as part of the malnutrition and cachexia screening tools, for this study to 

remain non-invasive, and to also test the feasibility of blood measures, additional blood tests 

were not taken: the most recent blood test on the Hull University Teaching Hospital (HUTH) 

computer system Lorenzo were used instead.  

6.6.3.3 Emotional impact  

Prior to consenting for involvement, participants were briefed on the content of study 

measures and interviews. It was possible that some of the questions asked during the study 

measures, or raised during the interviews, may have made the participant think about their 

cancer. Issues about ability to eat, perform daily activities, quality of life, and other questions 

may have raised broader issues of psychological distress. Levels of participant distress were 

closely monitored, and if confirmed by the participant, contact details for support services and 

health professionals who were available to discuss their concerns in detail were provided. As I 

have experience working in oncology and discussing potentially sensitive topics with patients, 

this, alongside forewarning participants of the topics, ensured emotional distress was 

appropriately managed.  

 Results of study measures  

Participants were screened for cachexia, sarcopenia, and asked malnutrition screening 

questions. As this was an observational study, I was not aiming to affect or change patient 

participants usual clinical management, therefore, results of the screening tool assessments 

were not disclosed to patient participants or their clinicians. The ethical considerations for this 

are multifaceted. Currently, cachexia and sarcopenia are not screened for at HUTH, and if 
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diagnosed, no treatment options could be offered, therefore their diagnosis would not impact 

upon clinical decision making, or the participant’s treatment. However, informing participants 

of a diagnosis for a condition where no treatment can be offered may cause additional 

concern. For malnutrition, HUTH follow their own protocol for nutritional risk screening; daily 

screening using their ‘nutrition risk screening tool’ for inpatients, and screening at initial 

assessment or upon clinical concern for outpatients. Also, as general malnutrition screening 

questions, rather than specific tools were used, malnutrition risk would not be able to be 

communicated at the point of contact.  

 Access to potential patient participants  

Prior to undertaking this study, I worked as a specialist oncology dietitian at QCOH, in HUTH, 

and worked weekly at this centre, as a dietitian, whilst completing this study. To enable this, I 

was awarded an honorary contract which provided me with the ability to work clinically as a 

dietitian – as a usual member of the patient’s clinical team, as well as conducting research. 

This role allowed me to approach potential patient participants as a member of their clinical 

team directly, rather than requiring a first contact from another member of their Multi-

Disciplinary Team (MDT). It also meant that I had access to hospital computer systems, 

including Lorenzo and ARIA, to allow identification of potential patient participants, and 

collection of follow-up data and outcomes. Similarly, working relationships with members of 

the MDT, including ward and outpatient nursing teams, specialist nurses, allied health care 

professionals and consultants, meant that advocacy from clinicians to potential patient 

participants aided in study recruitment. However, as discussed below, there is a conflicting 

role of a researcher and clinician, which has had to be addressed and managed during this 

study.  

 Role of researcher versus dietitian  

As a registered dietitian, I am required to follow an ethical framework, which outlines what is 

expected from a health care professional (447). For the most part, the standards of conduct, 

performance, and ethics echo the National Institute for Health Research ‘Good Clinical 

Practice’ guidelines, of ethical, scientific and practical standards for clinical research (433). 

However, patient participants were screened for the three conditions, but neither the patient 

participants, nor their clinicians were informed of the results. This produces a conflict of aims 

when working as a researcher, compared to a clinician. The aim of a researcher is often to 

expand knowledge and understanding, to improve the way clinical care is delivered in the 

future. However, clinicians aim to treat and manage the health and wellbeing of service users 

at the point of care. To mitigate this conflict, steps have been taken to ensure a differentiation 
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of role is seen by patients regarding the position I took. However, personally, changing from a 

caring, problem-solving role, to a distanced, observing role, was a challenge.  

As part of this, considerations of my physical presentation, and how I introduced myself to 

participants was important. Working as a clinician, wearing a white and blue dietetics tunic 

and Trust identification badge purveys a clinical role, which may have resulted in patient 

participants expecting dietetic input. However, wearing non-medical working clothes may have 

presented an obstacle as I may have not been perceived as part of the medical team. Similarly, 

how I introduced myself, as a researcher, versus as a dietitian, would also set alternating tones 

and expectations. For this, making clear in the first instance that no dietetic intervention or 

changes to treatment, except in the case of clinical concern, was essential.  Similarly, a 

consciousness of the ability to take advantage of these relationships was needed, to avoid 

inappropriate or unethical participant recruitment. 

As this study may have uncovered causes of concern for which clinicians have a duty of care, 

participants were made aware through the participant information sheet that these issues 

would be raised with the participant’s permission, and permission to contact the participant’s 

general practitioner (GP) in such incidences would be requested. This included social or clinical 

concerns, or the participants being identified as needing additional medical support. 

 Impact of the COVID-19 pandemic  

Due to the COVID-19 pandemic, several alterations and, postponements occurred during the 

study. These, alongside the impact of the pandemic on data analysis, are detailed in the 

following sections. 

 COVID-19 timeline 

On the 30th January 2020, the World Health Organisation Emergency Committee declared a 

public health emergency of international concern, in relation to the SARS-CoV-2 epidemic in 

the People’s Republic of China (448). The first case of COVID-19 (SARS-CoV-2) identified in the 

United Kingdom was on the 31st January 2020, with the first patient to patient transmission 

recorded on 28th February 2020 (448). On 11th March 2020, the outbreak of COVID-19 was 

declared as a pandemic by WHO (448).  

Following this, UK government guidelines recommended all those aged 70 years or over, those 

who were pregnant, and those with certain health conditions, to self-isolate (449). 

Subsequently, a UK-wide enforced lockdown, through the Coronavirus Act 2020, was imposed 

on the 23rd March 2020 (449). For this, all non-essential travel and work for non-key workers 

was prohibited (449). Members of the public were only able to leave their homes for medical 

needs, essential travel to work, to care for others, or to exercise once daily (449). At this time, 
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social distancing and protocols for the shielding of vulnerable groups were also enforced (449). 

Full lockdown, initially planned for three weeks, continued for 7 weeks until 10th May 2020, 

when restrictions eased to allow those unable to work from home to return to work, limited 

non-essential shops reopened, and meetings of one person outside of their household could 

meet another outdoors, at a distance of two metres (449). After gradual easing of restrictions, 

a second national lockdown was imposed on 5th November, and a third on 6th January 2021 

due to further COVID-19 waves (449). 

 COVID-19 and the NHS 

During the COVID-19 pandemic, the National Health Service saw an unprecedented increase in 

demand for beds to manage the COVID-19 crisis (450). At its initial peak, 3,099 patients were 

admitted in a single day to NHS hospital (450), with critical care bed occupancy peaking at 

3,274 beds on 14th April 2020. To free up capacity to enable treatment of patients with COVID-

19, multiple areas of the NHS were closed, or had a reduced capacity. The British Medical 

Association estimate that in April, May and June 2020 there was between 1.32 and 1.50 million 

fewer elective hospital admissions, and between 2.47 and 2.60 million fewer outpatient 

attendances in England (451, 452).   

A key area that was also affected was the referral for, and initiation of cancer treatments in 

England. Initial estimates suggest that between 274,000 and 286,000 fewer urgent cancer 

referrals were seen, with between 32,800 and 40,900 fewer cancer treatments initiated (452). 

This equates to approximately 42 – 54% of the usual activity in cancer referrals, and 60 – 83% 

of initiations of cancer treatments, as compared to the April and May 2018-19 averages (452).  

 Postponement of research  

Due to the increasing pressure placed on the NHS, all research activities at the study site; Hull 

University Teaching Hospitals NHS Trust, were suspended on the 16th March 2020. Only 

research which investigated the pandemic, or which was classified as urgent health research, 

where clinical care is research protocol dependant, and the benefits to patient safety of 

continued participants outweigh the risks of stopping treatment, or research where 

treatments have the potential to improve the capability for patients to respond to the COVID-

19 infection, were continued. This research study was classified by the Trust as ‘research 

where there is no identified positive or negative impact of recruitment/participation 

continuing”. Therefore, as per Trust guidelines, where resources permitted, delivery of the 

study could continue, but further recruitment was suspended. At this point, 30 patient 

participants had been recruited, with all baseline information for these participants collected. 
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Where able, collection of outcome data for these participants could continue to be collected, 

as resources permitted, however no further recruitment was permitted.  

Due to the expected increased demand for NHS services, alongside staff sickness, shielding of 

vulnerable staff members, and increased demand for clinicians to return to the NHS, with my 

skills as a qualified Dietitian, experience in oncology and critical care, it was decided that, as no 

further study recruitment was possible, the study would be suspended, and I would be 

seconded back to the NHS. To enable this, a non-cost five-month extension for the PhD was 

requested, with my PhD programme suspended on the 14th April 2020.  

The University of Hull, acting as study sponsor, the London Central REC committee, and the 

Clinical Research Network (CRN) were informed of the suspension of the study on the 23rd 

March 2020.  

 Restarting research  

My secondment to the NHS ended on the 1st October 2020. To resume the study, protocol 

amendments were required to enable the safe reopening of the study. Key aspects to be 

addressed were: 

▪ Participant and researcher safety: minimising risk of COVID-19 transmission;  

▪ Additional cleaning protocols for study equipment: minimising risk of COVID-19 

transmission;  

▪ Additional data collection: COVID-19 status of participants.   

▪ All study amendments were related to minimising risk to participants and researchers 

involved in the study, as well as following Trust protocol regarding the use of personal 

protection equipment (PPE), accounting for the COVID-19 status of potential patient 

participants, minimising face to face contact where possible, amendment of study 

locations for data collection, and collecting data regarding participants COVID-19 

status to account for COVID-19 as a possible additional cofounder. Key amendments 

are summarised in Table 25. See Appendix 20 for the IRAS Amendment Tool. As all 

amendments were related to changes made due to the pandemic, and no significant 

changes were made to the study methods, a non-substantive amendment, with no 

study-wide review required, was requested, and accepted.  

▪ Once amendments had been successfully submitted to IRAS, with the REC committee 

informed of the above, an appeal to the Trust R&D department, to allow study restart 

at HUTH was requested. Confirmation of Restart Capacity and Capability at HUTH was 
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gained on 6th October 2020, with study reopening planned for the 19th October 2020.  

See Appendix 21 for confirmation of restart capacity and capability.  

However, due to the second wave of COVID-19, and associated second lockdown, a 

correspondence was sent to all researchers at HUTH on 19th November 2020 requesting all 

research that was not COVID-19 related, or research with posed risk to patients or affected 

hospital resources, was to be suspended. Although this study did not detract resources from 

COVID-related studies, or studies with research protocols that included urgent treatment or 

interventions without which patients could come to harm, my presence in the hospital 

increased footfall in inpatient areas and included entering and exiting multiple patient rooms 

and wards, increasing the risk of COVID transmission. From discussion with my supervisor, and 

R&D at HUTH, it was decided to re-suspend the study, with an aim to restart data collection in 

the new year, as circumstances allowed. See Appendix 22 for HUTH correspondence. During 

this time, I was again seconded to work in the NHS for a further three months; with a further 

three-month, non-cost extension to the PhD being put in place (11th January 2021 – 31st March 

2021). The study was able to reopen on 19th May 2021. See Appendix 23 for confirmation of 

study restart capacity and capability.  

 Impact of COVID-19 on quantitative data collection and analysis  

The following sections detail the impact of COVID-19 and the pandemic on the quantitative 

data collection and analysis, including the impact of COVID-19 on the risk of sampling bias, and 

impact on longitudinal data. 

6.7.5.1 COVID-19 and sampling bias 

A key impact of the COVID-19 pandemic on research has been the risk to research validity due 

to issues with sampling bias (453). Many health services, including HUTH, saw a reduction in 

general hospital admissions, including a reduction in the number of inpatient oncology 

patients, particularly elective admissions, and reduced patient attendance at hospital 

outpatient clinics (451, 452). This resulted in only those with the more severe illness being 

accessible to researchers, reducing the representativeness of the sample (453); reducing the 

generalisability of study results. Additionally, changes in HUTH research policy meant I was 

also unable to recruit from outpatients for the remainder of the study, further limiting the 

generalisability of the study results. Despite the easing of restrictions in between COVID-19 

waves, this reduction in inpatient numbers continued throughout 2020 and 2021 (451, 452).  

6.7.5.2 Physical and psychological impact of COVID-19 and national lockdowns 

A further impact of the pandemic, which has affected the validity of the studies quantitative 

results has been the physical and psychological impact of the COVID-19 pandemic on the study 
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population, including the impact of the national lockdowns, and stay-at-home orders in place 

for much of the study duration.  

As well as the unfortunate fact that older adults with cancer are more susceptible to severe 

COVID-19 infection, and see higher mortality rates (454), and the increase in diagnostic delays 

caused by the pandemic, resulting in later presentations and the expected substantial increase 

in avoidable cancer-related deaths (455), COVID also affected the day-to-day activities, and 

mental health of the general public.  

National lockdowns, imposing stringent restrictions on travel and social interactions, including 

‘stay-at-home’ orders (449), were particularly tight for those classified as ‘clinically extremely 

vulnerable’; such as those who were undergoing cancer treatments, or who had severe lung 

conditions, who were advised to shield at home (449). The national lockdowns caused a 

reduction in physical activity and an increase in sedentary behaviour (456, 457). Additional 

changes were seen in eating habits, including changes in meal patterns, snacking, and diet 

composition (457, 458). As sarcopenia, a condition impacted by physical activity, and nutrition 

and diet, were being studied, the impact of these restrictions and the associated changes in 

the public’s physical activity levels and dietary intake, made data from the ‘pre-COVID’ 

participants incomparable to the ‘during-COVID’ participants.  

Additionally, the impact of COVID-19 on the mental health of the nation may have also 

affected recruitment. A study looking at the mental health impact of COVID-19 on the UK 

population found that mental distress increased during the pandemic, with higher increases 

seen in females, with age as a key influencer (459). Another study found that, during the 

pandemic, particular cohorts were less likely to volunteer to be involved in research, including 

those aged 60 or over, those with a higher education attainment, and migrant workers (453, 

460).  

6.7.5.3 Additional confounding variables  

Finally, consideration must be made for COVID-19 as an additional confounder in itself. In 

addition to the impact of the COVID-19 control measures, and the effect of COVID-19 on 

potential participant recruitment, the disease-effect of COVID-19 itself, and its impact on 

patient morbidity and mortality in this study is unknown. 

For all patients recruited to the study during the pandemic (group two and three), the results 

of nasal swabs to detect COVID-19 were checked and recorded to comply with hospital 

infection control procedures, and to help ensure researcher safety. However, presence of prior 

or subsequent COVID-19 infections was unknown; due to either a lack of testing, or 
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inaccessible records. Therefore COVID-19 as a confounding variable for patient morbidity or 

mortality is unknown. 

The emerging evidence regarding the associations between COVID-19 and malnutrition, 

sarcopenia, and cachexia show that COVID-19 itself increases the risk of, and prevalence of 

malnutrition, sarcopenia, and cachexia in hospitalised patients (461-463). Anorexia, a main 

component of malnutrition and cachexia (12, 428), is also a component of COVID-19 infection; 

associated with the symptoms of anosmia and loss of taste, alongside anorexia caused by 

elevated levels of inflammatory cytokines (461, 462). Similarly, the reduction in physical 

activity, and associated reductions in muscle strength and function seen during the pandemic 

(461), regardless of any disease-effect associated with COVID-19 infection and treatment, such 

as a prolonged intensive care stay and the associated loss of muscle mass (464, 465), are 

further aetiological factors for all three conditions (12, 428, 466). Further, COVID-19 associated 

weight loss, related to both anorexia and increased energy requirements due to disease-

related inflammation (137, 461), is instrumental in the diagnosis of malnutrition and cachexia 

(12, 428); all of which increase the potential incidences of the three conditions being studied 

(461, 463, 464).  

6.7.5.4 Management of COVID-19 as a confounder  

Considering the discussed issues, a decision was made not to amalgamate the datasets of the 

pre-COVID group (group one), and the groups recruited during the pandemic (group two and 

three). The impact of the pandemic on participants’ daily activities, social interactions, physical 

activity, diet, and mood (461, 462), all of which were being studied, meant the groups were 

non-comparable. This further limited the statistical analysis which could be appropriately 

conducted with the study results.  

It may have been possible to statistically control for COVID-19 as a confounder in this 

population, if data were collected regarding COVID-19 diagnosis, but as mentioned, this could 

not reliably be recorded for these participants. Future studies, with improved access to COVID-

19 test results likely could control for COVID-19 diagnosis in multivariate models, however 

larger sample sizes than achieved during this study would be required. Additionally, it was not 

possible to quantify or measure the impact of national lockdowns on participants physical 

health.  

Due to all of these factors, a pragmatic decision was made to limit analyses to the quantitative 

data collected before the first lockdown (group one, n=30), with only cross-sectional data 

used, rather than the longitudinal data, which was at high risk of being impacted by the 

pandemic.  
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 Summary  

This chapter detailed the methods for the mixed-methods observational study, including the 

study design, study participants, methods of recruitment, sample sizes and sampling methods, 

and included information on the impact of the COVID-19 pandemic on the study. Next up, the 

quantitative study results will be presented in Chapter Seven, with the Qualitative results 

presented in Chapter Eight. 

 

 

  



197 
 

 Mixed-Methods Study: Quantitative results 

In this chapter, I will present the quantitative results of the mixed-methods cross-sectional 

study conducted as part of this thesis, for which the methods have been presented in Chapter 

Six. The qualitative results of the mixed-methods study are presented in Chapter Eight, with a 

synthesis of findings presented in Chapter Nine. 

Overall mixed-methods study aim: 

▪ To understand better the prevalence, detection, assessment, and patients’ 

experiences of malnutrition, sarcopenia, and cachexia in older adults with cancer. 

Quantitative research questions 

Overarching research question: 

▪ What is the prevalence and overlap of malnutrition, sarcopenia, and cachexia in a 

group of older adults with cancer? 

Research questions: 

RQ1: Is it feasible to recruit, and screen a group of older adults with cancer for malnutrition, 

sarcopenia and cachexia? 

RQ2: What are the demographics and clinical characteristics of this group of older adults with 

cancer? 

RQ3: What is the prevalence and overlap between malnutrition, sarcopenia, and cachexia, in a 

group of older adults with cancer? 

RQ4: What is the association between malnutrition, sarcopenia, and cachexia, and key clinical 

characteristics, in a group of older adults with cancer?  

Research objectives: 

▪ To gain exploratory estimates of the prevalence of malnutrition, sarcopenia, and 

cachexia in a group of older adults with cancer 

▪ To explore the interrelationships and overlap of malnutrition, sarcopenia, and cachexia 

in a group of older adults with cancer 
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Due to the impact of the COVID-19 pandemic, the data were not handled as initially planned. 

As discussed in chapter six, methods, the reduction in sample size, caused by recruitment 

challenges during the pandemic, resulted in a smaller than expected sample size. COVID-19 

also prevented the combined analysis of all participants recruited. Data are therefore 

presented in three groups: 

- Group one: pre-COVID recruits (13th January 2020 to 13th March 2021) 

- Group two: during-COVID recruits; between first and second COVID-19 wave (19th 

October to 19th November 2020) 

- Group three: during-COVID recruits; after the second COVID-19 wave (17th May 2021 

and 30th September 2021)  

Initial outcomes, including overall survival, hospital admissions and their associated lengths of 

stay, anti-cancer treatment completion and incidence of toxicity, and referrals to allied health 

care professionals, were recorded at three-, six- and 12-months for group one and two, and at 

three- and six- months for group three. However, due to the impact of the COVID-19 

pandemic, the significant confounding variables, and their impact upon outcomes including 

survival and hospital admissions, as discussed in chapter six, methods, the longitudinal results 

will now not be used in this thesis. See Appendix 24 for survival data. Instead, cross-sectional 

data analysis has been presented.  
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 Quantitative results findings  

 RQ1: Is it feasible to recruit, and screen a group of older adults with cancer for 

malnutrition, sarcopenia and cachexia? 

7.1.1.1 Recruitment  

Study recruitment ran between 13th January 2020 and 1st October 2021, with full-time 

recruitment for two months between 13th January 2020 and 13th March 2020 (group one), one 

month from 19th October to 19th November 2020 (group two), and for the final four months 

between 17th May 2021 and 1st October 2021 (group three). Figure 14 details the expected 

versus actual recruitment rates for group one. Figure 15 outlines the recruitment of each of 

the groups. Recruitment rates for group one averaged 3.3/week (1 – 5 participants per week). 

Expected recruitment rates were between 3 and 4 participants per week.  For group one, 90 

participants met the inclusion criteria (see section 6.6.2) and were invited to participate, of 

which 30 were recruited (3:1 recruitment ratio). Recruitment rates for group two remained 

high (31.6% of those approached), however, due to a reduction in the number of hospitalised 

patients, an average recruitment rate of 1.3/week (range 0 – 2/week) was achieved. Of 19 

potential participants who met the inclusion criteria, six were recruited (31.6% recruitment 

rate).  

Recruitment rates for group three were 0.2/week (0 – 2 participants per week). During this 

recruitment period, a pragmatic decision was made to only recruit participants who were 

willing to participate in both the quantitative measures and qualitative interviews. This was 

made due to the low recruitment rates in groups two and three, increased focus on the 

qualitative aspects of the study, and the non-comparability of the groups due to the impact of 

the COVID-19 pandemic, as discussed in section 6.7.

 

Figure 14: Recruitment rates: expected against actual recruitment rates for group one  
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Figure 15a                Figure 15b            Figure 15c       

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Flow diagram of recruitment for group one (figure 2a), group 2, (figure 2b), and group 3 (figure 2c) 
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7.1.1.2 Study flow  

A total of 39 participants completed the quantitative measures of the study Figure 15. Of the 

screened participants, reasons for declining involvement included: feeling too unwell, felt 

involvement in the study would be too much, or had no interest in the topic.  

From the 39 recruited participants, eight participants consented to, and completed, qualitative 

interviews; of which six (75.0%) were male.  

This study was planned to run continuously, so a 12-month follow-up of all participants was 

recorded. Due to the suspension in recruitment, 12-month follow-up data are only available 

for groups one and two, and six-month follow up for group three, due to the time constraints 

within the PhD thesis. However, due to the impact of the COVID-19 pandemic, as discussed in 

Chapter Six, longitudinal follow-up data were not used in the data analysis. Similarly, data 

collected in group one were used to answer research questions one, two and three. Data 

gathered in groups two and three were used in research question one only.  

7.1.1.3 Missing data 

Missing data comprised 0.55% of screening questions asked. Data were missing on quantifying 

fluid intake (n=4), perceived ability to walk 500m (n=2), and ability to rate overall health (n=1), 

or quality of life in the past week (n=1). Reasons for missing data were due to participants 

being unable to, or declining to, answer specific questions within the screening tools.  

7.1.1.4 Study population 

The demographic characteristics of the study population are presented in Table 26. All study 

participants were recruited from the inpatient oncology wards at the Queens Centre for 

Oncology and Haematology. The mean age of the 39 participants was 75.6 years (standard 

deviation (SD) 4.2). Participant cancer diagnoses were; 35.9% upper gastrointestinal cancer, 

28.2% lung, 12.8% breast, 10.3% prostate, 7.7% colorectal, and 5.1% head and neck cancer, of 

which, 59.0% (n=23) were localised cancer diagnoses. Most participants were male (72.2%, 

n=26), lived with a partner (76.9%, n=30), with a mean Rockwood frailty index score 

(measuring fitness and frailty in older adults, on a scale of 1 (very fit) to 9 (terminally ill) of 4.1, 

and a mean Charlson comorbidity index score (predicting 10-year mortality in adults with 

comorbidity, with scores ≥5 indicating high risk of death within one year (432)) of 8.1.   

Participant clinical characteristics are presented Table 27. As can be seen, completion rates 

were high for all biochemical markers (66.7 – 100%) and most anthropometric measures 

(greater than 87.2% for height, weight, BMI, mid-arm circumference and hand-grip strength), 

although chair-stand test (33.3% complete), timed up and go test (30.8%), and bioelectrical 

impedance analysis (BIA) (41.7%) were notably lower. Hand-grip strength ranged from 7.0 – 
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39.0kg, chair stand test repeats from 4 – 20 in 30 seconds, and timed up and go ranged from 

7.0 to 20.2 seconds. Mean time to collection of biochemical markers was 2.1 days for albumin, 

2.1 days for haemoglobin, 2.9 days for C reactive protein, and 2.0 days for lymphocyte count.  

Prior to commencing data collection in January 2019, a sample week patient demographic for 

the Queens Centre’s wards was conducted, to allow comparison of the representativeness of 

the sample gathered. Table 28 presents admitted patient care statistics between 2019 and 

2020 for patients in England, for comparison of recruited and sample populations (Table 26).  
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 RQ2: What are the demographics of this group of older adults with cancer?  

Table 26: Demographic characteristics of study populations  

Demographics Group One 

n=30 

Group Two 

n=6 

Group 

Three 

n=3 

All 

= 39 

Sample 

week 

Age: mean (SD),  

Range 

75.7 (4.2) 

70 – 83 

75.3 (4.7) 

71 – 84 

77.0 (4.1) 

72 - 82 

75.6 (4.2)  

70 – 84 

76.1 (4.8) 

70 – 90 

Sex: Male 21/30  

(70% M) 

5/6  

(83.3% M) 

3/3  

(100% M) 

29/39 

(74.4% M)  

20/33 

(60.6% M) 

Cancer diagnosis 

Breast 

Lung 

Prostate 

Colorectal 

Head and Neck 

Upper 

gastrointestinal 

5 

8 

3 

3 

1 

10 

- 

2 

- 

- 

1 

3 

- 

1 

1 

- 

- 

1 

5 (12.8%) 

11 (28.2%) 

4 (10.3%) 

3 (7.7%) 

2 (5.1%) 

14 (35.9%) 

3 (9%) 

5 (15.2%) 

12 (36.4%) 

5 (15.2%) 

1 (3%) 

7 (21.2%) 

Metastatic cancer 

Non-metastatic 

cancer 

14  

16  

2 

4 

- 

3 

16 (41.0%) 

23 (59.0%) 

27 (81.8%) 

6 (18.2%) 

Social history  

Living with: Partner 

Family (not 

partner) 

Carer 

Alone 

23 

2 

- 

5 

- 

5 

- 

- 

1 

- 

2 

1 

- 

- 

- 

30 (76.9%) 

3 (7.7%) 

- 

6 (15.4%) 

- 

 

Retired 

Full-time employed 

Part-time 

employed 

30 

- 

- 

6 

- 

- 

3 

- 

- 

39 (100%) 

- 

- 

 

Non-smoker 

Ex-smoker 

Current smoker 

10 

20 

- 

2 

3 

1 

0 

1 

2 

12 (30.8%) 

24 (61.5%) 

3 (7.7%) 

 

Rockwood clinical frailty score (1 to 9, well 1; terminally ill 9) 

1 – very fit 

2 – well 

3 – managing well 

4 – vulnerable 

5 – mildly frail 

6 – moderately frail 

7 – severe frail 

8 – very severely 

frail 

9 – terminally ill 

1 

3 

8 

9 

4 

4 

- 

- 

 

1 

1 

1 

- 

2 

2 

- 

- 

- 

 

- 

- 

- 

- 

1 

- 

- 

1 

- 

 

1 

2 (5.1%) 

4 (10.3%) 

8 (20.5%) 

12 (30.8%) 

6 (15.4%) 

4 (10.2%) 

1 (2.6%) 

0 (0.0%) 

 

2 (5.1%) 

 

Charlson comorbidity index score (mild 1–2; moderate, 3–4; and severe, ≥5) 

5  

6  

6 

4 

3 

1 

- 

- 

9 (23.1%) 

5 (12.8%) 
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7  

8  

9  

10  

11  

12 

13 

14  

4 

1 

8 

2 

3 

1 

- 

1 

- 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

1 

2 

- 

- 

- 

4 (10.2%) 

1 (2.6%) 

8 (20.5%) 

5 (12.8%) 

5 (12.8%) 

1 (2.6%) 

-  

1 (2.6%) 
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Table 27: Clinical characteristics of study populations  

Clinical 
characteristics 

Group One Group Two Group Three All 

Anthropometrics - Mean, SD, Range, % completion 

Weight, kg 
 

76.5 (17.0) 
40.9 – 112.9 
29/30 (96.7%) 

69.9 (12.7) 
50.4 – 82.0 
6/6 (100%) 

65.3 (13.0) 
47.0 – 76.1 
3/3 (100%)  

74.5 (16.4) 
40.9 – 112.9 
38/39 (97.4%) 

Body mass index, 
kg/m2 
 

25.4 (3.5) 
16.0 – 34.6 
29/30 (96.7%) 

23.8k (3.9) 
18.6 – 27.4 
6/6 (100%) 

22.3 (4.2) 
17.3 – 27.5 
3/3 (100%) 

24.9 (4.5) 
16.0 – 34.6 
38/39 (97.4%) 

Midarm 
circumference, cm 
 

27.6 (4.3) 
17.5 – 34.0 
28/30 (93.3%) 

25.1 (4.1) 
18.5 – 29.5 
5/6 (83.3%) 

22.3 (3.7) 
20.0 – 29.0 
3/3 (100%) 

27 (4.3) 
17.5 – 34.0 
36/39 (92.3%) 

Hand grip 
strength, kg 

21.8 (7.7) 
7.0 – 39.0 
26/30 (86.7%) 

26.7 (4.6) 
22.0 – 32.0 
5/6 (83.3%) 

21.7 (3/8) 
16.3 – 23.7  
3/3 (100%) 

22.3 (7.2) 
7.0 – 39.0 
34/39 (87.2%) 

Chair stand test, 
repeats 
 

10.4 (4.8) 
6 – 20  
10/30 (33.3%) 

10.7 (6.1) 
4 – 16 
3/6 (50%) 

- 
- 
0/3 (0%) 

10.5 (4.9) 
4 - 20 
13/39 (33.3%) 

Timed up and go 
test, seconds 
 

12.4 (3.2) 
8.4 – 16.9 
9/30 (30%) 

12.8 (6.7) 
7.0 – 20.2 
3/6 (50%) 

- 
- 
0/3 (0%) 

12.5 (3.9) 
7.0 – 20.2 
12/39 (30.8%) 

Appendicular 
skeletal muscle, kg 
(from BIA) 

22.5 (4.6) 
14.7 – 32.2 
12/30 (40%) 

23.6 (5.7) 
18.1 – 31.4 
3/6 (50%) 

- 
- 
0/3 (0%) 

22.7 (4.7) 
14.7 – 32.2 
15/36 (41.7%) 

Skeletal muscle 
index, kg/m2 

(from BIA) 

7.5 (1.3) 
5.6 – 9.8 
12/30 (40%) 

8.3 (3.2) 
6.9 – 10.3 
3/6 (50%) 

- 
- 
0/3 (0%) 

7.7 (1.4) 
5.6 – 10.3 
15/36(41.7%) 

Biochemical markers – Mean days, SD, Range of days from collection, % completion, Mean 
value, range 

Albumin 2.3 (2.5) 
0 – 10 days 
29/30 (96.7%) 
29.8g/L (20-42) 

1.0 (1.3) 
0 – 3 days 
6/6 (100%) 
26.3g/L (20-30) 

2.5 (0.3)* 
2 – 3 days 
2/3 (66.7%) 
29g/L (28-31) 

0 – 10 days 
2.1 (2.3) 
37/39 (94.9%) 
29.2g/L (20-42) 

Haemoglobin 2.2 (1.9) 
0 – 7 days 
29/30 (96.7%) 
116g/L (71-155) 

6/6 (100%) 
0 – 3 days 
1.2 (1.3) 
115g/L (87-141) 

2.5 (0.3)* 
2 – 3 days 
2/3 (66.7%) 
123g/L (87-168) 

2.1 (1.8) 
0 – 7 days 
37/39 (94.9%) 
116g/L (71-168) 

C reactive protein 3.2 (3.2) 
0 – 11 days 
26/30 (86.7%) 
49.1mg/L (1-303) 

1.5 (1.8) 
0 – 4 days 
6/6 (100%) 
51.6mg/L (4-129) 

2.5 (0.3)* 
2 – 3 days 
2/3 (66.7%) 
29.7mg/L (4-70) 

2.9 (2.9) 
0 – 11 days 
34/39 (87.2%) 
47.9mg/L (1-303) 

Lymphocyte count 2.2 (1.9) 
0 – 7 days 
28/30 (93.3%)  
0.89x 10*9/L 
(0.26-2.28) 

1.2 (1.3) 
0 – 3 days 
6/6 (100%) 
0.73x 10*9/L 
(0.27-1.55) 

0.92 (0.1)* 
2 – 3 days 
2/3 (66.7%) 
0.93x 10*9/L 
(0.49-1.55) 

2.0 (1.8) 
0 – 7 days 
36/39 (92.3%) 
0.8x 10*9/L 
(0.26-2.28) 

Clinical scales – Mean, SD, Range, % completion  

Rockwood clinical 
frailty scale 

3.9 (1.4) 
1 – 9 
30/30 (100%) 

3.5 (1.6) 
1 - 5 
6/6 (100%) 

6.7 (2.1) 
4 – 9 
3/3 (100%) 

4.1 (1.8) 
Score 1 – 9 
39/39 (100%) 

Charlson 
comorbidity index 
 

8.0 (2.4)  
5 – 14 
30/30 (100%) 

6.2 (2.5) 
5 – 10 
6/6 (100%) 

10.3 (0.5) 
10 – 11 
3/3 (100%) 

8.1 (2.5) 
Score 5 – 14 
39/39 (100%) 

*Noted likely affected by blood tube shortage August 2021 to end of data collection  



206 
 

Table 28: Office for National Statistics admissions by diagnosis 2019 – 2020 

Diagnosis Total hospital 
admissions 

Admissions aged 
70+ years of age 

Percentage of 
admissions 

Breast 230,944 52,003 16.2 

Lung 133,132 69,330 21.6 

Prostate 80,002 47,260 14.7 

Colorectal 178,758 79,574 24.7 

Head and Neck 42,165 13,068 4.1 

Upper gastrointestinal 120,026 59,757 18.6 

 

It is noted that ONS 2019 data included all hospital admissions – admissions presented are not 

specific to medical-only admissions. HUTH Trust has specialist surgical Upper Gastrointestinal, 

Colorectal, Breast, Head and Neck and Urology and Thoracic wards, which were not included in 

this study. 
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 RQ3: What is the prevalence and overlap between malnutrition, sarcopenia, and 

cachexia, in this group of older adults with cancer? 

Table 29 outlines the prevalence of malnutrition, sarcopenia, and cachexia, by screening tool 

or diagnostic criteria. Of the malnutrition screening tools, 3-MinNS identified 43.3% of group 

one as at severe risk of malnutrition, the PG-SGA 42.3% as severely malnourished, and MUST 

39.3% as at high risk of malnutrition.  

For sarcopenia, the SARC-F screening tool identified sarcopenia in 66.7% of group one, with 

the EWGSOP2 criteria diagnosing sarcopenia in 48.2%. Both the MCASCO and Fearon cachexia 

criteria identified 56.7% of the group with cachexia. 

Table 29: Prevalence of malnutrition, sarcopenia, and cachexia 

Condition and Screening tool / Criteria Group One 
n % 

Malnutrition: severe risk  

3-MinNS screening tool 13/30 (43.3) 

PG-SGA screening tool 13/30 (43.3) 

MUST screening tool 11/28 (39.3)$ 

Malnutrition: moderate or severe risk  

3-MinNS screening tool 18/30 (60.0) 

PG-SGA screening tool 23/30 (76.7) 

MUST screening tool 15/28 (53.6)$ 

Sarcopenia 

EWGSOP2 criteria 13/27 (48.2)$ 

SARC-F screening tool 20/30 (66.7) 

EWGSOP2, with SARC-F used in place if 
EWGSOP2 missing 

16/30 (53.3) 

Cachexia 

MCASCO screening tool 15/27 (55.5)$ 

Fearon criteria  17/30 (56.7) 

MCASCO, with Fearon used in placed if 
MCASCO missing 

17/30 (56.7) 

$One or more participants unable to complete screening tool due to missing data (declined or 

unable to complete measure) 
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Table 30 presents the breakdown of scores by screening tool for group one. SARC-F is 

presented as part of the EWGSOP2 criteria, with those who were confirmed as sarcopenic 

using the EWGSOP2 algorithm also noted; with 76.5% of those diagnosed with sarcopenia 

using the SARC-F screening tool also diagnosed as sarcopenic using the EWGSOP2. For 

cachexia, 55.5% were identified as moderately or severely cachexia. It is noted that the range 

of scores for the MCASCO tool overlaps between the ‘not cachexic’ and ‘moderate’ groups. 

Scores are provided based upon the answer to screening questions within the MCASCO, 

however, a diagnosis of cachexia is not provided unless a threshold of 10% weight loss is met, 

therefore patients may score highly, but remain ‘not cachexic’.  

Table 30: Malnutrition, sarcopenia, and cachexia scores, using the 3-MinNS, SARC-F, and MCASCO 

screening tools for group one 

Screening tool Scores, Mean, SD, 

Range 

Scoring 

category/threshold 

n (%) 

Malnutrition tool 

3-MinNS  

 

Mean: 3.8 (2.6)  

Range: 0 – 9  

No risk: 0 – 2  12/30 (40.0) 

Moderate: 3 – 4 5/30 (16.6) 

Severe: 5 – 9   13/30 (43.3) 

Sarcopenia tool 

SARC-F  

 

Mean 4.9 (3.0) 

Range: 0 – 10 

Not sarcopenic: 0 – 3  10/30 (33.3) 

Sarcopenia: 4 – 10 20/30 (66.7) 

EWGSOP2 confirmed 

with hand-grip$ 

13/17 (76.5) 

Cachexia tool 

MCASCO  

 

Mean 44.1 (SD 16.2) 

Range: 17 – 78  

Not cachexic*: 17 – 43  12/27 (44.5)  

Mild* 0/27 (0) 

Moderate*: 34 – 44  5 /27(18.5) 

Severe*: 47 – 78  10/27 (37.0) 

$Due to sample size, and missing data for BIA and TUG, the severity of sarcopenia was not able 

to be assessed, instead ‘probable’ sarcopenia, which is enough to trigger intervention in 

clinical practice, was calculated.  

*No defined threshold provided for each category, instead a range of scores are presented 
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This section investigates the overlap of diagnoses of malnutrition, sarcopenia, and cachexia, 

using the 3-MinNS nutrition screening tool, EWGSOP2 sarcopenia criteria, and MCASCO 

cachexia screening tool, for group one. As can be seen in Tables 31a to 33, of those (13/30) 

identified as severely malnourished, n=12 (92.3%) were also identified as cachexic. In contrast, 

of those identified as cachexic (17/30), only 12 (70.6%) were also identified as severely 

malnourished.  

When looking at those identified as moderately or severely malnourished, of those (18/30) 

identified as malnourished n=16 (88.9%) were also identified as cachexic, and of those who 

were identified as cachexic (17/30), n=16 (94.1%) were identified as malnourished.  

Of those who were identified as severely malnourished (13/30), n=8 (61.5%) were diagnosed 

as sarcopenic, and of those who were identified as sarcopenic (16/30), n=8 (50%) were 

identified as severely malnourished. Finally, of those who were identified as cachexic, (17/3), 9 

were diagnosed as sarcopenic (52.9%), of those who were diagnosed as sarcopenic (n= 16), 

n=9 were diagnosed as cachexic (56.2%).  

No statistically significant relationships were seen between malnutrition and sarcopenia (OR 

1.8 [95% CI:0.41 – 7.81] p=0.433), or between sarcopenia and cachexia (OR 0.96 [95% CI: 0.23 

– 4.10], p=0.961). A statistically significant overlap was seen between severe malnutrition and 

cachexia (OR 28.8 [95% CI:2.91 – 284.76], p=0.004). When including moderate and severe risk 

of malnutrition, this relationship remained significant (OR: 88 [95% CI:7.08 – 1094], p=>0.000).  

Table 31a: Cross-tabulation of malnutrition and cachexia diagnoses, according to the 3-MinNS 

(severe risk) and MCASCO tools, with Venn diagram to illustrate 

 MCASCO*  

3-MinNS +ve -ve  

+ve 12 1 13  

-ve 5 12 17 

 17 13 30 

 

 

Table 31b: Cross-tabulation of malnutrition and cachexia diagnoses, according to the 3-MinNS 

(moderate risk and above) and MCASCO tools, with Venn diagram to illustrate 

 MCASCO*  

3-MinNS +ve -ve  

+ve 16 2 18  

-ve 1 11 12 

 17 13 30 
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Table 32: Cross-tabulation of (severe) malnutrition and sarcopenia diagnoses, according to the 3-

MinNS and EWGSOP2 tools, with Venn diagram to illustrate 

 EWGSOP2*  

3-MinNS +ve -ve  

+ve 8 5 13 

-ve 8 9 17 

 16 14 30 

 

 

Table 33: Cross-tabulation of malnutrition and cachexia diagnoses, according to the EWGSOP2 

and MCASCO tools, with Venn diagram to illustrate 

 EWGSOP2*  

MCASCO* +ve -ve  

+ve 9 8 17 

-ve 7 6 13 

 16 14 30 
 

*For missing data, SARC-F used in place of EWGSOP, and Fearon criteria used in place of MCASCO 

Tables 34 and 35 outline the overlap between malnutrition screening tools. As seen in Table 

34 of those identified as at risk of severe malnutrition by 3-MinNS (11/30), 8 (72.7%) were 

identified as at high risk of malnutrition by MUST. Of those identified as not at risk of 

malnutrition by 3-MinNS, (16/30), n=3 (18.8%) were identified as being at risk by MUST, with a 

correlation coefficient of 0.486.  

As shown in Table 35, of those identified as at risk of malnutrition by 3-MinNS (13/30), 10 

(76.7%) were identified as at risk of malnutrition by PG-SGA. Of those identified as not at 

severe risk of malnutrition by 3-MinNS (17/30), 3 (17.6%) were identified as being at severe 

risk by PG-SGA (17.6%), with a correlation coefficient of 0.593. 

Table 34: Overlap between MUST and 3-MinNS malnutrition screening tools  

 MUST (high risk)  

3-MinNS 
(severe) 

+ve -ve  

+ve 8 4 12 

-ve 3 13 16 

 11 17 28 

 

Table 35: Overlap between PG-SGA and 3-MinNS malnutrition screening tools 

 PG-SGA (severe)  

3-MinNS 
(severe) 

+ve -ve  

+ve 10 3 13 

-ve 3 14 17 

 13 17 30 
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Table 36 outlines the overlap between sarcopenia screening tools. Of those who were 

predicted to be sarcopenic by the SARC-F (20/30), n=13 (65%), were confirmed as having 

probable sarcopenia by the EWGSOP2 criteria. Of the n=7 who were not, n=4 had adequate 

grip-strength measures, and n=3 declined or were unable to complete the hand-grip strength 

measures, or chair stand test, therefore were excluded from results. Correlation coefficient 

0.739. 

Table 36: Overlap of sarcopenia screening tools 

 EWGSOP2  

SARC-F +ve -ve  

+ve 13 4 17 

-ve 0 10 10 

 13 14 27 

 

Of those who were identified as cachexic by the MCASCO (17/30), n=16 (94.1%) were also 

identified as cachexic following the Fearon, 2011 criteria (Table 37). Of those who were 

identified as cachexic following the Fearon criteria (17/30), n=16 (94.1%) were also identified 

as cachexic following the MCASCO screening tool. Correlation coefficient 0.929.  

Table 37: Overlap of cachexia screening tools  

 Fearon  

MCASCO +ve -ve  

+ve 16  1 17  

-ve 1 12 13 

 17  13 30 
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Table 38 tabulates the overlap of (moderate or severe) malnutrition, sarcopenia and cachexia. 

In total, 83.3% of participants in group one were identified as having at least one of the three 

conditions, of which, 26.7% were identified as having one of the conditions, 56.7% with two or 

more, and 30.0% were identified as having all three conditions. Figure 16 illustrates the 

overlap of each of the three conditions.  

Table 38: Overlap and combinations of diagnoses of (moderate or severe) malnutrition, 

sarcopenia, and cachexia 

Combination of 
diagnoses of 
malnutrition, sarcopenia, 
and cachexia  

Presence of 
diagnosis by 

individual category 
n % 

Presence of diagnosis 
by combined 

categories 
n % 

Presence of 
any diagnosis 

 
n % 

Three diagnoses present  
 
 
 
 

25 (83.3) 

Malnutrition, sarcopenia, 
and cachexia 

9 (30.0) 9 (30.0) 

Two diagnoses present 

Malnutrition and 
sarcopenia 

1 (3.3)  
8 (26.7) 

Malnutrition and 
cachexia 

7 (23.3) 

Sarcopenia and cachexia 
 

0 (0.0) 

One diagnosis present 

Malnutrition only 
 

1 (3.3)  
8 (26.7) 

Sarcopenia only 
 

6 (20) 

Cachexia only 
 

1 (3.3) 

No condition identified  
5 (16.6) No malnutrition, 

sarcopenia, or cachexia 
5 (16.6) 5 (16.6) 

 

Correlation coefficients between 3-MinNS, EWGSOP2 and MCASCO scores were calculated. A 

moderate positive correlation was seen between moderate or severe malnutrition diagnoses 

and a cachexia diagnosis (correlation 0.796). No relationships were seen between sarcopenia 

and malnutrition (correlation 0.055) or sarcopenia and cachexia (-0.009).  
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Malnutrition, n=18 

 

Sarcopenia, n=16 

 

Cachexia, n=17 

 
M ∩ S = 10 

M ∩ C = 16 

S ∩ C = 7 

n=5 no diagnosis 

Key 

 

 

Figure 16: Venn diagram of the overlap of malnutrition, sarcopenia, and cachexia in group one  
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 RQ4: What is the association between malnutrition, sarcopenia, and cachexia, and 

key clinical characteristics, in this group of older adults with cancer? 

Relationships between key baseline characteristics are presented in Table 39. A strong positive 

relationship was seen between; BMI and midarm circumference (correlation 0.785), and 

Charlson score and chair stand test (correlation 0.788). Moderate positive relationships were 

seen between timed up and go and skeletal muscle index (Correlation 0.628), and Rockwood 

score and Timed up and go (correlation 0.697).  

Table 39: Correlation coefficients matrix between baseline characteristics 

BMI 1.00       

MAC 0.785 1.00      

TUG 0.543 0.771 1.00     

CST -0.190 -0.174 -0.197 1.00   

SMI 0.921 0.700 0.628 -0.309 1.00  

HGS 0.093 0.411 0.443 0.571 0.115 1.00  

Rock 0.049 -0.124 0.697 -0.287 -0.097 -0.362 1.00 

Charl 0.148 0.235 0.023 0.788 -0.120 -0.056 0.294 1.00 

  BMI MAC TUG CST SMI HGS Rock Charl 

 

Key: BMI: Body mass index, MAC: Mid-arm circumference, TUG: Timed up and go, CST: Chair stand test, 

SMI: Skeletal muscle index, HGS: Hand grip strength, Rockwood: Rock clinical frailty score, Charl: 

Charlson comorbidity index  

The overlap between the key diagnostic criteria, and the diagnosis of each of the three 

conditions was also investigated. Of the 30 participants, n=14 reported ≥5% weight loss. Of 

those with ≥5% weight loss, n=13 (93%) were diagnosed with moderate or severe malnutrition, 

n=14 (100%) were diagnosed with cachexia, and n=7 (50%) were diagnosed with sarcopenia.   

Pearson correlation coefficients between malnutrition, sarcopenia, and cachexia and the 

predictors seen in Table 40 were calculated. A strong positive correlation was seen between 

cachexia and overall weight loss (correlation 0.746). Moderate positive correlations were seen 

between malnutrition and sunken temples (correlation 0.605), sarcopenia and Rockwood 

score (correlation 0.680), and cachexia and percentage monthly weight loss (correlation 

0.664). A moderate negative correlation was also seen between malnutrition and BMI 

(correlation -0.614) and malnutrition and percentage meal consumption (correlation -0.665). 

Table 40 displays odds ratios from univariate logistic regression analysis, of variables predicting 

each of the three conditions. When predicting malnutrition, body mass index is a statistically 

significant predictor (OR 0.78, [95% CI: 0.61 – 0.98], p=0.04) in univariate analysis. This means 

that, as body mass index increases by one unit, the odds of being diagnosed as severely 

malnourished reduce by approximately 22%. Additionally, percentage meal consumption (OR 

2.28 [95% CI: 1.24 – 4.19], p=0.008), appetite (OR: 2.21 [95% CI: 1.16 – 4.20], p=0.015), and 
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sunken temples were also statistically significant predictors of malnutrition in univariate 

analysis. However, following a Bonferroni correction for multiple testing, only sunken temples 

(p=0.04) remained significant.  

When predicting sarcopenia, both hand-grip strength (OR 0.75 [95% CI: 0.60 – 0.94], p=0.015), 

with an approximate 25% decrease odds for every 1kg increase in hand-grip strength, and 

Rockwood score (OR 2.94 [95% CI: 1.26 – 6.89] p=0.013) were statistically significant predictors 

in univariate analysis, but did not remain significant following Bonferroni correction.  

For cachexia, both appetite (OR: 1.85 [95% CI: 1.01 – 3.39], p=0.048) and percentage monthly 

weight loss (OR 8.71 [95% CI:1.87 – 40.60] p=0.006), were significant predictors in univariate 

analysis, with percentage monthly weight loss remaining significant (p=0.05) after multiple 

correction.  

Table 40: Univariate logistic regression of candidate predictors of key patient characteristics  

Predictor variable Odds ratio 95% 
confidence 

intervals 

p-value Multiple 
correction 

(Bonferroni) 

Severe Malnutrition  

Hand-grip strength 0.96 0.86 – 1.06 p=0.416 NS 

Body mass index 0.78 0.61 – 0.98 p=0.039 p=0.31 

Percentage meal 
consumption 

2.28 1.24 – 4.19 p=0.008 P=0.06 

Appetite 2.21 1.16 – 4.20 p=0.015 p=0.12 

Sunken temples  8.43 1.9 – 37.3 p=0.005 P=0.04 

Sarcopenia 

Hand-grip strength 0.75 0.60 – 0.94 p=0.015 p=0.12 

Rockwood 2.94 1.26 – 6.89 p=0.013 p=0.10 

Cachexia 

Appetite 1.85 1.01 – 3.39 p=0.048 p=0.38 

Percentage monthly 
weight loss 

8.71 1.87 – 40.60 p=0.006 p=0.05 
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 Summary  

In this chapter, the quantitative results of the mixed-methods study have been presented. 

These results indicate feasibility of recruitment and screening for malnutrition, sarcopenia, and 

cachexia in a group of older adults with cancer. A high prevalence and overlap of the three 

conditions are seen, with suggested predictor variables to distinguish between, or more 

rapidly detect the three conditions, also identified, which include: percentage meal 

consumption and sunken temples for malnutrition, Rockwood frailty score for sarcopenia, and 

percentage monthly weight loss for cachexia. Results also show a statistically significant 

overlap between identification of malnutrition and cachexia, with low to moderate correlation 

of identification of malnutrition seen between malnutrition screening tools.  

In the next chapter, Chapter Eight, I will present the qualitative interview findings from the 

mixed-methods study, with synthesis of the quantitative and qualitative components of the 

study in Chapter Nine. 
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 Mixed-Methods Study: Qualitative results 

Mixed-Methods Study: Quantitative results presented the quantitative findings of the mixed-

methods study. This chapter presents the results of the qualitative interviews.  

Qualitative research questions  

Overarching research question:  

▪ What are the experiences and views of older adults with cancer regarding screening 

for malnutrition, sarcopenia, and cachexia? 

Research questions: 

RQ5: What are patients’ views and experiences regarding assessments for malnutrition, 

sarcopenia, and cachexia? 

RQ6: What are patients’ views of the role of, and understanding of, malnutrition, sarcopenia, 

and cachexia in cancer? 

Research objectives: 

▪ To explore and understand patients’ experiences and views of the clinical assessment 

and management of malnutrition, sarcopenia, and cachexia  

A topic guide was followed to ensure interview consistency, see Appendix 12, however, the 

guide was modified iteratively as the interviews progressed. All patient participants who 

completed the quantitative measures were invited to participate in qualitative interviews.  

Thematic analysis, whilst viewing the data from a phenomenological perspective, was used to 

analyse the data. Data collection and data analysis methods are presented in Chapter Six. 

 Participant demographics  

Eight participants took part in qualitative interviews; n=2 (16%) female, mean age 75.5 (SD 

3.8), majority oesophageal primary (n=4), then breast (n=2), prostate (n=1) and lung (n=1). n=5 

participants were diagnosed as malnourished, n=4 as sarcopenic, and n=4 as cachexic. All who 

were diagnosed as cachexic were also diagnosed as malnourished. n=2 participants were 

sarcopenic only. One participant was diagnosed with all three conditions.  
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 Qualitative results findings  

 Summary of themes 

During the process of coding and thematic analysis, four major themes were generated from 

the data. Major themes and subthemes are presented in Table 41, with a brief synopsis 

presented below. 

Theme One: Dissonance  

A misalignment, or disagreement, in participants’ beliefs, and contradictions in their views and 

opinions regarding the role, and impact of, malnutrition, sarcopenia, and cachexia, were seen. 

With participants expressing discrepancies in views of the impact of these conditions upon a 

macro (population) level, compared to a micro (personal) level. These conflicting beliefs were 

also seen despite participants reporting experiences of the three conditions, with views 

misaligning with participants’ lived experiences. A contributing factor to this dissonance was a 

misunderstanding of the three conditions; both their terminology and their role in health, 

which then also impacted upon their perception of risk of developing the three conditions.  

Understanding of malnutrition, sarcopenia, and cachexia  

The terms ‘sarcopenia’, and ‘cachexia’, were unheard of by participants. Understanding of 

‘malnutrition’ was limited, with perceptions ranging from a serious condition that happened to 

other people, or a minor ailment with can be easily fixed. Management of these conditions 

was considered to be ‘common sense’. A discrepancy in the importance of nutrition versus 

function was seen, with participants more motivated to receive interventions or advice to 

improve their mobility and strength. However, barriers to change were expressed and included 

a lack of encouragement, ill health, or fear of causing harm. 

Perception of risk 

Participants’ perceptions of their risk of developing problems with their eating, weight, or 

physical function were influenced by a number of factors, including confidence in perceived 

positive past health behaviours seen as protective against the risk of developing problems, and 

alignment with common public health messages. Contradictory views regarding expected 

deteriorations in nutrition and function were readily expressed, alongside reports of the 

negative impacts of these three conditions on health and quality of life, showing a detachment 

in participants self-view of these conditions. 
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Theme Two: Diagnostic overshadowing 

The emotional, physical, and mental burdens of cancer, its treatments, and its side effects, 

resulted in issues with nutrition, weight loss, and physical function being downplayed or 

disregarded, by both patients and by clinicians. If concerns were raised by participants, 

disregard of nutrition and physical function by clinicians perpetuated this belief.  

Overlooked and underplayed 

Weight loss, and problems with eating or physical function, were often misattributed to other 

comorbidities, or accepted as a normal part of the cancer process, or ageing, and therefore 

were not seen as concerning. This lack of concern was perceived by participants to be echoed 

by clinicians, which reinforced participants’ beliefs that nutritional or functional concerns were 

not ‘medical problems’. This reinforced views that the cancer and its treatments were 

prioritised, with any problems with nutrition or function routinely discounted. 

Theme Three: ‘Between a rock and a hard place’ 

Problems with nutrition and physical function remained overlooked until weight loss became 

visible to others, was rapid, or problems impacted upon cancer treatment options. This then 

resulted in distress. Participants faced several challenges in raising concerns, including; i) 

difficulty knowing what, when, and with whom to raise concerns, ii) difficulties having 

concerns heard, or iii) fear preventing the problem from being raised. This resulted in 

participants either having to self-advocate for treatment, or becoming resigned to poor health. 

This resulted in patients being placed ‘between a rock and a hard place’, with nowhere to turn 

to address nutritional or function problems.  

Theme Four: Study screening for malnutrition, sarcopenia, and cachexia 

Screening is seen as ‘acceptable’. Moreover, screening was viewed as a positive intervention 

by some; as an opportunity to raise concerns, or consider any nutritional or functional issues 

not previously noted, and could be seen as a gateway to help. Some who did not report any 

expected benefit from screening perceived themselves as not being at risk of these conditions. 

Screening presented a possible solution to participants who were trapped ‘between a rock and 

a hard place’, with screening allowing participants to express concerns, and seek advice. 

However, screening in routine clinical practice was often not conducted, or acted upon.   
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Table 41: Main themes, sub-themes and data codes  

Main themes Sub-themes Original Sub-theme data codes 

Theme One:  

 

Dissonance 

Understanding of malnutrition, sarcopenia, and cachexia  

Lay understanding of malnutrition, 

sarcopenia, and cachexia (macro) 

Definition of malnutrition, Definition of function, Terms too technical, Misunderstood 

terms.  

Detachment of self-view Do not see own nutrition problem despite significant clinical problems, View of eating 

habits, View of strength, Disconnect 

Impact of malnutrition, sarcopenia, 

cachexia (macro) noticeable 

Negative effects of malnutrition, sarcopenia, and cachexia – quality of life, Negative 

effects of malnutrition, sarcopenia, and cachexia – strength and function 

Expected management  Diet not part of cancer treatment, Expectations and views of management of 

malnutrition, sarcopenia, and cachexia, Common sense 

Function as a priority Reduced function a problem, ADLs affected by reduced strength, Feels would benefit 

from Physiotherapy, Interaction of diet and energy seen, Willing to listen to 

Physiotherapists/Experts, Benefit of function, Completing ADLs, Nutrition low priority 

Motivators to, and barriers for 

change  

Motivators: Keen to improve function/physical activity, Weight loss/strength affecting 

treatment options  

Barriers: No Physiotherapy/mobility advice given, Too unwell for advice, Historically 

well do not need input, No encouragement from clinicians 

Perceptions of risk 

Confidence in past health Historically fit/strong cannot have problems, Surprise at weakness, Strength taken for 

granted, Can fight back 

Unhelpful generic advice Generic nutrition advice given, ‘Good nutrition’ seen as ‘healthy’, Generic physical 

activity advice 

Contradictory inevitabilities  Old age means poor function, Weakness with ageing, Expect to rely on family as age, 

Mobility aids compensating, Reduced diet/weight with age, Reduced strength/function 

with age, Weight loss expected part of cancer, Weight loss not a concern 
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Opposing macro and micro views of 

nutrition and weight loss  

Weight loss as a problem, Nutrition essential to live, Link between diet and treatment, 

Cannot have weight problem if energy fine, Diet not important in cancer treatment, 

Optimism bias 

Theme Two:  

 

Diagnostic 

overshadowing 

Overlooked and underplayed: cancer 

and treatment as priority 

Always comes back to cancer, Alternate reasons for weight loss, small weight losses not 

concerning/attributed elsewhere 

Always comes back to the cancer Difficulty keeping conversation on nutrition/away from diagnosis, Nutrition side-lined, 

cancer is overwhelming/frightening  

Nutrition and function disregarded 

by clinicians  

Not a medical problem, Weight loss not picked up or acted on, Nutrition not a concern 

until affects medical treatment, Function/weight not raised, Difficult to raise concerns  

Explaining unexplained weight loss Anticancer treatment main cause of reduced energy, Expect low energy, Alternate 

reasons for low energy/strength 

Not a medical problem  Supportive care, not a medical issue 

Theme Three: 

 

Between a rock and 

a hard place  

 

 

Weight loss noted Family prompting weight concerns, weight loss at diagnosis, Rapid weight loss, Visual 

weight loss 

Rapid and visual weight loss Rapid and Visual, Requires visual change to be a concern, Rapid vs slower weight loss, 

Weight loss at diagnosis 

Difficulties raising and talking about 

weight loss  

Weight loss is upsetting, Difficult to convince self of problem, Difficulties raising 

concerns, Patient having to advocate for treatment/raise concerns about weight, 

Dietitians as advocates 

Inevitability of weight loss/poor 

function (acceptance) 

Resigned, Stoic attitude to reduced diet/strength  

Screening as an outlet Benefit to mental health to discuss nutrition problems, Opportunity to express concern 

Theme Four: 

 

Study screening  

 

Benefits from screening assessment Motivating to complete physical measures, Screening as an intervention, Screening is 
acceptable 

Screening issues Poor recall of measures, Unconcerned about screening as no perceived risk 
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 Theme One: Dissonance  

Contradictory views and opinions regarding the role of, and impact of, malnutrition, 

sarcopenia, and cachexia was reported by participants. This included conflicting beliefs that 

despite their lived experiences, they would not be affected by poor nutrition or functional 

problems. Past behaviours and diets were also seen as providing a protective effect against 

poor nutrition and physical function problems. This was despite participants readily expressing 

and accepting that other factors, such as ageing, and cancer treatments, would inevitably 

cause problems with their nutrition and physical function.  

Luckily for me I was I was very strong to start with… yea… my legs are the 

weakest, er ya luckily I was strong when all of this hit me so hopefully I can fight 

back some way (Pt7) 

Because I’ve always been really energetic… I’ve probably, I’ve got a lot of stamina, 

I’ve had a lot of stamina, I wouldn’t say I was fit or anything, I’ve had a lot of 

stamina and been able to keep going, and as I say it got to one point in October, 

erm, when I could just get out of a chair, getting up, getting showered, getting 

dressed, wiped me out for the rest of the day (Pt1) 

Contributing factors to this dissonance included; i) a misunderstanding of malnutrition, 

sarcopenia, and cachexia, of both their terminology, and their impact and role in health, and ii) 

a low perception of personal risk due to confidence in past health behaviours, and a lack of 

knowledge regarding the aetiology of the three conditions. These factors are discussed:  

8.2.2.1 Understanding of malnutrition, sarcopenia, and cachexia  

The terms ‘malnutrition’, ‘sarcopenia’, and ‘cachexia’, were poorly understood by participants, 

with participants not having heard of the terms ‘sarcopenia’, and ‘cachexia’ in particular. These 

terms were described as ‘too technical’, and were perceived as confusing and unclear.  

 No, not heard of that (sarcopenia) before (Pt1) 

Q: …the second one is sarcopenia? 

A: Ooph… 

Q: Have you heard of it? 

A: No (Pt4) 

Q: …it’s the word cachexia 

A: No, nah you’ve missed me again (pt5) 

Understanding of the term ‘malnutrition’ was also limited, and was perceived as either a 

serious condition related to starvation, but more commonly was viewed as conditions only 
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seen in low-income countries, or as a minor ailment, which would be easily treated or 

addressed.  

Well malnutrition I do know what that means, that means undernourished, yeah 

undernourished, er, another word for malnutrition probably is, intake of food, 

sufficient intake of food, I don’t know how else to describe that (Pt4) 

I know that (malnutrition) means – I feel like it [laugh], yeah, that’s when you’re 

getting a bit too hungry (Pt5)  

I think it would mean to me, in terms of, I think you most hear it in terms of Africa, 

Yemen and what have you, so a diet that isn’t hasn’t got all of the necessary sort 

of parts to it, so being deprived of something in that, and actually, having enough 

to eat to keep your body ticking over, it would be like that (Pt1) 

The ‘technicality’ of these terms was often highlighted, to the point of being compared to a 

complex drug name, which presented a barrier to participants’ understanding and willingness 

to engage. 

Haven’t got a clue. Far too technical (Pt5) 

(when asked about ‘malnutrition’)… very often in hospital, the nurses in particular 

talk to each other in a medical term, one of the worst things probably, it’s not their 

fault, because I don’t know the names of the drugs, but they’ll say this drug or that 

drug, they’ll discuss drugs in front of me and you don’t know what they are talking 

about, they do have the edge on you there. If you don’t understand something you 

feel a little bit inadequate (Pt4) 

Other terms, such as ‘poor nutrition’, were more readily understood, but were still considered 

to be a minor problem. 

Oh now, well, weight loss (Pt8) 

You know if you’re not looking so perky, maybe having er, sort of flu, you know 

that flu or er, silly little ailments like that over a period of time you think oh there’s 

something along there (Pt8) 

Well it er, it’s a case of er not, not eating sufficient amount or er, the type of er, 

food etcetera that you need to, to keep yourself fit (Pt7) 

Well, poor nutrition, would mean, not having enough to eat, and the things that 

don’t that are not going to be protein or whatever, er, to keep you going really 

(Pt2) 

That is giving up, it it’s lack of appetite, lack of, lack of motivation, you know you, 

you don’t want to be, you just don’t want to know about that (Pt8) 
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I’ve heard of that yes. Not a nice word that (Pt 8) 

‘Good nutrition’, and participants’ perceptions regarding the most appropriate diet during 

cancer treatment, was perceived as being ‘healthy’, eating ‘well’, and following generic healthy 

eating messages, such as cutting down on red meat, increasing vegetables, and reducing high-

calorie foods.  

I had a good diet before, but I do think a lot of the stuff is, erm, the youngsters eat 

sort of rubbish, which is rubbish anyway (Pt3) 

We’ve always had skimmed milk, hah, as that’s more healthy (Pt2) 

‘The term ‘function’ was also more readily understood, but still resulted in a wide range of 

definitions. 

Bodily functions? You mean toileting and that sort of thing? (Pt8) 

Normal routine actions, in your everyday work, everyday operations really, yeah 

(Pt8) 

Q: how you would describe your, your strength, your function at the moment? A: 

Quite intelligent, outgoing, thoughtful, I don’t ponder things, I just think about 

things occasionally, but generally speaking I think I’m an intelligent sort of a guy 

(Pt8) 

When relating the impact of these commonly accepted terms (function, poor nutrition), to 

health, the negative impacts of these conditions was more readily reported. In particular, the 

negative effects participants were currently experiencing from poor function on their ability to 

complete activities of daily living, or upon their quality of life, were highlighted.  

Getting showered, getting dressed, wiped me out for the rest of the day, and you 

know, it was just, or we planned to go somewhere and you know I would just, say I 

couldn’t come! (Pt1) 

Yes, my strength was yea, was the word I keep using to myself really, (sigh), 

everyday things that you take for granted you just either couldn’t do or such an 

effort (cough) er, I mean at my worst, before the hospital, it was taking me half an 

hour to get dressed, you know, put my trousers on, have a lie down, put my shirt 

on, have a lie, I couldn’t believe it, how weak I was really (Pt2) 

I don’t think I had the energy to deal with other people, as well as meself (Pt3) 

This also included the negative effects of these conditions upon quality of life, with nutritional 

problems affecting participants mood, body image, and enjoyment of food.  
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I suppose that’s what keeps me doing, at the end of the tunnel, I think that, to sit 

back and think that you’re gonna have soup for the rest of your life wouldn’t be 

too good (Pt5) 

I don’t know where it goes but I’ve lost a lot of weight, all the weight, all the meat 

off my thighs and my bottom, ma arms are like spindles (Pt4) 

I’ve er probably got a bit fed up of, certainly when I was on the liquid diet, I don’t 

want to see soup again, er, that was pretty fed-up-ey (Pt2) 

Physical function, its association with the ability to complete daily tasks, see family, and its 

relationship with the ability to tolerate and receive anticancer treatments were readily 

reported by participants, with improving physical function seen as a high priority. Participants 

were motivated to make lifestyle changes to improve their physical activity. 

I feel I am gradually getting better every day, and er, trying to challenge myself to 

walk a bit further every day (Pt2) 

What I’m aiming for is, at [Hospital] I have to pass, and I can’t remember the 

name of it, but I call it a fitness test, and the results go to the consultant who’s 

supposed to do the surgery, and that will decide if I am fit enough to have the 

operation. So that is what I am aiming for (Pt1) 

You need physiotherapy, you need work, you need to muscle to move again, cos if 

you don’t do that you stiffen up, and that makes it worse, so that’s what I want, I 

want – Action (Pt8) 

However, the association between their personal nutrition and function was not reported. 

Despite acknowledging the wider relationship between diet and function – this was often not 

applied to their personal health. 

You are gonna lose your strength cos you’re not eating the proper stuff, as such, 

you’re getting your nutritions and stuff, but I don’t think, its, you could do better… 

[laugh] so I think er you know losing your weight you lose your strength (Pt5) 

Well obviously, you wouldn’t have had as much energy to fight, and it think that’s 

important that you need to keep as fit as you can (Pt3) 

With only those who were receiving treatment for their nutritional problems recognising the 

impact of improving dietary intake on energy and function. 

I’m obviously well not taking in a whole, a proper amount of calories, but certainly 

more than I was and my portions are bigger than they were. And my energy levels 

are improving, I can get past teatime, were yeah before even lunchtime, 

sometimes I would sleep the afternoon away (Pt1) 
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External causes, such as poor sleep, or the effects of anticancer treatment, were often cited as 

the cause of reduced energy levels. 

I don’t get any sleep on a night… you know… I was really, very fortunate last night 

because I managed to get an hour’s sleep, erm, I haven’t got the strength to do 

anything, you know (Pt6) 

I thought I was quite a very fit strong person, but the chemo doesn’t really like me, 

doesn’t like the chemo very well, so (Pt3) 

This included when nutritional supplements were prescribed by consultants, perceptions were 

that these were primarily to improve physical function, not nutrition.  

 It’s too risky to do the operation if you’re not fit enough, erm, t, er, s, he’s er, er 

he’s prescribed… fortisip, fortisip compact … I did see him then, it was only shortly 

before, they recognised that I needed building up (Pt2) 

However, although participants reported the significant impact of these problems upon their 

health, a poor understanding of nutritional and functional problems often meant that their 

treatment and management was perceived as easy, with many participants reporting their 

management as ‘common sense’.  

I have to say, some of it is common sense, about your eating, etcetera (Pt2) 

No no, a bit like common sense really. Don’t keep still and you’ve got to keep 

moving (Pt2) 

People’ll come in and say right so this, do that exercise, do that ten times, once 

you’ve started to do that you’ll find that the muscle strength will start to come 

back again, and you’ll be able to say well I can stand a bit more (Pt8) 

With the conditions themselves viewed by some as having little importance in relation to 

cancer treatment. 

…and I don’t honestly think, er, diet plays a bigger part of it really, but that’s just 

my opinion (Pt3) 

For most, a disconnect was seen with malnutrition when viewed as a personal problem, 

compared to a wider issue, with many participants, including those who had significant issues 

with their nutrition, viewing nutritional problems as unrelated to their health, or as something 

that would never happen to them, despite prior acknowledgement of the severity of these 

conditions to others and themselves. 
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A: So I suppose that’s about it really. It’s not, it’s not something that I take 

seriously, because it’s not going to happen to me. Yeah. Q: Can I ask you why it 

(weight loss) might not happen to you? A: Because I’m going to make the best of 

what I’ve got, I I’ve every intentions of bouncing back (Pt8) 

There were exceptions to this, with some participants acknowledging the relationship between 

nutrition and function, but this was again often not applied to themselves.  

Make sure you eat as nutritionally as you can, which will help you feel better, and 

cope with the treatment better. I think that’s a bit of common sense…  

I don’t honestly think, er, diet plays a bigger part of it really, but that’s just my 

opinion.  (Pt3)  

Despite the improvement of physical function reported as a key priority for many participants, 

several barriers to change were expressed. These included; a lack of encouragement from 

health care staff, a lack of advice provided, and an associated fear of causing more harm than 

good, and being too unwell or unreceptive to advice at the time. A few participants were self-

motivated to improve their function.  

But it’s good having the advice [pause] rather than thinking about it, thinking am I 

gonna make things worse you know leaping up and down or whatever (Pt5) 

During the days of my stay on the ward, I was took by my own initiative to walk, 

just up the corridor …  But nobody said oh keep doing that (Pt2) 

Somebody tried to, they came in and tried to but I think at that time I wasn’t very 

receptive anyway (Pt4) 

An additional barrier, of self-assurance in their perceived current strength due to past health, 

was also expressed. 

Yes I’m quite strong yeah, I’ve upper body strength is very good, always has been, 

erm, the only bad thing is the blooming inability to do things (Pt8) 

Yeah my strength isn’t as good as it used to be, but luckily for me I was I was very 

strong to start with… yea… my legs are the weakest, er ya luckily I was strong 

when all of this hit me so hopefully I can fight back some way (Pt7) 

8.2.2.2 Perception of risk  

Participants’ perceptions of their risk of developing problems with their eating, weight, or 

function were influenced by a number of factors. This included participants understanding of 

these problems, which was often poor, unrealistic optimism regarding the risk of development 

of these conditions, and an assumed ease of treatment.  
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I mean luckily I can eat, so I won’t ever get, er, malnutrition type of thing, but er, if 

it got worse, then you would (Pt5)  

To eat a satisfactory meal I would presume, is all, all I would like, yeah (Pt7) 

Well, posh meal somewhere, or, or something like that, anything just to perk 

things up a bit (Pt8) 

Additionally, confidence in past health behaviours, and how they aligned with key public 

health messages, often reassured participants that they had a low risk of developing nutrition 

problems, or gave confidence in their ability to ‘fight back’ or improve. 

Er, no cos I’m a very good eater, or I was (Pt8) 

No, not really, as, as I think I’ve told you, I was, big, pretty fit, so.. erm, didn’t go 

into it about… (Pt7) 

You know it is important to keep, erm eating as healthy as you can. But I did 

before so it were not hard for me. I must admit I don’t eat as much meat as I used 

to do, I aren’t a meat lover anyway I don’t particularly…I ate it because I probably 

did it but I, if I don’t want it I don’t want it. I always have a lot of fruit and veg, and 

things like that so, it hasn’t been hard for me at all. I haven’t altered my eating 

habit (pt3) 

Nutrition wise I think I’m quite healthy living, so, obviously there are certain things 

I have altered a bit, you know I don’t eat so much sweet stuff (Pt3) 

These views were held despite prior acknowledgement by participants of the negative impacts 

that poor nutrition, weight loss and poor function have had on their health. 

Well okay, it’s affecting me as far as I can’t eat anything solid, or anything with 

bits in, like a tin of vegetable soup, I couldn’t eat that, unless I mashed it up, then I 

could eat it, so obviously I’m not having like my full English type of thing! So, I miss 

out on all the food, because I’m basically living on just soup, so I’m having soup 

twice a day, and me, me forti, fortisips, er and that’s basically what I live on (Pt5) 

This disclosed a disconnect between participants’ view of the personal impact of these 

conditions, compared to their population-level views, and betrayed a confidence and optimism 

bias. These views were expressed by many, despite some having personal experiences of all 

three conditions. This showed a detachment between their personal beliefs regarding their risk 

of developing either poor nutrition or problems with their mobility or function, and their wider 

beliefs of the impact of these conditions in general. 
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This difference in perceived risk, expected ease of treatment, and confidence in past health 

behaviours was betrayed when some participants went on to experience nutritional or 

functional difficulties, with participants expressing surprise when they had difficulty recovering 

from them.  

In the normal process of an accident in the home you usually just dust yourself off 

and go at it again don’t you? Well that didn’t happen you see, somebody had to 

come and pick me up, and I was in a heck of a state (Pt8) 

I couldn’t even walk to the shops, or around the shop and I found that quite 

difficult because I think well if you don’t use it, well, you’re gonna lose it aren’t 

you? And I do still find, er, difficulty doing things that I didn’t think twice of doing 

before. I get quite out of breath doing things (Pt3) 

Participants also reported a conflicting view of surprise if their eating or function either did not 

deteriorate whilst receiving anticancer treatments, or if their nutrition or function improved. 

I expected to lose a bit o’ weight, but I lost very little (Pt3) 

But I got my appetite back! Which is, a good thing (Pt2) 

 Theme Two: Diagnostic overshadowing  

The emotional, physical, and mental burdens of cancer, its treatments, and its side effects, 

resulted in issues with nutrition, weight loss, and physical function being downplayed or 

disregarded by patients, and being perceived as also disregarded by clinicians.  

Problems with nutrition, weight, or function were often attributed to other health conditions, 

or accepted as a normal aspect of a cancer diagnosis, or cancer care. The overshadowing 

cancer diagnosis and its treatments were routinely scapegoated as the cause of each of these 

problems, and as they were ‘expected’, they could therefore be easily be discounted.  

So on the last chemo on that day I also had radiotherapy as well, the next day I 

was absolutely jiggered, you know, absolutely, and I just spent most of the day in 

bed (Pt4) 

I expected at some point the cancer would cause me to lose weight, but I mean we 

also expected that the chemo, that might be a side effect of the chemo as well, 

erm (Pt1) 

When I get home I’m quite tired, but that’s only to be expected (Pt2) 
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The immensity of the cancer diagnosis, and its impact upon multiple domains of participants 

lives, resulted in cancer taking over conversations, and meant other problems paled in 

comparison, and were therefore not addressed.  

The other thing I thought of the other day is really sometimes it’s as though cancer 

is your first thought about everything, and I thought there’s life beyond that, it 

doesn’t seem to be going along with it, treatment, erm, you know coming along in 

the car I said you know that’s all we’ve talked about, we’re an hour away from 

here, about treatment and what the futures going to hold (Pt8) 

Q: is there anything about your weight, or your strength, or function, or eating, 

that we maybe don’t pick up on as well as we should do, that we could have asked 

you about? 

A: No, not really no, I think [laugh], there are other things to worry about at the 

time (Pt7) 

This included addressing nutritional or functional problems, with participants reporting 

difficulty concentrating on other aspects of their health.  

Right, yeah, I can understand that. Being told you’ve got cancer, er… when I was 

sat there, all I could see was a noose, I’d had it, he’d ended my life, I was doomed, 

I was going to die, that’s what you see when you’re told you’ve got cancer, cos 

cancer is what kill ya (Pt4) 

Problems with nutrition or function were often framed in their relation to the participant’s 

medical diagnosis, and ability to manage this; with one participant more concerned about their 

ability to swallow tablets, rather than being able to eat. 

Oh absolutely, at that stage eating was a no-no, I couldn’t ever swallow tablets, so 

that caused a furore as they had to find liquid tablets, erm... tablets, all my tablets 

had to be transformed to liquid, and some of the tablets they do not make in 

liquid, so I had to go without them (Pt4) 

Attributing weight loss, or other problems, to their cancer, or other previous medical issues, 

further solidified participants’ views that these were not important problems. Negative health 

outcomes were always attributed to the participant’s cancer diagnosis or treatment, with 

other aspects of their health, such as recent weight loss or poor appetite, overshadowed.   

You’re gonna you know weaken off type of thing. I think that’s possibly so much of 

the problem as well, erm then possibly the chemo on the top (Pt5) 

I don’t think that was because, er, of the cancer, I think it was because of the 

treatment, and it made it difficult to cope (Pt3) 
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This was further solidified when concerns were perceived as continuously ignored by clinicians, 

despite multiple attempts by participants to raise their anxieties. 

Basically I told him [consultant] again, about the eating where the problem was, 

as I tell most people! [laugh] so I think everybody must know (Pt5) 

8.2.3.1 Overlooked and underplayed 

In addition to the cancer, weight loss, or problems with eating or physical function, were also 

often misattributed to other health conditions, or were considered to be part of the normal 

ageing process. These factors meant participants often dismissed these issues. 

Something was going wrong with my throat, so, [WIFE] wasn’t surprised as she’d 

said for a little while you’re always coughing and bringing up mucus there’s 

something wrong, and I said there’s not cos I have COPD and it’s probably from 

that (Pt4) 

Well that, well that’s inevitable really, I think everybody eventually succumbs to 

that process (ageing) (Pt8) 

This lack of concern regarding weight loss, or functional problems was echoed by clinicians. If 

raised by participants, problems were often dismissed by the medical team as a normal part of 

cancer and its treatment. This compounded participants’ beliefs that these issues were not 

medical priorities, or considered part of their medical treatment, and were therefore 

insignificant problems. 

No, because I think the macmillan nurses are very good at sort of helping you with 

the care of yourself as a person, whereas the doctors are more concerned with the 

treatment (Pt3) 

The first time… when we did raise it (weight loss) in discussion it was more or less 

attributed to the chemo… (Pt1) 

However, participants reported that they were often not asked about their nutrition, or their 

physical function, and were not provided with advice by the medical team, further solidifying 

beliefs that these problems were not ‘medical’ concerns.  

Er, no, nobody mentioned weight loss at all (Pt7) 

Q: On the strength side of things, did you ever raise it to anybody, or did anybody 

ever raise it with you? A: No, Not at all (Pt5) 

Q: Have you seen anyone about your strength – the physiotherapists? When 

you’ve been in hospital, to help you with your mobility or walking about? A: No, no 

I haven’t no (Pt6) 
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For those participants where the medical team did mention physical activity or nutrition, this 

was often viewed as unhelpful, with participants encouraged to continue with ‘healthy’ diets, 

or participants were provided with untailored, generic nutrition and physical activity advice 

during their treatments.  

Just keep as normal as you had before but make sure you eat as nutritionally as 

you can, which will help you feel better, an’ cope with the treatment better (Pt3) 

They all said don’t go things like swimming or spas or cruises, or that but other 

than that keep life as normal (Pt3) 

Yeah, they have said well try and do as much as you can, when you can (Pt3) 

Well I think mainly they told you what not to eat [e.g., neutropenic diet], rather 

than what to eat, er things like shellfish, erm, and a love me prawns, that was 

quite difficult for me, erm, I mean they give you a list don’t they? (Pt3) 

Weight loss in particular was easily overlooked and underplayed, with participants themselves 

often justifying unexplained weight loss on other issues; other comorbidities, stress, and 

ageing. 

Something was going wrong with my throat, so, [WIFE] wasn’t surprised as she’d 

said for a little while you’re always coughing and bringing up mucous there’s 

something wrong, and I said there’s not cos I have COPD and it’s probably from 

that (Pt4) 

I may have lost a pound or two with the stress and strain, but I don’t think so, no 

(Pt8) 

This ability to attribute weight loss to common causes confirmed to participants that these 

problems were minor, and therefore would be simple and easy to treat. 

You’re losing a bit of weight, you need to be eating something, that sort of thing, it 

wouldn’t worry me, we’d just do something about it, yeah (Pt8) 

Indeed, deteriorations in function or nutrition were often perceived as normal, with expected 

deteriorations due to ageing, the effects of anticancer treatments, or excess body weight, 

reported by participants.    

Well that, well that’s inevitable really, I think everybody eventually succumbs to 

that process (ageing) (Pt8) 

I finished chemotherapy, end of December, and got an infection… both of those 

things combined, really wiped me out, er, really struggling to walk from room to 

room, er, (cough) which was not a surprise (Pt2) 
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Probably a lot of people carry a bit more weight than they normally do, can’t move 

as quick-quickly as they used to do (Pt8) 

I expected at some point the cancer would cause me to lose weight, but I mean we 

also expected that the chemo, that might be a side effect of the chemo as well 

(pt1) 

You retire and you slow down and as you slow down you don’t use your arms so 

much and obviously your muscles aren’t as strong as they were because you’re not 

using them and like anything if you don’t use your muscles, you’re gonna you 

know weaken off type of thing (Pt5) 

With participants compensating for these, for example with the use of mobility aids, or 

reducing daily activities. 

Yeah, I think it is something that is a progression, you you’ve got to do that (use 

walking stick), yes, you’re, you’re compensating for your growing old aren’t you? 

(Pt8) 

We planned to go somewhere and you know I would just, say I couldn’t come! You 

know, we ended up, doing, not doing a lot of things were [HUSBAND] went off… 

and did them… or, I’d really, really sort of have to manage… …we’d planned the 

day… so that I could maybe, do thirds of a day, so maybe I’d do the morning, and 

rest in the afternoon (Pt1) 

These aspects combined resulted in poor nutrition and problems with physical function being 

overlooked and underplayed by both participants and their clinicians, strengthening views that 

cancer treatments are prioritised, with any problems with nutrition or function routinely 

attributed to this, and therefore seen as an accepted, expected, and unconcerning parts of 

cancer care. 

 Theme Three: Between a rock and a hard place  

Problems with nutrition and function often remained overlooked by patients until crucial 

indicators that caused concern or distress occurred, such as family commenting upon visible 

weight loss, weight loss being rapid, or problems with nutrition and physical function which 

impacted upon cancer treatment options.  

Erm and then I only noticed, you [HUSBAND] said that I was getting thinner, and 

then all of a sudden, I noticed, and when you notice yourself that you are… (Pt1) 

I think it was when other people started to mentioning it, how thin I was getting, 

that opened my eyes a little bit, you know, erm (Pt6) 
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And several days not eating anything I’d actually lost 2 stone, so I was living off me 

body weight, and every everybody was saying how ill I was, and I bloody felt ill 

(Pt4) 

When I was in hospital the time before last he came to see me when he discharged 

me and erm he said then that he doesn’t think I’d be strong enough for chemo… 

because unfortunately although I’m eating I don’t seem to be putting weight on, 

and erm, he said it’s a little bit too savage, this chemo, so they’re gonna try maybe 

radiography (Pt6) 

I would try and hold it in the 8 stones… cos I started at nine stone three, and, and 

then this seven started appearing, and I’m thinking this really isn’t good news, you 

know… (Pt1) 

The visual changes in particular, in both physical appearances, and reducing portion sizes, were 

a strong prompt for concern. 

I could no longer eat the volume of food… that I was eating… I sort of when down 

for my dinner to a salad plate, and then to a tea plate, erm, and, and I, I knew 

when I had to stop (Pt1) 

Well, the, the weight, losing weight was erm, er, I don’t, I don’t really know, about 

it at all, it was a surprise to me, I mean, I realise when, when things like, well the 

biggest thing that prompted me was when my wedding ring fell off, and, ha, I 

thought that’s a bit strange [laugh], so we went through weight loss and things 

like that, and measuring, and realising that I had lost quite, quite a bit of weight 

(Pt7) 

With participants expecting family or close friends to prompt, or express concern, based upon 

their physical appearance. 

No, what I think would happen there, somebody would say, [WIFE], or, you’re 

losing a bit of weight, you need to be eating something, that sort of thing (Pt8) 

This was compared to small or slow weight loss, or decline in function or mobility, which were 

often overlooked, and not seen as concerning. 

Q: Have you noticed any change in your weight recently? A: I may have lost a 

pound or two with the stress and strain, but I don’t think so… I haven’t any 

worries, eating habits or anything like that (Pt8) 

However, once the weight loss did become a concern, participants experienced difficulties 

with both raising these concerns, and having them taken seriously by clinicians.  
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I suppose between end of September through to… beginning of this year when I 

felt a little frustrated because we raised these issues… and we… were… not 

fobbed-off that’s too strong a word, but nothing really materialised… (Pt1) 

Along with difficulties in accessing primary care clinicians, participants believed that weight 

loss was not taken seriously unless it was visibly seen by their general practitioner (GP). They 

felt weight loss concerns were not listened to, as weight loss or functional problems were 

attributed to other conditions, or seen as normal. 

But you see the problem is you can’t go in to see your GP to really explain it or 

show him how you’re losing weight, so I suppose he’s at a disadvantage (Pt5) 

If you say to somebody, you’ve lost two stone, I mean, it’s just a word, but if you 

see somebody, and they’ve lost two stone, you can see the difference, so, then you 

maybe would have sussed it out a lot quicker maybe… (Pt5) 

This resulted in participants experiencing frustration, both with health care professionals, and 

with the consequences of the weight loss.  

The only frustration was this weight loss, lack of energy started to arise, just 

getting somebody to take it onboard which has now happened (Pt1) 

Well I think if erm, they’d have picked up erm the problem earlier that would have 

helped things yeah (Pt5) 

Further difficulties were reported by participants in raising their concerns, with participants 

delaying or avoiding raising concerns, due to fear, or weight loss not being seen by themselves 

an indicator of a health problem.  

I didn’t, I didn’t realise how much I was losing, and how quickly… it didn’t, it didn’t 

strike me at first, and then I realised, then ai thought you know this is too much, 

I’ve got to do something an I went to the doctors and… then all this I was 

diagnosed. And what you… It was diff, it was hard to come to an convince myself… 

(Pt6) 

Well the weight loss, didn’t prompt me oh, in fact erm, it’s very very strange 

because I erm I was diagnosed with prostate cancer I didn’t have any symptoms or 

common symptoms, related to it… I had no idea I had, or could have had. So, so 

could, the only thing was er, I er I had er (prostate cancer), I had the what was it, 

the weight loss, that was one of the things, an the other was er pain around the 

back (Pt7).  

This conflict placed participants in a difficult position – when recognising the seriousness of the 

situation, but being unable to access help, and having nowhere to turn. Participants found 

themselves between a rock and a hard place, of being concerned regarding their weight loss, 
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eating or physical function, and noting the negative effects of these conditions, but being 

unable to seek help, or have their concerns acknowledged.  

This meant participants had to self-advocate for treatment, with many continuing to raise their 

concerns about their weight or eating, as they were never asked. 

Er (pause) er, no (pause). Anything to do with nutrition has come from us (Pt1) 

I think I told them (Pt4) 

I think it was just a question of persuading somebody that, er I thought the weight 

loss was quite dramatic… (Pt1) 

Some participants took their own initiative to increase their mobility when they did not receive 

advice. 

Erm… (pause) not on the wards, er no… I think during the days of my stay on the 

ward, I was took by my own initiative to walk, just up the corridor (laugh) (Pt2) 

However, many became resigned, and accepted their poor health, with participants expressing 

a stoic attitude to their nutrition and function problems, with the belief that their nutritional 

or functional problems could not improve. 

Resigned? You can’t help but be resigned, I mean, I can’t do the things that I used 

to do now, I’m reconciled to it, what I do say though is that I’ll make the best of 

what I’ve got left (Pt8) 

Erm (pause) I’m a bit pragmatic about things really, that’s what’s gonna work, so 

that’s what I’ll do, you know, so yeah, that’s much the same now, erm I’m 

embracing this pureed diet because you know, it’s fine (Pt1) 

No problems I kinda’ve got used to the idea, it’s like having headache, you get 

used to it after a while! (Pt5) 

Well it’s alright, it just realise that I can’t eat as much as I could (Pt7) 

Ah, well I, my er, well my nutrition has deteriorated, er, as, I came off the 

chemotherapy, and the er, the steroids, and things like that, and er that has, that 

has made my appetite… poor, which I am adjusting to (Pt7) 
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 Theme Four: Study screening for malnutrition, sarcopenia, and cachexia  

The process of screening for malnutrition, sarcopenia, and cachexia during this study was seen 

as acceptable by all participants, but recall of screening measures, and questions in particular, 

were poor.  

I don’t sort of find it intrusive, I don’t find it you know, sort of difficult (Pt1) 

I don’t see the problem with anybody really, I mean it’s not anything too personal, 

is it? The questions (Pt5) 

Erm… questions you asked… [paused] erm, not just off hand, nah, you’ll have to 

help me out with that one (Pt5) 

Vaguely, vaguely remember something about it yeah… (Pt7) 

I didn’t mind at all, I though, you know, fair enough I don’t mind any questions 

(Pt4) 

Exceptions to these included measures of physical function, e.g., hand grip strength, sit-to-

stand, which were more frequently recalled.  

We did yeah, I squeezed a machine, I jumped up and down out of a chair, and I 

swung from one chandelier from the other and I was Rambo (Pt4) 

I remember we had to sit in a chair and stand up,… you know, so many times (Pt2) 

Although screening was seen as acceptable, some participants did not perceive any benefit 

from screening due to beliefs that they were functionally and nutritionally well, particularly if 

they had strong confidence in their past health, and its protective effects.  

I wouldn’t be too bothered, but I wouldn’t mind if they wanted to do it (screening) 

yeah (Pt7) 

But for some, screening was seen as a positive intervention; as it provided an opportunity to 

raise concerns, or consider any nutrition or function issues that may have not been considered 

before.  

I think in a way, it was at the back of my mind, and that’s why that, that sitting 

down and standing up, brought it, if you like, to my mind (Pt2) 

Several benefits of completing screening were reported: i) a positive opportunity to discuss 

nutrition and eating, as participants did not know what was relevant to raise/ask about their 

nutrition or function with their medical team, or had not considered their nutrition or function 
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before, with screening providing an opportunity to think about these issues, ii) reassurance 

that they could complete simple measures of function e.g., sit-to-stand; participants had been 

hesitant to mobilise due to fear of causing harm or falling, and the presence of a health care 

worker to supervise provided confidence, and iii) beneficial to mental health, of sharing their 

concerns. This suggests screening could be seen as an intervention in itself. 

Sometimes it, it is harder to know what is relevant, for, from my point of view as to 

what you find relevant, you know (Pt1) 

Well the fact that I could do it, cos you know I was thinking, you know to be honest 

I could get out of bed and just about get to the bathroom, and er and I thought 

that was it, and to do that and I thought, maybe I could do a bit more than that, 

you know? So I was quite surprised that I could do that. Me son actually came and 

said he didn’t think he could do it! (Pt2) 

(It) helps if you’re talking about it… it’s better than it kind of left in the dark and 

only me knowing (Pt5) 

Well, motivated and gave a bit of a boost really. Well all I can say is that you 

coming and doing those really helped me, quite a bit (Pt2) 
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 Feedback loop analysis of qualitative findings  

Following thematic analysis, it was possible to identify a number of feedback loops. See section 

3.5.2.5 for the methodology and core process steps for conducting loop analysis. See Figure 17 

for the feedback loop diagram.  

Loop one: Impact of misunderstanding 

A lack of knowledge by participants regarding malnutrition, sarcopenia, and cachexia, and their 

causes and consequences, affected perceptions of the risk of developing these problems. The 

assumed impact of the conditions on personal health was often minimised. This was despite 

acknowledgement that nutritional and functional problems may cause negative effects in 

others e.g., poorer health, reduced quality of life. This low perception of risk continued, 

despite nutritional and functional problems being viewed as a normal part of the cancer 

journey, and an expected part of ageing - this exposed a dissonance in participants’ beliefs 

regarding nutrition and physical function, fuelled by a misunderstanding of the aetiology and 

potential severity of these conditions.  

Loop two: Ending in a rock and a hard place 

A low risk perception of developing these conditions was also contributed to by diagnostic 

overshadowing – with clinicians perceived as downplaying or disregarding any concerns 

participants had regarding their nutrition or physical function. This included attributing such 

issues e.g., weight loss, to the cancer, and seeing them as an expected and therefore normal 

part of cancer treatment. This disregard of symptoms confirmed to participants that these 

issues were minor, and therefore posed little risk to their health. Further, unexplained weight 

loss, or reduced physical function, was easily attributed to other health problems, and 

therefore not seen as concerning. This was further contributed to when participants received 

inadequate or unhelpful ‘generic’ nutrition or physical activity advice, which cemented a belief 

that past positive health behaviours e.g., following a ‘healthy’ diet, or staying ‘active’, were 

protective against any future nutrition or functional problems. Finally, the emotional, physical 

and mental burdens which resulted from a cancer diagnosis meant that nutritional and/or 

physical function problems were not prioritised by participants.  

Combined, this overshadowing of nutritional and physical function problems, with the 

dissonance participants experienced regarding their assumptions about their risk of developing 

these conditions, caused conflict when participants eventually became concerned with the 

impact of these problems; particularly when rapid weight loss, or poor physical function, 

endangered their chances of receiving anticancer treatments. This left participants at an 

impasse; with nowhere to turn to have their concerns addressed.  
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Loop three: The role of screening for malnutrition, sarcopenia, and cachexia  

The assessments for these conditions, completed as part of this study, were seen as 

acceptable. Moreover, screening presented an opportunity for participants to consider and 

raise any concerns that they had regarding their nutrition or physical function, in an 

environment where their concerns would not be disregarded. Screening could also be seen as 

an intervention in itself, with physical tests of function reassuring participants that they were 

able to complete basic movements. This showed that screening could act as an opportunity to 

positively affect each aspect of the loop diagram; with screening providing an opportunity to 

educate patients on the risks of these conditions, provide an outlet for those in a rock and a 

hard place, and prevent diagnostic overshadowing, as concerns regarding nutrition and 

physical function would be actively sought out and addressed. However, participant 

receptiveness to advice can be affected by participant self-belief in their current health; with 

confidence in past health behaviours and attributes preventing participants from believing 

screening is required. 
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Figure 17: Feedback loop diagram illustrating interlinking themes of the views and experiences of malnutrition, sarcopenia, and cachexia in older adults 

with cancer  
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 Feedback loop analysis summary  

The feedback loop diagram, Figure 17, provides an illustrated map of the relationships 

between themes, and the positive and negative feedback loops which have influenced 

patients’ views and experiences of malnutrition, sarcopenia, and cachexia. This figure details 

the three loops generated from the qualitative thematic analysis, of; i) impact of 

misunderstanding, ii) ending in a ‘rock and a hard place’, and iii) the role of screening for 

malnutrition, sarcopenia, and cachexia, and how they interlink.  

Loop 1 illustrates the impact of the lack of understanding of the three conditions; of a 

misunderstanding of the causes and consequences of these conditions. This loop negatively 

impacts upon each of the associated themes (perceptions of risk, dissonance), which, 

alongside the impact of diagnostic overshadowing (loop 2) – both by patients and clinicians, 

terminates in patients being trapped between ‘a rock and a hard place’.  

Sufficient disregarding, or downplaying, of these conditions and their symptoms, caused by a 

lack of knowledge, both by patients and clinicians, also demonstrates the negative impact the 

lack of knowledge – of both patients and clinicians – has on patients’ experiences. These 

negative feedback loops culminate when visual changes of the internal problem of cancer, 

become external, and visible to patients themselves and their family members. At this point, 

patients are placed at an impasse: of experiencing fear or concern regarding negative physical 

changes, e.g., rapid weight loss, but having no avenue through which to have this addressed 

(loop 2).  

However, screening for malnutrition, sarcopenia, and cachexia presented a possible solution to 

this (loop 3).  Screening provides an opportunity for patients to express their concerns in an 

environment where concerns regarding nutrition or physical function are acknowledged, and 

are subsequently addressed. Screening may also provide an opportunity to address patient’s 

knowledge gap regarding the impact of the three conditions, which in turn may alter their 

perception of their risk, and challenge the dissonance experienced of seeing nutritional and 

functional problems as expected and accepted parts of ageing, cancer, or other comorbidities. 

Loop 3, screening, also reduces the risk of these conditions being overlooked and underplayed, 

by actively recognising nutritional and physical function problems, and providing the avenue 

needed for these issues to be addressed.  

 

 

 

  



243 
 

 Summary  

In this chapter, the findings of the qualitative interviews from the mixed-methods study have 

been presented. Thematic analysis through a phenomenological lens of eight semi-structured 

interviews, investigating patients’ views and experiences of malnutrition, sarcopenia, and 

cachexia, led to the generation of four themes; i) dissonance ii) diagnostic overshadowing, iii) 

between a rock and a hard place, and iv) study screening for malnutrition, sarcopenia, and 

cachexia. Results of the thematic analysis were then employed in feedback loop analysis to 

investigate the relationships between themes. Three distinct loops of; i) impact of 

misunderstanding, ii) ending in a ‘rock and a hard place’, and iii) the role of screening for 

malnutrition, sarcopenia, and cachexia were generated. From this, feedback loop analysis, 

investigating the relationships between themes, was conducted, generating three distinct 

loops of; i) impact of misunderstanding, ii) ending in a ‘rock and a hard place’, and iii) the role 

of screening for malnutrition, sarcopenia, and cachexia, and how they interlink. 

In the next chapter, Chapter Nine, I will synthesise the findings from this chapter and Chapter 

Seven, and discuss the integrated findings of the mixed-methods study.  
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 Mixed-Methods Study: Synthesis of Results  

In the previous chapters, Chapter Seven and Chapter Eight, the results of the mixed-methods 

study were presented. In this chapter, a modified critical interpretive synthesis and discussion 

of the qualitative and quantitative aspects of the study are presented. This synthesis will 

address the feasibility of recruitment, the prevalence, overlap, and patient understanding of 

malnutrition, sarcopenia, and cachexia, and the role of screening for malnutrition, sarcopenia, 

and cachexia.  

 Modified critical interpretive synthesis of mixed-methods results  

A modified critical interpretive synthesis was completed to synthesise the results of these 

quantitative and qualitative aspects of the mixed-methods study. See section 3.6 for a 

discussion of the use of a modified critical interpretive synthesis. For the mixed-methods study 

results, each research question is presented against summaries of the collected quantitative 

and qualitative data, see Table 42, with a further synthesis of the results presented in section 

9.2. A discussion of these synthesised results, in addition to the results of the systematic 

reviews (Chapter Four and Chapter Five). in addition to a discussion of the thesis’ overall aim, 

are presented in Chapter Ten.  
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Table 42: Modified critical interpretive synthesis of quantitative and qualitative results  

Research 

questions 

Quantitative results Qualitative results Synthesis of quantitative and qualitative 

results addressing RQ 

RQ1: Is it feasible 

to recruit and 

screen a group of 

older adults with 

cancer for 

malnutrition, 

sarcopenia and 

cachexia? 

▪ Invite to consent ratio: 3:1  

▪ Minimal missing data on screening questions 

(0.55%) 

▪ High levels of missing data for physical function 

measures (69.2% missing timed up and go test) 

▪ Higher completion of measures not requiring 

mobilisation (e.g., hand-grip 87.2% completion, mid-

arm circumference 92.3% completion)  

▪ Missing screening measures due to 

inability/declination to complete measures 

▪ Screening is seen as a positive experience; an 

opportunity to consider and address previously 

overlooked issues  

▪ Positive beliefs regarding own health and belief in 
past health behaviours can present a barrier to 
screening 
▪ Benefits to completing physical screening measures 

reported: 

  ̵  Reassurance of ability to complete basic physical 

movements, with completion of measures reported 

as motivational; encouraged increased physical 

activity 

It is feasible to recruit and conduct the 
study screening measures for all three 
weight-losing conditions.  
 
Minimal missing data, apart from physical 
function tests requiring mobilisation; fear 
of harm or assumed inability to complete 
affecting uptake of measures.   
 

RQ2: What are 

the demographics 

and clinical 

characteristics of 

this group of 

older adults with 

cancer? 

▪ n=39, male=72.2%, age 75.6yrs (SD 4.2)  

▪ Cancer diagnoses: 35.9% upper gastrointestinal, 

28.2% lung, 12.8% breast, 10.3% prostate, 7.7% 

colorectal, 5.1% head and beck 

▪ 59% localised, 41% metastatic cancer  

▪ 3:1 recruitment rate in hospitalised patients 

▪ Disproportionate recruitment of localised cancers 

vs metastatic cancers 

▪ Pandemic affected available population sample 

▪ >87.2% recent biochemical markers – feasible to 

collect without additional testing  

▪ Subgroup of n=39 

▪ n=8, male=75%, age 75.5 (SD 3.8) 

 

It is possible to recruit older adults with a 

range of ages, sexes, and cancer types and 

stages, without study-specific biochemical 

testing, however, the study population 

representativeness was affected by the 

COVID-19 pandemic (reduced ambulant 

outpatient recruitment, reduced inpatient 

numbers and sicker admitted patients) 

RQ3: What is the 

prevalence and 

overlap between 

▪ 43.3% severe malnutrition (60% moderate or 

severe malnutrition) 

▪ 56.7% cachexic  

▪ Association between nutrition and function not 

recognised at an individual level by participants 

There is substantial overlap between 

conditions clinically, but not recognised by 

participants. 
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malnutrition, 

sarcopenia, and 

cachexia, in this 

group of older 

adults with 

cancer? 

▪ 53.3% sarcopenic 

▪ 83.3% evidence of ≥1 condition, 30% evidence of all 

three conditions  

▪ 94.1% with evidence of cachexia also had evidence 

of malnutrition 

▪ 50% of severely malnourished patients with 

evidence of sarcopenia 

▪ Moderate correlation was seen between diagnosis 

of malnutrition with 3-MinNS and PG-SGA, poor 

correlation between 3-MinNS and MUST 

▪ 94.1% diagnosed as cachexic with MCASCO also 

diagnosed with Fearon, 2011 criteria 

  ̵  Acknowledged when discussing the impact on 

wider health, but not connected with own cancer 

journey  

  ̵ Poor self-perception of the relationship between 

own nutritional state and physical function 

 

There is a high prevalence of malnutrition 

in particular, yet often overlooked by 

participants and viewed by participants as 

downplayed by clinicians. 
 

The significance of nutrition in relation to 

function is not appreciated by patients, but 

function is valued in relation to its impact 

on fitness for cancer treatment and quality 

of life.  

RQ4: Association 

between 

malnutrition, 

sarcopenia, and 

cachexia and key 

clinical 

characteristics 

▪ Percentage meal consumption and sunken temples 

associated with malnutrition 

▪ Rockwood frailty score associated with sarcopenia  

▪ Percentage monthly weight loss associated with 

cachexia   

▪ Skeletal muscle index correlated with BMI (0.9) and 

measures of physical function (0.7 mid-arm, 0.6 

timed up and go) 

▪ Malnutrition is viewed by participants as having a 

limited impact upon cancer treatment 

▪ Physical function prioritised, with participants 

motivated to make changes: 

  ̵  Association with treatment tolerance/ability to 

receive further treatment  

  ̵  Barriers to screening include timing of 

interventions, receptivity to advice, fear of harm  

▪ Visual changes are important in identifying 

concern:  

  ̵  Rapid weight loss causing visual changes seen as a 

red flag 

  ̵  Other visual changes e.g., portion sizes, also 

prompt concern by patients and their families 

▪ Contradictory opinions also seen of decline in 

physical function not seen as concerning – attributed 

to ageing and seen as normal 

Visual appearance is important in the 

diagnosis of malnutrition, both physical 

appearance, and visual appearance of meal 

portion sizes. 
 

Reduced physical function and dietary 

intake were noted by participants but 

viewed as a normal part of the 

ageing/disease process. 

 

The link between physical function and 

nutrition is not recognised by participants, 

despite the known interdependent 

relationship. 
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RQ5: What are 

patients’ views 

and experiences 

regarding 

assessments for 

malnutrition, 

sarcopenia, and 

cachexia? 

▪ ≥99% completion rate of screening questions 
▪ Missing data was more common for the physical 
measures, with assumed inability to complete 
affecting participants’ decisions to attempt 
measures 
  
 

▪ Benefits to completing physical measures reported: 

  ̵  Motivating to complete measures 

  ̵  Reassurance of ability to complete basic physical 

movements 

▪ Screening is seen as a positive experience; an 

opportunity to consider and address previously 

overlooked issues  

▪ Positive beliefs regarding own health and belief in 

past health behaviours can present a barrier to 

screening 

≥99% completion of screening questions 

infers that assessment of the three 

conditions is acceptable. 

There was a discordance in uptake and 

acceptability of physical measures between 

quantitative and qualitative findings. 
 

High declination of physical measures due 

to assumed inability to complete; however, 

if completed, this acted as an intervention 

to encourage physical activity.  
 

Screening presented an opportunity to 

highlight and address nutritional and 

physical function problems. 

RQ6: What are 

patients’ views of 

the role of, and 

understanding of, 

malnutrition, 

sarcopenia, and 

cachexia in 

cancer? 

▪ No findings related to this research question  
 

▪ Terms ‘malnutrition’, ‘sarcopenia’, and ‘cachexia’ 

are poorly understood 

▪ Physical function is seen as a priority, but several 

barriers to change.  

▪ Nutrition is not prioritised and is overshadowed by 

cancer, seen as easy to treat.  

▪ Dissonance is seen in views of personal vs 

population view of nutrition problems, despite lived 

experience 

▪ Conditions overshadowed: 

  ̵  Low perception of risk of developing conditions 

  ̵  Low priority compared to cancer and treatment 

  ̵  Perceived as overlooked or disregarded by 

clinicians  

  ̵  Perceived as a normal part of cancer and ageing, 

therefore accepted and disregarded 

A lack of understanding about the three 
conditions, their causes, consequences, and 
their relationship with participants’ health 
resulted in a low priority being placed on 
these problems.  
 

A dissonance was seen between the 
assumed inevitability of the conditions and 
the low perception of risk of developing the 
conditions. 
 

Patients perceptions  
were reinforced by the belief that clinicians 
disregarded nutritional concerns, therefore 
were not a medical concern, were 
expected, or were irremediable.  
 

Frustration was experienced when 
disregarded nutritional and physical 
function problems resulted in significant 
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▪ Difficulty addressing nutrition and physical function 

problems once participants become concerned: 

  ̵  Difficulty acknowledging the problem to self 

   ̵ Weight loss/reduced mobility not recognised as 

concerning symptom(s) 

  ̵  Frustration in the inability to receive support or 

have concerns addressed 

adversities e.g., impact on ability to 
tolerate anticancer treatment, with 
participants having nowhere to turn to for 
support. 

Summary  

▪ It is feasible to recruit to a study, and screen, for malnutrition, sarcopenia, and cachexia in hospitalised older adults with cancer 

▪ Screening for these conditions is feasible and acceptable in clinical practice and may be streamlined 

- Poor uptake of some markers of physical function, but correlation between functional markers and measures of muscle mass e.g., timed up and go and skeletal muscle 

index, could be used to streamline screening 

- Reduced dietary intake, and visual appearance of emaciation, appear to be key predictor variables for malnutrition  

- Rapid weight loss is suggested as a key predictor variable for cachexia 

- Rockwood frailty scale is suggested as a key predictor variable for sarcopenia  

- Visual markers of change are more easily recognised and considered important by patients 

▪ Malnutrition, sarcopenia, and cachexia are highly prevalent but overlooked and under-recognised conditions in older adults with cancer. Contributing factors include: 

- Misunderstanding of the conditions by patients, and a misconception of their roles in cancer care (Loop one: impact of misunderstanding) 

- Perception that these problems are overlooked or downplayed by clinicians, and overshadowed by the cancer diagnosis, with problems considered normal, and as 

inevitable consequences of cancer treatment and ageing (Loop two: ending in a rock and a hard place) 

- Terminology used when discussing conditions needs further consideration to ensure appropriate communication and understanding by patients  

- Although physical function is seen as a high priority by patients, the association between nutrition and function is not well known, or acted upon 

▪ There is significant overlap in the diagnosis of malnutrition and cachexia, with all three conditions seen in a subset of participants  

- 30% of participants had evidence of all three conditions, with 83% with evidence of one or more condition 

- Heterogeneity of markers for malnutrition, with homogeneity seen between markers of malnutrition and markers of cachexia, makes differentiating between the two 

conditions difficult in this population 

▪ Screening may be a potential solution to address these conditions and issues (Loop three: The role of screening for malnutrition, sarcopenia, and cachexia) 

- Screening provides an opportunity for patients to express concerns, consider the impact of these conditions and impart information on these conditions (particularly 

the link between nutrition and physical function), and may act as an intervention in itself to improve physical function 
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The following sections expand upon and discuss the synthesis of results presented in Table 42, 

including the feasibility of recruitment (section 9.2), feasibility of, and challenges of screening 

for the three conditions (section 9.3), and the role of screening for malnutrition, sarcopenia, 

and cachexia (section 9.4). 

 Feasibility of recruitment  

Study recruitment rates were recorded to assess the feasibility of conducting a larger study. 

During group one, the target recruitment rate was achieved during the first nine weeks, see 

Figure 14. Had recruitment continued at this rate, the target sample size would have been 

reached within the expected timescale. However, these recruitment rates were not sustained 

during the COVID-19 pandemic and were reduced further (8:1 recruitment ratio) when only 

recruiting participants in group three who also consented to involvement in qualitative 

interviews. 

It is important to note that participant recruitment across non-COVID health research was 

seriously affected by the COVID-19 pandemic, with cancer patients’ enrolment in clinical trials 

falling by 60% in 2020 – 2021 (467). The continuing impact of the COVID-19 pandemic, and 

increased pressures on the NHS, are likely to continue to affect study recruitment rates, with 

ongoing interruptions to research and clinical activity, restrictions to movement, and ongoing 

fears for healthcare facilities (468), affecting health research. As discussed in section 6.7.5, the 

COVID-19 pandemic increased the risk of sampling bias, through a reduction in hospital 

admissions, with only those with the most severe illness admitted, and therefore accessible for 

study invitation (453). 

Discrepancies in the numbers of participants with colorectal cancer included in the study 

(Table 26), compared to the Office for National Statistics data Table 28, are noted; with the 

lower inclusion rate of 7.7% of participants with colorectal cancer, compared to the number of 

overall hospital admissions for colorectal cancer in England (24.7% admissions). The reverse 

discrepancy is also seen with upper gastrointestinal cancer admissions, of 35.9% of study 

participants, compared to 18.6% of admissions in England.  

Difficulties in recruiting older adults, and those receiving palliative care are recognised. There 

is a reduced uptake in study participation of patients with advanced cancer (469-471), with 

potential participants citing barriers to involvement such as; fatigue, being too unwell, 

experiencing distress, or having uncontrolled symptoms, such as pain or nausea which prevent 

involvement (469-471). These were all reasons presented by patients who declined 

involvement in this study, alongside other reasons such as; a lack of interest in the study topic, 
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too-high time burden, or fear of missing or delaying inpatient medical reviews with ward 

clinicians. 

This study was designed to be as non-invasive and low burden as possible, due to the planned 

recruitment of patients with life-limiting illnesses. Careful attention was paid to the study 

design, information collected from participants (to avoid duplication or requesting information 

that could be gained from other sources e.g., computer systems), and the consenting process. 

These included pre-screening of patient demographics (e.g., age, cancer diagnosis), a clear 

description of study content, including an explanation of the meaningfulness of the research, 

and flexibility of recruitment (472). 

Older adults are often excluded from clinical research studies (473), with exclusion commonly 

based on morbidity, frailty, or ageism (473), resulting in older adults being an under-

represented group in health care research, despite increasing life expectancies and an ageing 

population (474). Older adults often do not seek out involvement in health research (475), or 

are deterred by barriers including poor health, fatigue, family resistance to involvement, and 

limited time to appraise study content (476). Additionally, other studies including older adults 

often experience higher drop-out rates, and see higher numbers of potential participants being 

screened to recruit one participant (usually 3:1) (477). However, older adults are more likely to 

have positive experiences of research, even if the studies result in a neutral or negative 

outcome; with reasons including a desire to contribute to science, and improve the health of 

others (478, 479). This was seen within this study, where the limited benefit to the participants 

involved was explained at the point of recruitment, however, many participants reported a 

desire to be involved to benefit others who may be in similar positions in the future. The 

barriers to recruiting participants with metastatic cancer to studies are well documented, and 

include heavy symptom burdens, severity of illness, family and provider gatekeeping (469, 

472), and likely explain some of the discrepancies between actual recruitment and sample 

week incidences of metastatic disease, namely the disproportionately lower recruitment of 

those with metastatic cancer, compared to those with localised cancers. 

This study was designed to mitigate these aforementioned barriers, and in addition to 

minimising patient burden, additional time was allotted to be spent with potential participants 

during the recruitment period, to take time to explain the research, and answer any potential 

questions. Measures and study questions were also conducted at the participant's chosen 

speed, with the option to pause, or return, to study measures or questions at a later time or 

date. Additionally, minimal participant-involved follow-up was planned, due to the potential 

burden and higher potential attrition rates, with only those who consented to interviews 

contacted after the completion of study measures.  
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 Outpatients  

Outpatient recruitment was attempted from weeks four to nine. Several difficulties were 

encountered that would need to be addressed in a future study. Difficulties with timings; of 

approaching potential patient participants whilst waiting for outpatient appointments, or 

whilst waiting for test results, presented challenges, and no patient participants were recruited 

directly from outpatients. Outpatient recruitment was suspended at week nine due to the 

developing situation with COVID-19, with a decision made to focus time on recruiting 

inpatients to achieve a larger sample before restrictions were imposed. Once the study was re-

opened, a change in Trust policy meant that recruiting from outpatients was no longer 

appropriate, with Trust COVID-19 guidance limiting patient contact and staff/researchers in 

additional clinical areas. This, alongside a decision to focus upon inpatients where recruitment 

targets were more likely to be achieved, led to a decision not to recruit further from 

outpatients.  

Obstacles to recruiting patient participants from outpatients have been previously identified 

and include; a lack of privacy in outpatient clinic settings and fears about confidentiality, 

concerns about parking, transport and travel, family or work responsibilities, alongside other 

general anxieties including excessive time commitments to studies, fear of detection of a new 

health problem, and cost of participation; both financial and non-financial e.g., time, 

emotional commitment (480). In another study, community-based patients were significantly 

less likely to be recruited to an observational palliative care study, compared to hospitalised 

patients (481). 

This study did not demonstrate the feasibility of recruiting from an outpatient setting. 

Alternate methods, such as embedding a researcher in consultant-led clinics, or improved 

engagement with hospital allied health professionals to aid with recruitment, may have led to 

improved recruitment rates (472, 480).  

 Recruitment summary 

An overall recruitment rate of 3:1 was seen in the study or groups one and two, suggesting this 

aspect of recruitment was not affected by the pandemic. However, a reduction in the available 

numbers of patients, directly caused by the pandemic, meant that recruitment rates slowed 

dramatically for groups two and three. As COVID-19 is likely to continue to affect recruitment 

rates to clinical studies, due to limitations on hospital attendance and potential participants’ 

fears regarding COVID-19 risk (453, 468), factors to improve recruitment rates must be 

considered. 
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This could include improving recruitment in outpatients, such as by embedding researchers in 

consultant-led clinics, or allied healthcare professional clinics. The challenges of recruiting 

patients who are receiving palliative care remain, with mitigation strategies suggested 

including; avoiding restrictive eligibility criteria, inclusion of ‘gatekeepers’, such as hospital 

ward and outpatient staff in the recruitment process where ethical approvals allow, and 

ensuring an adequate number of researchers for the study, to allow all eligible patients to be 

approached in a timely manner before discharge home (469, 471). 

 Feasibility of, and challenges to, screening for these three conditions  

My findings show completion of the 3-MinNS and PG-SGA malnutrition screening tools to be 

feasible in hospitalised older adults; my study confirms findings that completion of the PG-SGA 

is feasible in hospitalised adults (482, 483). Little research has been conducted previously 

regarding the feasibility of completion of the 3-MinNS screening tool in hospitalised adults, 

with research focused upon the assessment of the tool’s prognostic ability, or sensitivity and 

specificity (178, 179). However, the results of this study suggest feasibility of use of the 3-

MinNS screening tool in hospitalised adults (178). 

For sarcopenia, the SARC-F screening tool was completed by all participants. The SARC-F 

comprises the first step of the EWGSOP2 criteria and has been found to have high specificity, 

but low sensitivity (112, 484). Therefore, the additional components of the EWGSOP2, of hand-

grip strength or chair stand test to further assess sarcopenia, with confirmation using BIA, or 

other measures of muscle quantity or quality, are needed (17). However, the feasibility of 

completion of the aforementioned additional measures was low (30.8 – 41.7%), see Table 27, 

questioning the feasibility of use of the EWGSOP2 criteria in hospitalised older adults with 

cancer.  

The MCASCO screening tool for cachexia had the greatest number of measures (11). A 

fundamental feasibility issue of the MCASCO was the requirement for measures of lean body 

mass and loss of lean body mass over the last 12 months. A decision was made to include BIA 

due to its comparatively quick and low-burden procedure for assessing muscle quantity 

compared to other methods such as Computer Tomography (17). However, due to the low 

uptake of BIA in this study, its use to determine lean muscle loss in hospitalised older adults 

with cancer may not be the most appropriate method, despite its rapid application and low 

patient burden. 

Four biochemical markers, including the inflammatory marker C-reactive protein, were 

required for the cachexia screening tool. In this study, blood results had an overall completion 

rate of 95.5%, with a mean time from collection to performance of study measures of 2.1 days 
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(range 0 – 11 days). This suggests that the use of routine biochemical markers for hospitalised 

patients is feasible for the completion of the cachexia screening tool. 

These results demonstrate that it is feasible to screen hospitalised older adults with cancer for 

malnutrition, sarcopenia, and cachexia, using the 3-MinNS, PG-SGA, SARC-F, and Fearon et al., 

2011 criteria (19, 109, 141, 178). However, difficulties were encountered when completing the 

additional physical function measures and measures of muscle mass for the MCASCO (16) and 

EWGSOP2 2019 (17) criteria, with some declining due to a perceived inability by patients to 

complete the measures, or a fear of falling.  

Positive physical self-perceptions are known to be associated with increased physical activity, 

and conversely, higher levels of fear of falling are a predictor of activity avoidance or 

restriction in older adults (485, 486), as well as the risk of future falls (487). Therefore, 

declining measures of physical function due to fear of falling, or perceived inability to complete 

the measure may correlate with actual performance, and risk of sarcopenia, or low skeletal 

muscle mass (485, 486). From this, declining, or an inability to undertake these measures, 

could be seen as a ‘fail’ test result, in particular when considering markers of function, which in 

itself could be considered as a predictor variable (485, 486). 

The low completion rates of some of the physical measures support the need to streamline, or 

limit, the number of measures undertaken to screen for the three conditions. Correlations 

between the results of functional assessments (Table 39) may help streamline screening tools 

and reduce the need for multiple functional measures to assess muscle quality and quantity. 

This, therefore, may make implementation or uptake in practice more likely, with results 

suggesting a relationship between skeletal muscle index and functional markers such as timed 

up and go. However, further research is required due to the small study sample size. A recent 

comparison of the chair stand test, timed up and go, and hand-grip against BIA also found 

correlations between skeletal muscle index and functional measures (e.g., chair stand, grip 

strength) (488).   

Completion of the SARC-F screening tool was higher than that of the EWGSOP2. However, as 

the SARC-F has low sensitivity, it is not recommended as a stand-alone tool to diagnose 

sarcopenia (17, 484), with the addition of assessment of muscle strength required to 

determine probable sarcopenia, which is adequate to recommend treating sarcopenia clinically 

(17). Both chair stand and grip strength can be used to assess muscle strength. In my study, 

completion of grip strength was higher than completion of chair stand test (87.2% vs 33.3%), 

suggesting its use as a first-line measure, over that of chair stand, in hospitalised older adults. 

Other, less onerous measures, including measures of calf circumference (SARC-CalF), have 



254 
 

been suggested since the commencement of my study (121), which may also reduce patient 

burden, and may be more feasible in this population. This includes the suggestion of a three-

item SARC-F screening tool (116). However, initial assessments of diagnostic accuracy have 

suggested that the three-item SARC-F may not be suitable for screening for sarcopenia in 

community-dwelling older adults (116). 

In addition to assessments of muscle mass, the MCASCO also uses biomarkers to assess for 

cachexia. This study indicates the feasibility of using biomarkers to assess cachexia in 

hospitalised older adults with cancer. Biochemical markers have previously been suggested for 

use as markers of malnutrition, e.g., the Prognostic Nutritional Index, which in our meta-

analysis (4.5.3.2), was associated with overall survival (HR: 1.89 [1.03 – 3.48], p=0.04) (221). 

However, inclusion of markers of inflammation in the diagnosis of malnutrition is complex. 

Although they can be useful as predictors of prognosis (395), and may indicate increased 

nutritional requirements (172), as argued previously (section 4.6), inflammatory markers are 

not specific to malnutrition, and may feature in the mechanisms for the development of all 

three conditions (36, 78, 81, 153), but are a key driver in the development of cachexia (489), 

making their use in the identification of cachexia logical.  

In addition to the challenges of differentiating between these conditions, other barriers to 

addressing the three conditions were also raised in the qualitative interviews. These included: 

the timing of advice provided, patient illness and receptiveness to advice, patients' fear of 

causing harm when completing physical activity, belief in protective past health behaviours, 

and a misunderstanding of the conditions themselves.   

Findings of the qualitative interviews also highlighted the benefits of screening for the three 

conditions, which, alongside screening providing an opportunity to raise and address concerns, 

screening, and in particular the physical function measures, was also seen by some patient 

participants as an intervention in itself – with support to complete supervised basic physical 

function activities (e.g., sit to stand) empowering and providing reassurances regarding their 

mobility. Factors involved in empowering patients with long-term health conditions have been 

suggested to include ‘knowledge and confidence in decision making’, and a ‘positive attitude 

and sense of control’, which relies upon effective communication between patients and health 

care providers (490). It has been argued that empowering patients and their families and 

carers about malnutrition, through raising awareness and understanding of the impact of the 

condition upon health, and encouraging patients to speak up about their nutritional concerns 

may aid in the detection and treatment of malnutrition, including helping to identify those at 

risk of malnutrition before the visible signs of weight loss are seen (491). However, my 

interview data showed that, even when patients spoke up about their concerns, they were 
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disregarded by many clinicians, or concerns about weight loss were attributed to the disease 

process or ageing, and therefore are inevitable and unmodifiable.  

 However, screening presented a possible solution to this problem; whereby the topics of 

nutrition and physical function are raised by a health care professional, are discussed and 

presented as modifiable or manageable conditions. Screening may also provide reassurance 

regarding patients’ physical abilities, and enable education regarding the impact of nutrition to 

the prioritised health aspect, of physical function, may provide a fire-break in the cycles shown 

in Figure 17: Feedback loop diagram. 

 Identifying ‘at risk’ 

Although this study identified predictive variables of the results of the screening tools, it is 

noted that these potential predictor markers, along with many of the markers used in the 

screening tools, signify when a problem has already occurred. Screening tools for malnutrition 

aim to identify a ‘risk’ of developing the condition. An example of this is the MUST screening 

tool (158), where a score of two or more indicates a ‘high risk’ of malnutrition developing. 

However, advice is to ‘treat’ at this point, when weight loss or low body mass index are already 

present. Similar is also seen with the 3-MinNS tool (178), with a score of three or greater 

indicating a patient is ‘at nutritional risk’, with weight loss >3kg, substantially reduced nutrient 

intake, or visible muscle wasting is required to score ≥3. These criteria suggest established 

malnutrition, as per consensus definitions (140, 145, 150), rather than a ‘risk’ of malnutrition, 

with these tools incorrectly misattributing ‘diagnosed’ malnutrition for ‘risk’ of malnutrition.  

For sarcopenia and cachexia, each of the tools are designed to detect an established disorder; 

for the SARC-F (109), a score of 4 or more is ‘predictive of sarcopenia and poor outcomes’, the 

EWGSOP2 algorithm (17) confirms ‘probable’ sarcopenia, and the MCASCO indicates ‘mild’ 

‘moderate’ or ‘severe’ cachexia (21).  

This problem is emphasised when looking at the psychometric properties of the screening 

tools, with tools such as the CASCO (long-version of the MCASCO) (54), the 3-MinNS (178) and 

the SARC-F (109) validated against the consensus definitions of their associated conditions 

(18). These tools are either picking up established conditions or are incorrectly assessing the 

‘risk’ of a condition developing, as their criteria for risk are mapped against diagnostic criteria 

for the conditions. 

From this, it can be seen that the screening tools are identifying established nutrition-related 

conditions, of established weight loss, established nutritional concerns, and established 

functional decline, and in some cases, falsely labelling this as ‘risk’ of developing the condition, 

seen with the malnutrition screening tools in particular. Rather than diagnosing the actual risk 
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of developing the conditions, these screening tools identify when a problem has already 

occurred; when these conditions are already impacting upon patients’ abilities to tolerate 

anticancer treatments (10, 11, 90), or upon their quality of life (41, 93, 163), with late diagnosis 

of these conditions reducing the available effective treatment options (10, 19, 23, 28). 

 Prevalence of malnutrition, sarcopenia, and cachexia 

The prevalence of the three conditions varied depending on the screening tool or criteria used, 

see Table 29. The prevalence of malnutrition in adults with cancer worldwide is estimated 

between 25 – 71%, depending on the cancer diagnosis (12), with upper gastrointestinal and 

lung cancers seeing the highest prevalence (159). As seen in Table 34 and Table 35, there is 

only a mild to moderate correlation between the results of each of the screening tools. This 

demonstrates the need for key predictor indicators of malnutrition, and for standard screening 

criteria, to avoid missed diagnoses of malnutrition in older adults with cancer.  

Overall estimates of sarcopenia prevalence in adults with cancer vary depending on the criteria 

used, but are estimated at an average of 38.6% of older adults with cancer (pre-therapeutic) 

(77), with upper gastrointestinal and lung cancers again seeing a higher prevalence (77). As my 

study participants were currently receiving, or had previously received treatment, and the 

sample included n=12 (40%) upper gastrointestinal or lung cancer patients, levels of 

sarcopenia were understandably higher (66.7% SARC-F tool, 53.3% EWGSOP2) than the overall 

estimated prevalence. As the SARC-F screening tool is known to have high specificity but low 

sensitivity (112), confirmation of diagnosis using the EWGSOP2 screening algorithm (17) was 

required; explaining the reduced prevalence when using the algorithm.   

With cachexia, the estimated prevalence in cancer patients ranges from 11 – 74%, depending 

on cancer diagnosis (27). As nearly half of my study sample were diagnosed with upper 

gastrointestinal, lung, and head and neck cancers, it is unsurprising that the prevalence of 

cachexia in this study is high. High concordance was seen between the MCASCO screening tool 

and Fearon 2011 criteria (19), with 94.1% diagnosed as cachexic by both methods (correlation 

coefficient 0.929). However, this is likely explained by the key diagnostic criteria for each being 

a weight loss of >5% (16, 19). However, the severity of cachexia as indicated by the MCASCO 

(16) (mild, moderate, severe) could indicate the stage; of pre-cachexic, cachexic, or refractory 

cachexia, influencing how patients are managed, and would be useful for further detailed 

assessment, once cachexia is initially identified through the screening. 

Although the three conditions are highly prevalent in this population, participants did not 

identify themselves as having problems with their weight, diet, or physical function. This was 

despite their own reports to the contrary; of weight loss, eating difficulties, or a reduced ability 
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to complete activities of daily living. The view of such problems as ‘expected’, irremediable, or 

attributable to other comorbidities or ageing, meant that these problems were easily 

disregarded, or not seen as concerning. This is discussed further in section 9.4.3. 

Male patients have a higher prevalence of cancer cachexia, resulting in worse health outcomes 

compared to female cancer patients (492), with older adults known to be at higher risk of 

developing nutrition-related conditions, such as malnutrition, and age-related functional 

decline, as seen in sarcopenia, compared to younger adults with cancer (12, 13, 204). As 

discussed in section 3.2.1, this thesis focused on older adults with cancer, therefore prevalence 

estimates of malnutrition, sarcopenia and cachexia, were expected to be higher than overall 

population estimates.  

Additionally, recruitment from outpatients, as well as inpatients, was planned, but not 

achieved due to the pandemic. As shown in Appendix 24, 47% (14 of 30) of participants in 

group one were in their last year of life when screened for the conditions. As those with 

advanced or metastatic cancer are more likely to experience symptoms associated with 

malnutrition, sarcopenia, and cachexia (30), higher prevalence estimates in inpatients with 

metastatic disease (47% of group one), were also expected.  

 Overlap of malnutrition, sarcopenia, and cachexia 

One-third of participants in group one (pre-COVID group) were diagnosed with all three 

conditions (Table 38), with statistically significant overlap seen between malnutrition and 

cachexia (Table 31a and Table 31b), although confidence intervals were wide due to the small 

study sample size. 

These findings question the ability of current screening tools in distinguishing between 

malnutrition and cachexia in older adults with cancer, especially when a key diagnostic 

criterion for each condition is weight loss; with the MCASCO screening tool, a diagnosis of 

cachexia is only indicated if a weight loss > 5% is seen, regardless of any other symptoms, with 

the presence of other symptoms (e.g. anorexia, quality of life measures) only contributing to 

the severity of the cachexia (16). Malnutrition is defined by an inadequate intake or uptake of 

nutrients (133) - leading to an energy deficit, and therefore weight loss, and sarcopenia is 

defined by a loss of lean muscle loss, which may result in weight loss (17). Finally, cancer 

cachexia is also defined as ongoing loss of skeletal muscle mass (17), with the pathophysiology 

characterised by an ongoing negative protein and energy balance’ (19), overlapping 

significantly with sarcopenia.  

The results of my study suggest that sarcopenia is both a stand-alone condition, and one which 

frequently overlaps with both malnutrition and cachexia. There is a statistically significant 
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overlap between malnutrition and cachexia, with most patients presenting as malnourished 

also presenting as cachexic, suggesting a strong link between the two.   

Although there was no statistically significant relationship between sarcopenia and 

malnutrition or sarcopenia and cachexia in this population, the clinical presentation of 

sarcopenia, and its overlap with frailty, which is characterised by increased vulnerability to 

poor resolution of homeostasis, after a stressor event (124), leading to functional impairment, 

is likely to be at play in this population. It is also noted that, due to the small study sample size, 

a significant relationship between sarcopenia and malnutrition or cachexia may be present, 

but not observed in this study. It has previously been suggested that there may be no single 

phenotype for cachexia, in that reduced nutritional intake (starvation-related malnutrition), 

and increasing age (sarcopenia), are fundamental characteristics of cachexia (18, 493), which 

further supports the interlink of the three conditions. A significant relationship was seen 

between Rockwood frailty score and sarcopenia diagnosis, with Rockwood score predicting a 

diagnosis of sarcopenia in univariate analysis, suggesting Rockwood score, or frailty 

assessment, may be a useful indicator of sarcopenia in this population.  

A cross-sectional study looking at the overlap of malnutrition, sarcopenia, cachexia, and frailty 

in a hundred hospitalised older adults (aged ≥70 years) in Germany (494), of which 31% had 

oncological diagnoses, found that 63% of patients had at least one of the four conditions, with 

8% experiencing all four conditions. This study also found a significant overlap between 

malnutrition and cachexia, with 93% of malnourished patients also identified as cachexic, but 

found that frailty and sarcopenia only occurred concurrently in 19% of patients, and 

sarcopenia and cachexia occurred simultaneously in 22% of patients (494). However, it is 

noted that the ESPEN consensus definition (140) was used to diagnose malnutrition, the Evans, 

2008 criteria for cachexia (22), EWGSOP 2020 (59) definition for sarcopenia, and Fried et al., 

2001 (495) criteria were used to diagnose sarcopenia, which, alongside the varying diagnoses 

included (31% oncology, 33% gastroenterology, 36% ‘other’) (494), make their results directly 

incomparable with mine.  

Several theories have been presented regarding the overlap of malnutrition, sarcopenia, and 

cachexia. These include cachexia and sarcopenia categorised as ‘nutritional disorders’ under 

malnutrition (140), malnutrition and cachexia viewed as separate conditions (22), and 

sarcopenia used as a diagnostic criterion of cachexia (19). Figure 18 presents a suggested 

overview of the relationships and overlap of malnutrition, sarcopenia, and cachexia, in older 

adults with cancer. More recent diagnostic criteria for malnutrition, in particular the GLIM 

criteria (145), have grouped the identification of these conditions together. Malnutrition has 

also previously been suggested as an umbrella condition (137), with multiple causes for the 
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condition of malnutrition itself, including ‘sustained inflammation’ caused by cachexia (183). 

Although these definitions and diagnostic criteria promote the interlinking of these three 

conditions, there is a risk of oversimplifying and amalgamating the three conditions, 

preventing the tailored management and treatment of the three conditions. As discussed in 

sections 1.2.2, 1.3.4, and 1.5.3, the management strategies of these three conditions vary, 

which supports the requirement for disentangling the aetiology of these conditions, including 

the causes of weight loss and reduced physical function in older adults with cancer, to allow 

the appropriate management strategy to be implemented.  

 Understanding of malnutrition, sarcopenia, and cachexia 

Despite the overlap of the conditions, my interviews highlighted a gap in knowledge regarding 

the overlap and relationships between nutrition and physical function. Physical function was 

viewed as a priority by participants, and its impact on quality of life, ability to complete daily 

activities, relationship with independent home living, and its implications upon commencing or 

completing anticancer treatment, were readily reported. Greater physical activity and mobility 

in people with cancer are known to improve functional health, energy levels, physical strength, 

and reported quality of life (496). As found in my interviews, patients are willing to start 

treatment (including increasing physical activity) to manage sarcopenia, once informed of its 

consequences. 

However, the link between nutrition and physical function was only peripherally reported by 

participants, and only in relation to the health of others; reporting links between diet, energy, 

and ability to complete activities of daily living, but their connection between their diet and 

physical function was not made, except in retrospect when dietary intake improved and 

participants experienced an increase in energy and stamina.   

9.3.4.1 The role of clinicians  

Participants described how their reports of weight loss to clinicians were often not acted upon. 

The perception that HCPs did not acknowledge their weight loss, even when brought to their 

attention by patients, has previously been reported (497), with patients reporting frustration 

over the lack of management for weight loss, and a loss of confidence in HCPs knowledge. My 

findings expand upon this, with participants either self-advocating and pushing for support, or, 

conversely, resigning themselves to their reduced function, weight loss and poor health. 

This echoes a qualitative study of general practitioners’ (GP) views of malnutrition 

management, where malnutrition was seen as a secondary concern, compared to the patient’s 

primary illness (498). Malnutrition was not prioritised against other nutrition-related concerns, 

such as obesity, with GPs citing a lack of resources as the main barrier – both of written 
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literature to provide to patients, and a lack of access to dietitians (498). GPs also viewed their 

role as ‘firefighting’, with malnutrition not considered part of the ‘fire’; instead, clinicians 

focused on the cause of the weight loss, rather than the weight loss itself (498).  

“When you think of general practice and when you think of fighting fires, for 

whatever reason I don't think nutrition is considered a fire” (498) 

Participants also reported not initially noticing their own weight loss, or when they did, views 

that poor nutrition, or worsening function, were not medical problems, prevented these 

concerns from being raised. Many barriers to recognition of malnutrition have been suggested, 

which include patients not recognising there is a problem, believing nutrition to be of low 

importance, and wishing to avoid ‘unhealthy’ high-calorie foods (424). These barriers were also 

exacerbated by clinicians, with barriers to raising concerns including a lack of awareness of 

nutritional screening, a similar belief that nutrition is not important, and a belief in patients' 

lack of interest in their own nutrition (424).  

This feedback loop, (Loop 2) of clinicians believing patients are not interested, or belief that 

patients are not raising concerns about their nutrition or function, therefore these must not be 

concerning, negatively reinforces the belief that patients have regarding raising their own 

concerns, as they do not view nutrition or function as medical problems, or do not feel listened 

to by clinicians. This diagnostic overshadowing by clinicians confirmed participants’ beliefs that 

their nutrition or function problems were minor, as they are not addressed (499, 500), 

affecting their perceptions of their required or possible treatments. This is seen in other 

problems such as breathlessness (499, 501), with breathlessness also seen as ‘normal’ and an 

expected part of the disease processes (499, 500), therefore ignored by both patients and 

clinicians. (499, 501).  

This lack of engagement by clinicians has been suggested to be caused by a perceived lack of 

possible interventions for clinicians to initiate, with nurses having reported hesitance to 

discuss cachexia with patients affected due to a belief that little could be done to help (500, 

502). This, in turn, deters patients from seeking advice based on prior unsuccessful 

experiences to elicit help, resulting in sadness, and resignation to poor nutrition (503). This 

could be considered a form of therapeutic nihilism, which is a major contributor towards 

reduced quality of life among older adults with cancer (504), with older adults with cancer not 

optimally diagnosed or treated (504, 505), due to a lack of evidence or knowledge about a 

condition, or belief in a treatment’s ineffectiveness (506, 507). Clinician interviews were 

originally planned for the latter stages of this thesis but, due to the pandemic, were not 
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conducted. Further research into clinician perceptions of the three conditions, and methods to 

improve communication with patients regarding them, is required.  

My thesis highlights the need for an improvement in the acknowledgement of, and subsequent 

treatment of, malnutrition, sarcopenia, and cachexia by clinicians. The benefit of identifying 

and distinguishing between the conditions lies in the ability to then treat or manage the 

condition in the most appropriate, patient-centred way. As previously highlighted, the 

treatment and management strategies for the three conditions vary due to their differing 

aetiologies, and relation to stage of cancer disease (12, 17, 27, 28). This is demonstrated most 

starkly when considering the alternate treatment plans for starvation-related malnutrition at 

the commencement of treatment, compared to the management of refractory cachexia in 

advanced disease (19, 23, 48). Management of eating-related distress often caused by 

anorexia and an inability to halt ongoing weight loss, and nutrition-impact symptoms (e.g., 

breathlessness [due to reduced muscle mass], nausea and vomiting, constipation (508)) from 

refractory cachexia, can be considered a main priority. In this instance, and in opposition to 

the treatment of starvation-related malnutrition, aggressive nutrition support would be 

inappropriate, and likely cause further distress (48). Therefore, to allow patient-centred care, it 

is imperative that these conditions be distinguished one from another.  

The challenges with recognising the serious impact of these conditions are echoed in the office 

for national statistics mortality statics, which recorded listed causes and modes of death. Only 

75 cases were listed with malnutrition as an ICD-10 cause of death in 2020 in England and 

Wales (E40-46 Malnutrition), averaging 80 cases a year over the last five years (509). Similarly, 

cachexia was listed as the cause of death in only six cases in 2020 (R64 Cachexia), averaging 14 

cases a year over the past five years (509). Further, it is only recently, in 2017, that sarcopenia 

has been provided with its own ICD-10 code, M62.84 (510). This is despite cachexia affecting 

between 11 and 90% of patients, depending on cancer stage and diagnosis (27), with 10 – 30% 

of cancer deaths thought to be attributable to cancer cachexia (511-513). 

 The role of screening for malnutrition, sarcopenia, and cachexia 

 Combining and streamlining screening tools 

Part of the original aim of this thesis was to determine if the three individual screening tools 

for malnutrition, sarcopenia, and cachexia could be combined into one, clinically useful 

screening tool, able to identify and differentiate the three conditions in older adults with 

cancer. My results suggest that key predictor variables (Table 40) could be used as a starting 

point for future research into streamlining the screening tools in older adults with cancer. This 

would include percentage meal consumption (as a measure of dietary intake), and sunken 
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temples (as a measure of visible emaciation) for malnutrition, Rockwood clinical frailty score 

for sarcopenia, and use of percentage monthly weight loss (to assess for rapid weight loss) in 

cachexia; all of which were found to be acceptable to screen for by the participants in my 

study.  

My results also showed that completion of physical function measures were poor (see Table 

27) However, a correlation between several physical function measures, including skeletal 

muscle index (measured using BIA), and simpler assessments of physical function and muscle, 

such as timed up and go, and mid-arm circumference, are shown in Table 39, suggesting 

simpler measures of physical function or performance may be as useful as a proxy for muscle 

mass loss, and may be more acceptable to patients.  

Both the clinical frailty score (Rockwood) and comorbidity index (Charlson) were feasible for 

use in this population (100% completion), as measures were completed by the researcher, and 

can be completed by any clinician, rapidly, with reference to clinical records and patient 

observation. Although there is no international standard for the measurement of frailty (514), 

the Rockwood clinical frailty score demonstrates high validity and reliability as an adverse 

outcome predictor for hospitalised older adults (515, 516), suggesting its use in this population 

is appropriate. 

As seen in section 7.1.4, 93% of those diagnosed with moderate or severe malnutrition, and 

100% of those diagnosed with cachexia reported a 5% or greater weight loss. Weight loss is a 

core marker for both malnutrition and cachexia (19, 150), however, the results of this study 

suggest due to the overlapping clinical presentation, diagnostic criteria, and patient 

perceptions, weight loss alone cannot be used to distinguish between malnutrition and 

cachexia, yet is important for assessing development and severity of the conditions (16, 19, 

135).  

Findings from the qualitative interviews confirm the importance of visual markers of 

malnutrition and weight loss that can be observed by participants. Participants reported that 

problems with their nutrition or function, were often prompted by either family, or themselves 

noticing visible changes in either their weight (rapid weight loss), their function (use of 

mobility aid), or their diet (reduced portion sizes). Reliance on visible changes as a sign of 

advancing illness has been reported previously (500), with visible weight loss, in particular, 

causing self-consciousness and distress, as it was an external sign of an internal cancer (497). 

Additionally, visible reduction in portion sizes, and the associated lack of appetite have 

previously been reported as a source of distress for patients with cachexia (497), echoing my 
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findings. However, importantly, slow or small weight losses were not seen as concerning, and 

were easily disregarded or attributed to other comorbidities or ageing.  

Results of my study suggest the use of frailty assessment in the diagnosis of sarcopenia. There 

are close links between the aetiology and clinical presentations of sarcopenia and frailty, with 

sarcopenia often viewed as a major component of frailty (125). Due to my limited assessment 

of frailty, it is not possible to draw further conclusions about the use of simple frailty 

assessments to predict sarcopenia in older adults with cancer, but this would warrant further 

investigations due to the significant overlap in the physical presentations of frailty and 

sarcopenia (517) and current management strategies and treatments (518).  

Identifying sarcopenia, or other aspects of frailty in older adults is complicated by perceptions 

that the ageing process is responsible for deteriorations in function or appetite; my 

participants expressed beliefs that nutritional problems and functional decline were a normal 

part of ageing. Misattribution of symptoms (weight loss, reduced appetite, or poor function) to 

causes such as ageing, or an assumption that they were a normal part of the cancer disease 

process resulted in these problems being overlooked, or disregarded by both participants and 

their clinicians. This was despite participants reporting physical function to be a priority, with 

many keen to make changes and increase their physical activity. This dissonance in views may 

present barriers to screening advice uptake, although, as found in this study, patients have 

reported willingness to start treatment (including increasing physical activity) to manage 

sarcopenia once informed of its consequences (519). 

A rapid decline in weight, nutritional intake, or physical function was reported as concerning 

by participants, but a lack of engagement by clinicians, meant that participants felt HCPs did 

not respond as they would wish them to regarding their concerns. This resulted in participants 

being placed ‘between a rock and a hard place’, of having concerns about their nutrition or 

physical function that were impacting on their health and quality of life, but not having 

anywhere to turn. Participants reported frustration, anger and despair, perceiving their weight 

loss as being trivialised, with participants either fighting and self-advocating for support, or, 

resigning themselves to poor health. 

 Patients’ views and experiences of screening for malnutrition, sarcopenia, and 

cachexia 

Screening for malnutrition was seen as acceptable. In addition, I found that the screening 

questions for sarcopenia and cachexia were acceptable. Missing data were minimal, other than 

functional markers as previously discussed. Overall, results indicate the completion of the 
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screening tools was feasible, up until diagnosing ‘probable’ sarcopenia using the EWGSOP 2019 

criteria (17). See Figure 1 for stages of the algorithm.  

There was a poor recall of screening questions asked; however, participants were more likely 

to remember the physical measures, such as sit-to-stand or hand-grip strength. Completion of 

the anthropometric measures varied, with participants declining, or being unable or unwilling 

to complete some of the physical measures (e.g., chair stand test, timed up and go). Routine 

anthropometric measures, e.g. height, weight, were most readily obtained (91.7% – 97.2%), 

compared to the additional functional measures, e.g. chair stand test, timed up and go, or 

measures of skeletal muscle mass, i.e., bioelectrical impedance analysis (30.8% – 41.7%), see 

Table 27. 

Issues included participants’ perceptions of their ability to complete the measure, in addition 

to those who were physically unable to do so. Analysis of those who declined, compared to 

those who were unable to complete these measures was planned, but was not possible due to 

the small sample size.  

Many benefits to completing the screening measures were reported by my participants, which 

included; screening providing an opportunity to raise and share concerns, an opportunity to 

consider their nutrition and function – which they may not have considered before, and 

screening being viewed as an intervention in itself, by reassuring participants they are able to 

complete physical measures which translate into increased confidence in activities of daily 

living. However, barriers were also reported, with some participants reporting they perceived 

little benefit from the screening process, as they believed they were functionally and 

nutritionally well, or at low risk of developing these conditions. Participants’ perceptions of 

their risk of developing problems with their nutrition or function were influenced by multiple 

factors, but often resulted in a reduced perception of their personal risk of developing these 

problems. Factors considered protective against these problems included past health 

behaviours, including following a ‘healthy’ diet, or staying active. This highlights the need for 

patient education regarding nutrition and physical function; to combat generic health 

messages and patient assumptions, to enable management of these conditions.  

Optimism bias, the overestimation of the likelihood of positive future events, and the 

underestimation of the likelihood of further negative events, is a common phenomenon (520, 

521), and was demonstrated by several participants regarding their risk of developing 

nutritional or functional problems. This is likely compounded by a lack of understanding of the 

causes and consequences of these conditions, further reducing participants’ risk perceptions 

(522), with some authors concerned that unrealistic optimism results in lower motivation and 
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engagement in health-protective behaviours (523, 524), or in this case, engagement with 

screening. 

Loop 3 Figure 17: Feedback Loop Diagram, describes the potential impact of routine screening 

for malnutrition, sarcopenia, and cachexia in older adults with cancer. Participants reported 

several benefits to the screening process for the three conditions, which included screening 

being seen as; an opportunity to consider and discuss any nutritional or physical function 

concerns, an opportunity to share concerns and worries, and providing reassurance of the 

ability to complete simple physical actives e.g., sit-to-stand, with the presence of a health care 

worker providing assurance. Engaging in physical activity allows patients to regain confidence 

in their function and physical abilities (496). Findings from my interviews suggest that 

screening, which includes physical measures of strength, provides a similar benefit for those 

who are concerned about their ability to complete basic ADLs whilst in hospital. 

These benefits of screening could help mitigate the barriers to participants receiving support 

and interventions for their nutrition or physical function; of poor knowledge, overshadowing, 

and poor risk perception. Screening also provides an opportunity to educate and increase 

understanding of conditions (519), which then impacts upon a patients’ perceptions of the 

risks of developing said conditions (525, 526), and can promote preventative behaviours (525). 

This signposting, and provision of information or treatment could then positively impact upon 

the risk of diagnostic overshadowing, and may prevent these conditions from being 

overlooked by clinicians. This, in turn, would prevent patients from being placed in between a 

‘rock and a hard place’, as screening provides an outlet for concerns, and an opportunity to 

seek support. It is noted, however, that to manage this, overcoming barriers, such as patients’ 

staunch positive perceptions of their current health, and assumptions regarding past 

protective behaviours, as well as the enormity of diagnostic overshadowing and the physical 

and mental impact of a cancer diagnosis on a patient, must be considered. As shown, the 

timing of advice, and consideration of barriers, such as patients being too unwell to be 

receptive to advice, are important in implementing effective screening practices (185, 405). 

 The problems with perceptions  

Perceptions of general nutrition, and nutritional and functional problems were reported by 

participants in the interviews. These included perceptions regarding ‘healthy’ diets and eating, 

perceptions regarding weight loss during treatment, and perceptions around ageing, weight, 

and function, which influenced participants’ opinions and reactions to their own weight loss or 

functional problems.  
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These findings highlight a lack of disease-related knowledge regarding nutrition and physical 

function, whereby generic public health messages, aimed at combatting obesity and other 

non-communicable diseases, eclipsed advice for managing nutrition and functional problems 

in old age, or during a cancer diagnosis. These messages were often reinforced by either the 

absence of advice from health care professionals during cancer treatment, or advice to stay 

‘active’, or follow a ‘healthy’ diet, confirming beliefs in the need to continue to follow their 

current nutrition or physical activity tendencies. These findings are supported by the recent 

literature, with obesity viewed as the dominant nutritional issue in primary care, and 

malnutrition viewed as a secondary concern when compared to other comorbidities (498).  

Patients also perceived nutrition and physical function problems as a normal part of both the 

ageing process, and of the cancer journey. Beliefs about the inevitable decline in nutrition and 

function among older adults have previously been reported, with beliefs that less food was 

needed when older, with an expected decline in dietary intake with age attributed to reduced 

mobility after retirement (503). This was despite various lived experiences and 

acknowledgement of the general need to stay active, fit, and consume adequate nutrition 

(503), as also seen in my study. 

The overarching impact of a lack of knowledge or awareness of malnutrition, sarcopenia, and 

cachexia, and about nutrition or physical function in relation to cancer, is a fundamental cause 

of the difficulties participants reported experiencing. Loop 1, Figure 17: Feedback loop 

diagram illustrates the impact of this core misunderstanding, with this lack of knowledge 

leading to a reduced risk perception, which in turn contributes to participants experiencing 

dissonance in their views regarding nutrition and physical function; of both not being at risk 

(despite lived experiences of malnutrition or functional impairment), and accepting the 

inevitability of poor appetite, weight loss, and reduced mobility, caused by the cancer, and 

other factors such as ageing. 

A lack of awareness of these conditions and terms has been seen before, with one study 

finding that only 9% of a cohort of community-dwelling older adults (mean age 68 years) knew 

what sarcopenia was (519). The term ‘malnutrition’ was more commonly known in this group, 

which is in concordance with previous findings, with 97% of a group of community-dwelling 

older adults reporting in a survey to have heard of ‘malnutrition’ (527). However, this study did 

not assess participants’ understanding of malnutrition. These interviews suggest that although 

this term is more widely heard of, it remains a misunderstood term.  

A recent qualitative study (528) investigating health care professionals (HCPs) and patients’ 

opinions of the term ‘malnutrition’, found that the term ‘malnutrition’ was associated with 
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negative connotations, and should be avoided. My interview findings suggested that 

malnutrition was a ‘clinical’ term, which was not understood by patients, and was even seen as 

“not a nice word”, suggesting its use is not helpful when discussing nutritional problems. 

Additionally, participants reported that ‘malnutrition’, ‘sarcopenia’ and ‘cachexia’, were too 

technical, unfamiliar, and were akin to complex medicine names, and therefore not 

understood.  

A misunderstanding of malnutrition in particular, led to a belief that nutritional concerns were 

considered minor, as “it’s not going to happen to me”, and, if issues arise, “we’d just do 

something about it”. This included views that malnutrition, or functional problems were minor 

problems, or were seen as conditions faced by low-income countries, which resulted in 

participants believing these conditions would not affect themselves, or if they did, they would 

be easily fixed. These beliefs were held despite several participants experiencing, and 

reporting malnutrition, or functional problems.  

Discrepancy in self-reported nutritional status, and self-reported strength, against objective 

measures, has previously been reported (519, 527, 529), regardless of acknowledgement of 

the importance of muscle health, patients were often unaware of their own muscle health 

(519). Poor perception of own body weight, and self-perceived nutritional status is also seen in 

older adults (aged ≥65yrs), with one study finding half of ‘healthy weight’ (BMI: 23 – 30kg/m2) 

participants perceiving themselves as overweight (527). Low self-perception of malnutrition 

was also seen in hospitalised older adults (aged ≥60yrs, mean 82 years), with no agreement 

seen between objective and self-perceived nutritional status seen, where 67.7% of 

malnourished patients did not realise they were malnourished (529). However, these findings 

expand upon this, suggesting that a lack of knowledge regarding these conditions is a possible 

reason for this disconnect. 

There is little current literature regarding risk perceptions and malnutrition, however, this is 

well documented in other conditions, such as smoking and risk of ill health, with low perceived 

vulnerability and optimism bias contributing to continued cigarette use (526). Additionally, 

perceptions of risk are often driven by past experiences, with greater knowledge about a 

disease associated with preventative behaviours (525). This suggests that methods such as 

screening, which may present an opportunity to address misconceptions about these 

conditions, could contribute to the solution to this problem (Loop 3). However, optimism bias, 

the overestimation of the likelihood of positive future events, and the underestimation of the 

likelihood of further negative events, was also expressed by participants regarding their risk of 

developing nutritional or functional problems. This is likely compounded by a lack of 

understanding of the causes and consequences of these conditions, further reducing 
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participants’ risk perceptions (522), with some authors concerned that unrealistic optimism 

results in lower motivation and engagement in health-protective behaviours (523, 524), or in 

this case, potential engagement with screening. 

As demonstrated in Loop 2, Figure 17: Feedback loop diagram, diagnostic overshadowing 

negatively impacts many aspects of patient care. ‘Diagnostic overshadowing’ is the process of 

overlooking or disregarding symptoms by assuming they are explained by another condition or 

diagnosis, and is a term most commonly used in mental health fields (530). However, it has 

also been suggested to be seen with symptoms such as breathlessness (499) and fatigue (531), 

which can also be misattributed to other conditions, or ageing  (503), and are seen as an 

accepted and normal inevitability (532), and therefore ignored (507). Diagnostic 

overshadowing leads to inadequate or delayed treatment of the presenting symptom (533), 

which was reported by my participants who experienced weight loss. This overshadowing was 

amplified by my participants’ concerns about their nutrition or physical function being 

overlooked and underplayed by clinicians, with nutrition in particular not prioritised.   

Participants reported that weight loss and functional concerns were attributed to their cancer 

by clinicians, and therefore were dismissed. However, participants themselves also engaged in 

diagnostic overshadowing, blaming problems such as weight loss, poor appetite, or reduced 

function on other causes, including their own comorbidities (e.g., chronic obstructive 

pulmonary disease), upon their advancing age, or upon the cancer itself. This misattribution 

has also been reported in the field of mental health, with patients not knowing if the cause of 

a symptom is physical, or related to their mental health (534). As with breathlessness (501), 

weight loss is often misattributed to ageing, with older adults not viewing weight loss, reduced 

appetite, or reduced dietary intake as a problem (535), with concerns about eating and weight 

loss decreasing with age (536). 

This was expanded upon by this participant population, with their cancer diagnosis 

overwhelming many aspects of their lives, with the cancer and its treatments overshadowing 

other major symptoms, such as one participant with a gastrointestinal obstruction being more 

concerned over the ability to take their medications orally, than to eat.  
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 Conclusions  

This mixed-methods study confirms the feasibility of recruitment of older adults with cancer 

from inpatient settings, however difficulties recruiting during the pandemic are noted, and 

although recruitment ratios remained high (3:1), a reduction in the number of patients 

appropriate to approach due to the pandemic may impact upon future studies and 

recruitment numbers. Difficulties recruiting from outpatient settings suggest a requirement to 

imbed the researchers within outpatient multidisciplinary teams or clinics, to increase 

researcher visibility and study awareness.   

Data indicated a high prevalence of malnutrition, sarcopenia and cachexia in this population, 

showing a requirement for addressing these issues in older adults with cancer. The feasibility 

of screening in this population is demonstrated, but attention needs to be paid to the ability of 

this population to complete additional mobility-based physical measures, although their 

inability to complete measures may be considered an assessment in itself.  

This study highlights the major overlap of these three conditions, in particular malnutrition and 

cachexia, but showed a large subset of participants with evidence of all three conditions, 

highlighting the need for a method to distinguish between each condition. Results suggest 

candidate predictor variables for malnutrition, sarcopenia and cachexia, with further 

investigations required to assess their suitability to distinguish between these three conditions 

in older adults with cancer.  

In addition to the clinical burden of these conditions, results of the interviews show the burden 

nutrition and physical function problems placed on patients, and suggest a need for routine 

screening for these overlooked conditions. At present, barriers to addressing malnutrition, 

sarcopenia and cachexia include both patient knowledge of these conditions and the roles they 

play in their cancer journey, and barriers presented by clinicians, such as diagnostic 

overshadowing, resulting in these conditions being overlooked and underplayed, and a lack of 

knowledge about the conditions or their effective interventions. Appropriate, well-conducted 

screening may provide a method to address these barriers, and provide patients with a 

positive experience and management of malnutrition, sarcopenia, and cachexia. 
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 Summary  

In this chapter, I have discussed the findings of my mixed-methods study synthesis. Primary 

findings are; malnutrition, sarcopenia, and cachexia are highly prevalent, and overlapping 

conditions, in this population of older adults with cancer. Visual makers of decline (physical 

appearance and reduced portion sizes) were seen as possible predictor variables of 

malnutrition in univariate logistic regression, and confirmed as important markers for 

participants in qualitative interviews. Rockwood clinical frailty score for sarcopenia, and rapid 

weight loss for cachexia, were also identified as possible predictor variables. However, the 

efficacy of screening tools that detect established conditions, is questioned.  

Further, despite the high prevalence of these conditions, they are often overlooked, both by 

patients who have a lack of understanding about these problems, their impact and relation to 

their personal health, and they are perceived as disregarded by clinicians, with these 

conditions overshadowed by the cancer diagnosis. Conflictingly, these conditions and their 

symptoms are also seen as inevitable aspects of ageing and the disease process, despite 

assertions that “it’s not going to happen to me”. This dissonance requires further exploration, 

but presents a unique barrier to addressing nutritional and physical function problems in older 

adults with cancer.  

A synthesis of these results with the findings of the systematic review of malnutrition markers 

presented in Chapter Four, and the systematic review of patients’ experiences in Chapter Five, 

alongside a discussion of the thesis’ main aim and research questions, will be presented in 

Chapter Ten. 
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 Discussion  

This chapter will integrate the findings of the two systematic reviews Chapter Four and 

Chapter Five, with the results of the mixed-methods study synthesis Chapter Nine, to address 

the thesis’ overarching research aim. The strengths and limitations of this thesis, alongside the 

clinical and research implications of this work, will also be discussed.  

 Thesis aims  

The overarching aim of this thesis was:  

▪ To understand better the prevalence, detection, assessment, and patients’ 

experiences of malnutrition, sarcopenia, and cachexia in older adults with cancer. 

The research questions were:  

1. What is the relationship between markers of malnutrition and clinical outcomes in 

older adults with cancer, in the published literature? 

2. What are patients, their families, and carers’ experiences and views of nutritional 

screening, as identified in the published literature? 

3. What is the prevalence and overlap of malnutrition, sarcopenia, and cachexia in a 

group of older adults with cancer? 

4. What are the experiences and views of older adults with cancer regarding screening 

for malnutrition, sarcopenia, and cachexia? 

With the research objectives: 

1. To identify, synthesise, and critically appraise the published evidence regarding 

commonly used markers of nutritional status and clinical outcomes in older adults with 

cancer. 

2. To identify, synthesise, and critically appraise the published evidence regarding 

patients, their families and carers’ views and experiences of nutritional risk screening. 

3. To gain exploratory estimates of the prevalence of malnutrition, sarcopenia, and 

cachexia in a group of older adults with cancer. 

4. To investigate the feasibility of conducting a subsequent adequately powered study to 

develop, refine, and test a single, clinically relevant screening tool, able to identify and 

distinguish between elements of malnutrition, sarcopenia, and cachexia in older adults 

with cancer. 
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5. To explore the interrelationships and overlap of malnutrition, sarcopenia, and cachexia 

in a group of older adults with cancer. 

6. To explore and understand patients’ experiences and views of the clinical assessment 

and management of malnutrition, sarcopenia, and cachexia. 

The mixed-methods study findings were discussed in Chapter Nine. To integrate all my findings 

with regard to the thesis’ research questions, I have used a similar approach to my mixed-

methods synthesis, using an integrative grid showing summary findings from my systematic 

reviews and mixed-methods synthesis. See section 3.6 for methodological approach. The 

findings from the different methodological approaches in the whole thesis are synthesised in 

Table 43, and will be discussed in this chapter. Finally, a summary discussion, addressing the 

overall thesis research question and a summary of novel findings, is presented in section 10.5. 

The thesis’ strengths, limitations, and the clinical and research implications of this work are 

presented thereafter.  
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Table 43: Modified critical interpretive synthesis of systematic review findings and mixed-methods study results 

Research questions Systematic review of markers of 
malnutrition 

Systematic review of patient 
experiences of nutritional screening 

Mixed-methods study results Synthesis of findings 

RQ1: What is the 
relationship between 
markers of 
malnutrition and 
clinical outcomes in 
older adults with 
cancer in the published 
literature? 

▪ Fifteen heterogenous markers of 
malnutrition identified 
▪ Variable and arbitrary thresholds 
for most markers  
▪ Reduced food intake associated 
with mortality  
▪ Very low body mass index 
(≤18kg/m2) associated with poorer 
clinical outcomes 
▪ Prognostic nutritional index 
associated with poorer clinical 
outcomes, but measures 
inflammation, and does not assess 
dietary intake, questioning utility as 
a marker of malnutrition 

▪ No findings related to this research 
question  
 

▪ Overlap of markers of malnutrition 
and cachexia highlighted, 
questioning the ability to distinguish 
conditions in high-risk groups, such 
as older adults with cancer, using 
currently employed markers of 
malnutrition and cachexia 
▪ Due impact of the pandemic on 
longitudinal outcomes, unable to 
investigate the relationship between 
markers of nutritional status and 
clinical outcomes 
▪ Meal consumption and visual 
appearance associated with 
malnutrition diagnosis, Rockwood 
frailty score with sarcopenia, and 
rapid weight loss with cachexia 

Many heterogeneous markers 
with variable and arbitrary 
thresholds exist for all three 
conditions. 
 
Reduced food intake and very 
low body mass index appear to 
be important markers of 
malnutrition. 
  
Importance of distinguishing 
between inflammatory and 
starvation related causes of 
nutritional problems noted. 

RQ2: What are 
patients, their families, 
and carers’ 
experiences and views 
of nutritional screening 
in the published 
literature? 

▪ No findings related to this research 
question  
 

▪ Nine papers, including five 
qualitative interview papers were 
identified  
▪ No papers were identified that 
captured family or carer experiences 
▪ Nutritional screening was seen as 
‘acceptable’ by most, but some were 
unclear on what was being assessed, 
or the aim of nutritional screening 
▪ A misunderstanding of 
malnutrition was seen, with a focus 
on following a ‘healthy diet’ 
prioritised, and a lack of knowledge 

▪ Screening process is seen as 
‘acceptable’ 
▪ Screening is viewed as a positive 
intervention by some; an 
opportunity to raise concerns, or 
consider nutrition or functional 
issues which had not been thought 
through before, reassurance of 
ability to complete simple measures 
of function, and beneficial to mental 
health as able to share concerns 
▪ No benefit perceived by some as 
did not see self as at-risk of 

Processes of screening for 
conditions seen as acceptable; 
questionnaire-based aspects 
well completed (>99%). 
Although physical measures are 
seen as beneficial, poor uptake 
during the screening process. 
 
A misunderstanding of 
malnutrition, particularly its 
causes and consequences, 
results in reduced risk 
perception by patients, and 
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regarding the causes and 
consequences of malnutrition was 
also reported 
▪ These combined often resulted in a 
rejection or disbelief of nutritional 
screening results and associated 
recommendations 

nutritional or functional problems, 
often despite lived-experience of 
these issues 

associated reduced perceived 
threat of these conditions. 
 
Screening may act as an 
intervention to raise awareness 
of nutritional and functional 
issues, and act as a health 
intervention in itself, with 
physical measures of function 
promoting increased mobility 
and confidence in some. 

RQ3: What is the 
prevalence and overlap 
of malnutrition, 
sarcopenia, and 
cachexia in a group of 
older adults with 
cancer? 

▪ Overlap of diagnostic criteria and 
definitions for malnutrition, 
sarcopenia, and cachexia identified: 
  ̵  Loss of muscle mass, loss of 
muscle strength/function and 
weight loss are key diagnostic 
criteria for all three conditions 
  ̵  Body mass index, disease state, 
catabolism/inflammatory response 
and oral intake are also commonly 
used criteria 

▪ No findings related to this research 
question  
 

▪ 83% with evidence of one or more 

of the conditions 

▪ 30% with evidence of all three 

conditions  

▪ Substantial overlap between 

conditions clinically, but not 

recognised by participants 

  ̵  94% with cachexia also identified 

as malnourished 

  ̵  61.5% with severe malnutrition 

identified as sarcopenic  

  ̵  52.9% with cachexia identified as 
sarcopenic 

The overlap of diagnostic 
criteria and definitions for 
malnutrition, sarcopenia and 
cachexia may translate directly 
into the overlap of diagnoses of 
the conditions at a population 
level.  
 
Findings suggest an inability to 
distinguish between 
malnutrition and cachexia 
using current screening tools 
and condition markers in older 
adults with cancer. 
 

RQ4: What are the 
experiences and views 
of older adults with 
cancer regarding 
screening for 
malnutrition, 
sarcopenia, and 
cachexia  

▪ No findings related to this research 
question  
 

▪ No findings related to this research 
question 

▪ Discordance in uptake and 

acceptability of physical measures 

between quantitative and 

qualitative findings; measures 

viewed as motivational during 

interviews, but poor uptake during 

screening process; 

Discordance in uptake and 

acceptability of physical 

measures between 

quantitative and qualitative 

findings; measures viewed as 

motivational during interviews, 
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▪ High declination of measures due 

to assumed inability to complete; if 

completed act as an intervention to 

aid physical activity  

▪ Screening presents an opportunity 

to highlight and address nutritional 

and physical function problems 

▪ Many barriers presented to clinical 

management of conditions; 

conditions overshadowed by the 

cancer diagnosis, ignored by 

clinicians, compounded by low risk 

perception by patients of developing 

these conditions 

▪ Timing of intervention critical in 

the uptake of advice 

▪ Function prioritised over nutrition 

but poor uptake during the 

screening process. 

 

High decline of measures due 

to assumed inability to 

complete; if completed act as 

an intervention to aid physical 

activity. 
  

Screening presents an 

opportunity to highlight and 

address nutritional and physical 

function problems. 

 

Many barriers presented to 

clinical management of 

conditions; conditions 

overshadowed by the cancer 

diagnosis, ignored by clinicians, 

compounded by low risk 

perception by patients of 

developing these conditions. 

 

Timing of intervention is critical 

in the uptake of advice. 

 

Physical function is prioritised 
over nutrition by patients; lack 
of understanding of the 
relationship between the two 
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Thesis aim: To understand better the prevalence, detection, assessment, and patients’ experiences of malnutrition, sarcopenia, and cachexia in older adults with cancer. 
 

▪ Malnutrition, sarcopenia, and cachexia are highly prevalent, overlapping conditions, that are overlooked and under-recognised in older adults with cancer 

- Overlapping definitions and diagnostic criteria contribute to difficulty in distinguishing between conditions; in particular overlap of weight loss, loss of muscle mass, and 
strength 

- Significant overlap between malnutrition and cachexia questions the discrete nature of these conditions in older adults with cancer 
- Misunderstanding of conditions, their aetiologies, risk factors, and beliefs that being overweight or following a ‘healthy’ diet precluded development of problems resulted 

in conditions being overlooked 
- Consideration must be made for the aetiology of key diagnostic criteria e.g., weight loss, to aid in the management of these conditions 

 

▪ Streamlined predictor variables appear useful in clinical practice for differentiating malnutrition (dietary intake and visual appearance [sunken temples, low body weight, very 

low body mass index]); cachexia (rapid weight loss and inflammation); and sarcopenia (frailty [Rockwood]) from one another, with visual markers both clinically relevant and 

important markers for patients and relatives in detecting problems. However, further investigations in a larger sample are needed to confirm findings  

 

▪ It is feasible and acceptable to screen for malnutrition, sarcopenia, and cachexia in older adults with cancer using current screening tools, however, poor completion of 

physical function measures by hospitalised older adults with cancer, combined with difficulties distinguishing between the conditions, and barriers to identification and 

management, which include patients’ perceptions and overshadowing of the conditions by patients and clinicians alike, mean further work is required to enable simplification of 

screening, differentiation between, and treatment for, the three conditions 

- Screening for malnutrition, sarcopenia, and cachexia, may present opportunities to address barriers and prevent overshadowing by disease or ageing, but consideration of 

the barriers, including the timing of interventions, poor completion of some physical function measures, and patients perceived low risk of developing nutritional or 

physical function problems  

- Patient and clinician perceptions of these conditions must be challenged to improve patient care and symptom management, particularly regarding the assumed 

inevitability of these conditions, and the discordant view they play in patient’s personal health 

- Current screening criteria indicate an active problem, rather than warning signs of conditions. Assessment of pre-condition markers needed, with an associated shift in 

clinical practice and understanding of the conditions in high-risk older adults with cancer. 
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 Prevalence and overlap of malnutrition, sarcopenia, and cachexia  

In my study, the vast majority of participants had evidence of either malnutrition, sarcopenia, 

cachexia, or a combination of these, with a third of participants showing evidence of all three 

conditions. As shown in Table 18, there is substantial overlap between the definitions and 

diagnostic criteria for each of the three conditions. In particular, there is extensive overlap of 

the use of weight loss and loss of muscle mass between criteria for malnutrition and cachexia, 

and loss of muscle function in all three conditions. This may have contributed to the significant 

overlap seen between malnutrition and cachexia, and substantial overlap of all three 

conditions (Figure 16).  

My interpretation of the relationship between the three conditions is shown in Table 18, with 

malnutrition encompassing three domains, of; i) overnutrition e.g., obesity (135), ii) 

micronutrient abnormalities, e.g., vitamin deficiency such as thiamine deficiency in alcoholic 

liver disease (537), and iii) protein-energy malnutrition, caused by reduced dietary intake (i.e., 

starvation), or increased nutrient demand (e.g., wound healing) (137), with protein-energy 

malnutrition also resulting from inflammation-related malnutrition, produced by a disease 

process, e.g., catabolism, in this incidence, cachexia, with inflammation-related increased 

catabolism leading to inadequate protein-calorie intake in the context of increased demand) 

(153). That is, inflammation, by reducing appetite (489), causes malnutrition through both 

increased nutritional needs and reduced nutritional intake (153, 538), with both protein-

energy malnutrition and catabolism contributing to the development of secondary sarcopenia 

(466). 
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Figure 18: Suggested relationships and overlap between malnutrition, sarcopenia, and cachexia in older adults with cancer 

Diagram detailing the proposed relationship between malnutrition, sarcopenia, and cachexia in older adults with cancer. Malnutrition encompasses the domains 

of; i) overnutrition, ii) micronutrient abnormalities, and iii) protein-energy malnutrition.  Cancer-related cachexia causes inflammation, resulting in reduced 

appetite and increased catabolism; increasing nutritional needs and reducing nutritional intake, resulting in protein-energy malnutrition. Other non-cancer causes 

of inflammation, including trauma, injury or infection are noted, alongside alternate causes of protein-energy malnutrition through starvation. 
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 Malnutrition and cachexia  

The results of my study support the current literature (18, 23, 133) that suggests cachexia is not a 

stand-alone condition from malnutrition, with the inflammatory processes of cachexia, its impact on 

appetite, and the consequential anorexia, resulting in either protein-energy malnutrition 

(starvation), inflammation-related malnutrition, or both (21, 28, 35); with those identified as 

cachexic with significant weight loss invariably malnourished, and those with evidence of cachexia 

without significant weight loss at high risk of developing malnutrition.  

Pre-cachexia, however, may be present in the absence of malnutrition, but would not be identified 

using current cachexia screening tools, e.g., MCASCO (16) due to the reliance on significant weight 

loss to identify cachexia (16, 22). Additionally, significant weight loss alone can trigger a diagnosis of 

cachexia using the MCASCO (16), with factors such as inflammation or anorexia used to indicate the 

severity of the condition; with ‘mild’ cachexia indicated with a weight loss >10% without any other 

indicators, or ‘moderate’ cachexia on weight loss alone if weight loss >15% in the past 12 months 

(16). Therefore, rapid weight loss caused by starvation e.g., gastrointestinal obstruction, could be 

falsely identified as cachexia using the MCASCO. 

Malnutrition, in the form of protein-energy malnutrition, can however exist in the absence of 

cachexia in older adults with cancer, e.g., starvation-related malnutrition caused by gastrointestinal 

obstructions, or treatment-related adverse effects such as radiation-induced mucositis (12, 153, 

154). As demonstrated in Table 40, malnutrition-specific factors, such as percentage meal 

consumption, which equate to ‘calories-in’, could be used to help identify patients who are 

experiencing protein-energy malnutrition (starvation) from a lack of nutrient intake.  

However, for many older adults, it is difficult to distinguish protein-energy malnutrition from 

cachexia using single point-in-time data, or using current screening tools due to the overlap of 

diagnostic markers. Inflammation is a key characteristic of cachexia, and, inflammation in older 

adults with cancer may be cancer-related cachexia, but could also be due to cancer treatment (539), 

or from co-morbidity-related inflammation e.g., chronic obstructive pulmonary disease (540), 

cardiovascular disease or inflammatory bowel disease, or acute inflammation such as injury or 

infection (538, 540). 

It is this factor that contributes to the difficulties in distinguishing between protein-energy 

malnutrition-related weight loss, and inflammation-related (catabolic) weight loss in older adults 

with cancer, and shows a need to assess the aetiology of inflammation and weight loss.  
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Longitudinal follow up of inflammatory markers, appetite, meal consumption (to provide an 

estimate of nutritional intake), response to increased nutrient intake, and monitoring of disease 

status in older adults with cancer could identify those in whom protein-energy malnutrition is a 

significant contributing factor of weight loss, and those for whom reversal of protein-energy 

malnutrition alone is insufficient, suggesting cachexia.  

As intimated, Figure 18 proposes that cachexia leads to, or, in the case of someone who is already 

experiencing protein-energy malnutrition, accelerates, malnutrition; with the inflammatory process 

causing an increased nutrient demand, and/or reduction in nutrient uptake or utilisation (150), 

causing malnutrition. However, this is not a cyclical relationship. Although malnutrition in itself does 

not cause cachexia, the presence of malnutrition may worsen cachexia. Malnourished patients are 

less likely to tolerate anticancer treatments, increasing the risk of cancer progression (13), with a 

consequent increased severity of cachexia. Malnutrition may therefore worsen cachexia, which then 

leads to a vicious cycle between the two.  

Anorexia, without weight loss, could be an early warning sign for cachexia in older adults with cancer 

(19). It is at this point that inflammatory markers should be checked to determine if a patient is pre-

cachexic (19), as there are more options for interventions for cachexia (outside scope of this thesis), 

before cachexia causes malnutrition, and the associated negative clinical implications (19, 23, 513). 

Early multimodal interventions are more likely to be effective in pre-cachexia, and therefore have 

the potential to prevent malnutrition and other consequences of cachexia (19, 23).  

This would require a change in both practice and attitudes currently held regarding nutritional and 

physical function problems in older adults with cancer, of implementing nutritional and physical 

function therapies before the onset of major negative clinical outcomes e.g., significant weight loss, 

physical decline, and the associated hospitalisation when patients are unable to cope at home or 

unable to complete anticancer therapies (10, 36, 93, 159). 

 Sarcopenia, malnutrition and cachexia   

Both malnutrition and cachexia can contribute to secondary sarcopenia; through either poor 

nutrition (in particular inadequate protein), or disease-related loss of skeletal muscle mass 

(inflammation) (17). In addition, sarcopenia may also present with muscle loss, and therefore overall 

weight loss (17) and has overlapping diagnostic criteria with cachexia (of assessment of lean body 

mass) also causing difficulties in distinguishing between sarcopenia and the other conditions. (17, 

40). 
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My findings are consistent with the view that secondary sarcopenia is related to malnutrition and 

cachexia (17), with both catabolism and protein-energy malnutrition contributing to the 

development of secondary sarcopenia (Figure 18). Despite the overlap of a third of my study 

participants showing evidence of all three conditions, sarcopenia is in itself highly prevalent in this 

population, and is also shown as present in isolation, in the absence of malnutrition and cachexia. 

This supports the need to screen for each of the three conditions, as, although sarcopenia can exist 

in isolation, results of my thesis show the interrelationships of the three conditions, and the need to 

identify and manage the conditions collectively, in older adults with cancer. 

 Summary 

It is important to determine the aetiology of weight loss, as, an assumption that weight loss is 

caused by protein-energy malnutrition alone, and subsequent treatment with increased nutrient 

provision, would not be an appropriate sole management strategy for inflammation-related weight 

loss. Results of my study show that these conditions often do not exist in isolation, and although 

provision of adequate nutrition may stem some of the weight loss if inadequate nutritional intake is 

present, nutrient provision alone will not resolve weight loss caused by inflammation (28, 153). 

Instead, a multidisciplinary approach, with identification and appropriate management of each 

condition, is required – with repeated assessments over time to allow early identification of 

concerns. Assessments of the causes of inflammation and weight loss, are required, including 

whether inflammation-related weight loss can be ameliorated with nutritional interventions, or if 

symptoms relief – including support for family and carers – should be the focus of care, such as with 

refractory cachexia (19, 538).    

 Identifying the truly ‘at risk’  

Treatments for malnutrition, sarcopenia, and cachexia in older adults with cancer are complex (52, 

102, 171, 172), with many components difficult to manage, or irreversible, in advanced stages (17, 

19). Yet current practice is to wait until nutrition and/or physical function have deteriorated before 

offering interventions. Screening tools for each of these conditions only identify risk once significant 

weight has already been lost, or significant functional impairment is already apparent (16, 17, 109, 

141, 178); with screening criteria to detect ‘risk’ of developing malnutrition (141, 158, 178) identical 

to that used to diagnose malnutrition (135, 140, 145). 

Older adults with cancer are at high risk of each of these conditions, with well-known risk factors. 

For example, cancers affecting the gastrointestinal tract, diseases that increase resting energy 

expenditure e.g., from pulmonary insufficiency (lung cancer, chronic obstructive pulmonary disease), 

or those who are older, hospitalised, or in long-term care, known to be at high risk of malnutrition 
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(12, 155, 172), similarly those with gastric, head and neck, pancreatic, or lung cancers at high risk of 

cachexia (27), and those who are older, physically inactive, and long-term care at risk of developing 

sarcopenia (541, 542).  

Therefore, we already have the ability to predict who is at risk of developing these conditions. This, 

alongside the use of early-warning signs for these conditions (such as anorexia, insulin resistance, 

and/or raised inflammatory markers in cachexia (19, 23)), could be used to trigger initiation of 

interventions, rather than waiting until nutritional and physical function problems have already 

occurred. 

Prehabilitation, of improving a patient’s general health and physical wellbeing prior to a medical 

intervention (543), is associated with improved patient outcomes, including improved exercise 

tolerance, reduced treatment anxiety, and reduced length of hospital stay (544). There is emerging 

evidence regarding the benefits and feasibility of prehabilitation in medical oncology, before the 

initiation of oncological treatments (544, 545).  The requirement to identify and manage nutritional 

and physical function problems before they become a threat to a patient’s health and treatment, 

encompasses the process of prehabilitation, by acting on, and implementing interventions at the 

first sign of deterioration, rather than waiting until problems have developed.  

Screening for these conditions in a way that detects those most at risk of pre-cachexia, ‘pre’-

sarcopenia, or ‘pre’-malnutrition, by taking into account factors such as a patient diagnosis (to 

highlight the highest risk patients), or warning predictor variables, such as reduced appetite, may 

help prevent the development or severity of these conditions, and allow tailored interventions to be 

delivered to manage the conditions – preventing or minimising deterioration of nutrition and 

physical function. 

The ethics of screening must also be considered, as discussed in section 5.6, criteria for screening 

programmes include the requirement to identify conditions at a stage when an effective treatments 

can be offered (402), with the benefit of screening and identifying the condition weighed against the 

possible harms (402, 427).  

This adds emphasis to the need to shift the focus of screening, and of the markers of the three 

conditions used, away from established nutritional and physical function signs and symptoms, and 

towards early warning signs for the conditions.  As, identification of established conditions, rather 

than ‘pre’- conditions, limits the number of effective treatments available.  

However, with some conditions, such as refractory cachexia, even though no effective strategies for 

reversing the condition exist (19, 28, 402), diagnosing the condition would allow for a focus on 
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quality of life, symptom management, provision of information to families and patients, and 

prevention of inappropriate interventions, such as aggressive nutritional support.  

 Key predictor variables and streamlined screening methods  

The results of the regression analyses and qualitative interviews from my mixed-methods study 

support my systematic review findings (Chapter Four) regarding markers of malnutrition in older 

adults with cancer; reduced food intake and visual appearance are predictors of malnutrition. 

Findings from the qualitative interviews suggest visual changes are strong signals when it comes to 

patients self-identifying problems with their nutrition and physical function, more so than other 

more commonly used markers, such as objective measures of weight loss, which were reportedly 

infrequently checked by patients.  

Visual changes were also noticeable to patients’ families, with prompts for concern often initiated by 

family. Interestingly, slow declines in weight, or gradual reductions in physical function, were not 

perceived as concerning, it was only when either rapid changes occurred, or nutrition and function 

had deteriorated to a point of impacting cancer treatment and care, that concerns were provoked. 

As well as being clinically significant, key predictor variables must have face- and content-validity, 

and be clinically relevant (63, 198); with visual markers of change both clinically relevant, and have 

face validity with patients. My review (Chapter Five) identified no studies investigating family or 

carers’ views of malnutrition screening, identifying a need to explore their perceptions, and at what 

point visual changes become a concern. 

Body mass index is a commonly used marker for malnutrition, with my systematic review (Chapter 

Four) finding that a very low body mass index (<18kg/m2) was associated with poorer clinical 

outcomes (221). Many nutritional screening tools use body mass index to identify risk of 

malnutrition (Table 17), including frequently used tools such as MUST (158) and the NRS-2002 (180), 

with body mass index used in most malnutrition diagnostic criteria e.g., NICE (138), ESPEN consensus 

statement (140) (Table 18). However, body mass index in itself is a single measure used to categorise 

adults based upon their estimated ‘fatness’ (546, 547). Body mass index does not show changes in 

body weight or composition, cannot be used in isolation as an indicator of nutritional status over 

time, and has repeatedly been shown to be a poor indicator of fat mass (546, 547). Large-scale 

studies and meta-analyses suggest that higher body mass indexes are associated with all-cause and 

cancer-specific mortality (548, 549). 

However, studies often look at the association of higher body mass index with disease risk, and do 

not consider the impact of body mass index on survival during cancer diagnosis and treatment. A 

pooled analysis of 22 clinical trials (n=11,724) looking at body mass index at the time of cancer 
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diagnosis and survival in multiple cancer types and stages found inconsistent associations between 

body mass index and survival, with differences seen in mortality and body mass index based on sex, 

specific cancer diagnosis, and cancer stage (550). Although very low body weight may be predictive 

of poor outcomes, possibly related to emaciation, my findings highlight the usefulness of changing 

appearances rather than single point-in-time measures, and do not support the use of body mass 

index in assessing malnutrition in isolation.  

In this thesis I aimed to determine the feasibility of distinguishing between elements of malnutrition, 

sarcopenia, and cachexia in older adults with cancer. As previously discussed, key predictor variables 

were highlighted by the quantitative analysis (Table 40), with arguments made regarding the 

assessment of inflammation, appetite, visual appearance, meal consumption, rapid weight loss, and 

frailty to differentiate between conditions. This, however, contradicts recent consensus malnutrition 

diagnostic criteria; the GLIM criteria (145) published in 2019, aimed to build a global core diagnostic 

criterion for malnutrition, using phenotypic metrics for grading severity, and etiologic criteria to 

guide interventions. However, the GLIM criteria for malnutrition include screening methods and 

criteria for sarcopenia and cachexia within their diagnostic criteria for malnutrition (145). As I have 

discussed, the delineation and differentiation of malnutrition from sarcopenia and cachexia, to allow 

condition-specific treatment and management is required. However, the overlapping of the three 

conditions by the GLIM criteria (145) hinders this, by ‘tarring’ all nutrition-related wasting disorders 

with one brush, under malnutrition, thereby contradictory to calls to distinguish between the 

conditions (18, 23, 61).  

 Feasibility and utility of screening  

Although these conditions are highly prevalent in this group of older adults with cancer, and this 

thesis suggests feasibility of screening for the conditions, several barriers to addressing the 

conditions were identified. My findings demonstrate that these conditions are misunderstood and 

overlooked by patients, with the clinical management of other comorbidities overshadowing 

nutritional and physical function concerns. This is compounded by a low perception of risk of these 

conditions by patients, and a perceived disregard of these conditions by clinicians. These factors 

result in nutritional and physical function problems being discounted whilst also being seen as 

inevitable, despite conflicting beliefs that past health behaviours are protective against these 

problems. These barriers, alongside others identified, which include; i) lack of personalised 

information or advice, ii) timing of interventions and screening, iii) fear of causing harm by engaging 

in physical activity, iv) self-assurance of perceived current health, and v) lack of encouragement from 

medical staff, mean that nutritional and physical function concerns remained unidentified and 

unmanaged in older adults with cancer, despite a high prevalence and substantial impact of the 
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conditions on patient’s health and quality of life. The findings of my mixed-methods study 

corroborate the findings of my systematic review of patients’ experiences (551) (Chapter Five), 

where weight loss was often viewed as categorically positive, where ‘healthy’ diets high in fruits and 

vegetables were pursued, and ‘malnutrition’ was viewed as a personal impossibility.  

Similarly, this finding, of a view of the need to follow a ‘healthy diet’ was seen in Chapter Five, in 

which only high-income countries were studied, and was also seen in the mixed-methods study. 

Public health messages in higher-income countries often have a focus on managing non-

communicable disease burdens, such as cardiovascular diseases, obesity, diabetes, and cancer 

screening, with a focus on improving diet quality and physical activity (552). In lower-income 

countries, a focus on the management of child undernutrition, and communicable diseases, such as 

tuberculosis, is more prevalent (552). It may be this prevailing public health message, of 

(over)weight management, and achieving a balanced diet (553), which is the source of some of the 

dissonance in nutrition perceptions expressed by the participants, and results in malnutrition being 

overlooked in, and ignored by, this population. These barriers; of patients’ perceptions of the 

conditions, alongside clinicians’ perceptions and perceived reticence, must be addressed to enable 

successful management of these common problems in older adults with cancer. Although Chapter 

Five included other diagnoses, and a wider range of participant ages, concordance was seen with my 

qualitative interview findings, with interview findings expanding upon the why and interrelationship 

of themes identified in Chapter Five. This may suggest findings from my interviews may translate 

into other areas of health.  

Finally, as discussed in section 10.3, the suggested markers for malnutrition, sarcopenia, and 

cachexia identified in this thesis, and those currently used in screening tools, identify established 

nutritional or physical deterioration. As discussed, older adults with cancer, particularly those with 

cancers affecting the gastrointestinal tract or respiratory system, are known to be at high risk of 

developing these conditions, regardless of their current nutritional or physical function status.  

Markers identified in this thesis may be used to streamline current screening methods to detect 

established malnutrition, sarcopenia, and cachexia, but further research is required to determine the 

feasibility and utility of screening for ‘pre’ conditions. As suggested with pre-cachexia, early signs, 

such as small unintentional weight loss, anorexia, impaired glucose tolerance, or inflammation, 

indicate an onset of the condition (19, 23). Further research is required to develop equivalent 

criteria for ‘pre-malnutrition’ and ‘pre-sarcopenia’, with results of this thesis potentially suggesting 

onset of frailty or reducing physical function, and reduced oral intake are important markers of early 

nutritional and physical function decline. 
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 Addressing the overall thesis aim  

The overall aim of this thesis was to understand better the prevalence, detection, assessment, and 

patients’ experiences of malnutrition, sarcopenia, and cachexia in older adults with cancer. 

My thesis has generated several novel findings;  

Malnutrition, sarcopenia, and cachexia are highly prevalent, overlapping conditions in this 

population of older adults with cancer. However, overlapping mandatory criterion, such as >5% 

weight loss or functional decline, mean current screening tools only identify the conditions once 

they are established and more difficult to address, rather than identifying the risk of them 

developing.  

There is a fundamental misunderstanding of the causes and consequences of poor nutrition and 

physical function by patients. Patients hold conflicting views, often at the same time, regarding the 

assumed inevitability of these problems, whilst also minimising their personal risk (it won’t happen 

to me). 

Minimisation of the risk of these problems is confirmed by a perceived lack of importance afforded 

to the topics by clinicians. Overshadowing of the conditions, combined with a low perception of self-

risk, and their assumed inevitability, meant problems were ignored until weight loss hit a critical 

tipping point, such as becoming rapid, visible to family, or threatening fitness for cancer treatments. 

Screening is acceptable, however, changes to the criterion, to identify risk, rather than established 

symptoms, are required. Routine screening for the three conditions, with identification of 

longitudinal changes in weight, nutrition, and function, is essential. My findings support the notion 

of a simplified screening tool that includes; assessment of visual changes (physical appearance and 

diet quantity), frailty, and causes of weight loss and inflammation, to allow identification and 

differentiation of the three conditions, with early indicators of the conditions e.g., anorexia in the 

absence of weight loss for cachexia, prioritised to allow interventions to be implemented earlier. 

Future work investigating predictor variables for pre-sarcopenia, and pre-malnutrition, in addition to 

pre-cachexia, is needed to address these anticipated problems before they cause complications. 

Screening presents an opportunity to address overshadowing and misconceptions, with benefits of 

screening including; the opportunity to raise concerns, consider issues, provide reassurance, and in 

some incidences, act as an intervention in itself by providing assurances and encouragement to 

complete basic physical activities. However, barriers to screening were also highlighted that must be 

considered when moving forward. In particular, addressing the perceived detachment of the 

relationship between nutrition and physical function, consideration of the timing of screening in a 
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patient’s journey, addressing patients’ pre-existing perceptions of these conditions, and the role of 

clinicians in raising and addressing patient concerns regarding their nutrition, weight and physical 

function.    

 Strengths and limitations 

The strengths and limitations of each research method used in this thesis are discussed in Chapter 

Three. One of the main strengths of this thesis is the use of the mixed-methods approach, with the 

addition of systematic reviews (again, using mixed-methods) to comprehensively examine the 

current evidence base. The use of multiple methods of data collection allows triangulation of data, 

and integration of findings to gain a richer understanding of this topic (191, 192).  

In particular, this approach allowed increased confidence in conclusions gained from the 

quantitative aspects of the mixed-methods study, despite the reduced sample size caused by 

difficulties in recruitment during the pandemic. The uncertainty arising from the small sample size is 

seen in the wide confidence intervals in some of the statistical test results. However, quantitative 

findings, such as the use of visual markers in malnutrition, are supported by findings from the 

qualitative research, and provide an insight into ‘why’, which would not have been achieved through 

quantitative data collection alone. Additionally, completion of the systematic review of patients’ 

experiences of nutritional screening provided a stepping stone to allow more focused qualitative 

interviews in the mixed-methods study and a platform on which to base the initial topic guide. 

Despite a smaller qualitative sample size than initially targeted, depth of knowledge and rich data 

were still achieved, and the review findings allowed exploration of the relationships of interlinking 

themes and feedback loops, which may not have been achievable if more time were spent exploring 

the findings already gained from the review. 

The use of concurrent data collection for qualitative interviews and quantitative data allowed 

detailed exploration of participants’ views and experiences of the screening process, with interviews 

conducted soon after screening, which allowed recent recall of the process. 

Older adults with cancer, particularly those with metastatic or late-stage disease, can be a difficult to 

reach population for research. However, recruitment rates achieved were satisfactory, with a 

substantial number of patients with advanced disease consenting to participation in the study. This, 

alongside researching an understudied, and as seen, often overlooked topic, meant my research has 

been able to provide a voice for this overlooked, but extensive group – of older adults with cancer 

and nutrition-related wasting disorders. 
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However, there are several limitations of this research. In addition to the imposed study limitations, 

as discussed in section 3.7, other limitations relating to the influence of the COVID-19 pandemic 

upon the study data collection and analysis, may have impacted study findings. The pandemic 

disrupted several aspects of this thesis, most predominantly the mixed-methods study; resulting in 

reduced study sample sizes and an inability to complete certain planned aspects of the study e.g., 

clinician interviews of a refined tool. The impact of the pandemic, and mitigation factors employed, 

are discussed in section 6.7.  

The complexities of these conditions; of both their high prevalence, under-researched nature, and 

substantial overlap, in patients who are experiencing other comorbidities, has made addressing this 

topic challenging. In particular, approaching and consenting individuals with a high disease burden, 

with difficulties in recruiting from outpatients. As discussed, engagement of outpatient members of 

staff, and integration of the researcher into outpatient clinics, may aid recruitment in similar future 

studies. Additionally, engagement of potential patient participants in a topic that is often 

overlooked, or not seen as a priority, presented challenges; with potential participants declining 

involvement as the study topic was not of interest, or was perceived as not relevant to themselves.  

Further, as the sole researcher, for both data collection and analysis, and as a dietitian, my work is at 

risk of bias. Although mitigating factors were employed, such as acknowledgement of this bias, see 

section 6.6.6, reflexivity, an objective and pragmatic stance, involvement of other researchers in 

data analysis, and data analysis methods aimed to prevent bias e.g., systematic literature searching, 

following thematic analysis methods for qualitative analysis, this risk will remain.  

Another limitation of this thesis was the study population, recruited from a single site, focusing on 

six specific groups of cancer, making the generalisability of these results limited. However, as 

findings from the more diverse study populations in the systematic reviews support several findings 

of the mixed-methods study, with the study expanding upon these, it does support commonalities 

and applicable findings.  

Further, target qualitative sample sizes were based on information power (301). As the topic 

explored in the interviews was narrow, will all participants having experiences of screening, and 

views on nutrition and function, this meant data quality was rich, and allowed additional analysis 

using feedback loops, and compensated for the smaller than targeted sample size.  
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 Clinical implications  

Greater acknowledgement and prioritisation of malnutrition, sarcopenia, and cachexia by health 

care professionals is required when treating older adults with cancer. Disruption of the negative 

cycle of nutritional and functional problems being misattributed to other health conditions, or seen 

as a normal, and therefore accepted part of cancer, ageing, or other comorbidities, resulting in the 

problems being ignored, despite their negative impact upon patients, is required; initiated by 

clinicians, including doctors, signalling the importance of this aspect of care. My findings suggest 

screening methods to identify and differentiate between malnutrition and cachexia in older adults 

with cancer, but require testing with a larger sample. However, increased education regarding the 

three conditions, the inclusion of basic functional assessments in clinical assessment, and 

acknowledgement that weight loss may not be caused by malnutrition alone in this population 

group, are easily implementable first steps.  

Dietitians are a key resource for the treatment of malnutrition in the NHS, however, screening for 

cachexia and sarcopenia are not part of routine dietetic assessments. The results of this study show 

the overlap of, and difficulty distinguishing between the three conditions, particularly when only 

using basic anthropometric measures e.g., weight, hand-grip strength. Increasing knowledge of the 

conditions and their predictor variables would help prevent the blanket treatment of nutrition-

related wasting disorders with high-calorie, high-protein advice, which may not be beneficial, can be 

costly to the NHS, and in some cases may cause distress if not effective in managing weight loss. 

Additionally, the inclusion of functional assessments in dietetic assessments would also present an 

opportunity to address the relationship between nutrition and physical function; which is prioritised 

among this patient group, and may improve adherence to nutritional advice.  

However, due to current limited dietetic staffing – which is not prioritised by commissioners – the 

role of other front-facing practitioners, and their knowledge of the causes and consequences of 

these conditions, as well as the potential benefits if these conditions are managed early enough, 

must be addressed. Increased education of the ‘early warning signs’ for these conditions, alongside 

who is at risk, and what basic advice can be provided to stem nutritional and physical function 

problems before progressive symptoms appear and anticancer treatments are impacted, is required. 

However, this would include changing health care professionals’ perceptions of nutritional and 

physical function problems in cancer, to high importance, proactive prevention, e.g., addressing at 

the start of treatment, rather than current practices of providing inappropriate generic advice or 

worse, ignoring the problems. Further, a change in clinical management, away from individual 

therapies, and towards a more holistic, multi-disciplinary approach, to aid in their management is 

required; with inclusion of physiotherapists and occupational therapists to aid with mobility and 
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physical function, dietitians for nutrition, doctors in the management of inflammation, and nursing 

and support staff in the provision of appropriate baseline advice to aid in the prevention of these 

conditions.  

 Research implications  

This research has shown that malnutrition, sarcopenia, and cachexia are highly prevalent conditions 

in older adults with cancer, which have detrimental effects on patients’ anticancer treatments and 

quality of life. Despite this, these conditions are often overlooked, or ignored until they have already 

impacted upon patient wellbeing. Screening tools used for the three conditions identify established 

symptoms, such as weight loss or loss of function. Future work is required to adapt current screening 

tools to instead identify risk of developing these conditions, with a focus on signs, symptoms and 

clinical characteristics that predict the risk, rather than acknowledge the presence, of the conditions.  

As shown, there is a significant overlap between malnutrition and cachexia in this population. 

However, differentiating between protein-energy malnutrition and cachexia, in non-cachexic 

patients, is not currently possible using current screening tools due to the overlapping diagnostic 

criteria, and, in particular, the reliance on percentage weight loss to diagnose both conditions. This 

prevents tailored interventions to manage the conditions. In addition, the impact of COVID-19 on 

these conditions, and upon their detection, assessment, and treatment, is required. Going forward, 

COVID-19 will continue to affect cancer care, and patients’ risk of malnutrition, sarcopenia, and 

cachexia for years to come (457, 461, 463). Therefore, work is required to determine the relationship 

between the three conditions and COVID-19, and COVID-19’s impact on patient outcomes, to 

determine how these findings translate into a world where COVID-19 remains endemic. 

These questions could be addressed in a larger, multi-site longitudinal study. Future studies should 

include a wider range of cancer diagnoses, and include both inpatients and outpatients. These 

factors would allow for greater generalisability of findings, allow for multivariate analysis of 

predictor variables, and allow assessment of confounding variables and relationships with 

longitudinal outcomes, as was initially planned. Further investigation into predictor variables of the 

conditions, and the validity (face and content validity, and clinical utility) of the predictor variables 

identified in this thesis, could be achieved through longitudinal follow-up of cancer patients. This 

could allow identification of pre-condition markers, and could be used to develop and refine current 

screening tools to identify ‘pre-’ malnutrition, ‘pre’-sarcopenia, and pre- cachexia in older adults 

with cancer.  

As identified in the systematic review of malnutrition markers, there is considerable heterogeneity in 

markers for malnutrition and their thresholds, with outcomes mainly focusing on clinical outcomes, 
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with the results of the mixed-methods study indicating alternate outcomes, such as visual weight 

loss or dietary intake, being more relevant and useful to patients. This shows a need for a 

standardised patient-centred outcome list. This would enable comparison of intervention 

effectiveness, and may improve patient engagement (with more patient-relevant outcomes), and aid 

acceptance and uptake of nutritional and physical function advice by older adults with cancer. 

Future research, investigating patient, family, carers, and clinicians’ perceptions of the three 

conditions is also required. Results of this thesis show these conditions are overlooked, perceived as 

normal, inevitable, or minor. Results of the mixed-methods study highlighted a dissonance in 

patients’ views regarding their perceptions of the conditions. How this dissonance is managed by 

patients, and how to address this to improve recognition and increase prioritisation of these 

conditions, requires investigation. Patients perceived clinicians to be overlooking or ignoring their 

nutritional or physical function concerns, with evidence of these conditions being viewed as 

‘secondary concerns’, also seen. How to change clinicians’ perspectives of these conditions, and 

address ‘forgotten symptoms’, in this case, weight loss, reduced mobility, and others such as 

breathlessness and fatigue, requires future work. This includes research into how to discuss 

nutritional and physical function problems, when little may be achieved in stemming weight loss or 

functional decline. Clinician interviews were planned as part of this thesis but not completed, as 

previously discussed. Exploration of clinicians’ perceptions of these conditions, their roles in their 

identification and management, and investigations into how to improve recognition of these 

conditions in clinical practice would also be beneficial for the management of malnutrition, 

sarcopenia, and cachexia in older adults with cancer.  

This thesis also highlighted the difficulties caused by a misunderstanding of the terminology used 

around malnutrition, sarcopenia, and cachexia. The terms ‘malnutrition’, ‘sarcopenia’, and ‘cachexia’ 

are not understood by patients, and although ‘nutrition problems’ and ‘function’ are more readily 

comprehended, these did not always impart the potential seriousness of the conditions. Alongside 

this, the impact of generic public health messages (and the overriding message to lose weight) upon 

patients’ perceptions of their own health, and upon their understanding of the conditions, as well as 

upon the required alternations to diet needed during anticancer treatment, were seen. Research 

into language used, and how to modify public health messages, to prevent these misunderstandings, 

is needed.  
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 Summary 

In this thesis, I have presented the results of a systematic review of malnutrition markers in older 

adults with cancer, finding three markers of malnutrition with evidence of impact on patient 

outcomes, however, the appropriateness of ‘proxy’ markers in assessing nutritional status required 

deliberation, particularly with the overlapping definitions and diagnostic criteria of other nutrition-

related wasting disorders. A second systematic review, investigating patient, family, and carers’ 

views and experiences of malnutrition screening, found no studies investigating family or carer 

views, and suggested that although screening was seen as ‘acceptable’, a lack of understanding of 

the causes and consequences of malnutrition resulted in disregard of screening results and 

associated advice. My mixed-methods study found a high prevalence, and substantial overlap of the 

three conditions in my group of older adults with cancer.  

Despite the high prevalence of the conditions, nutritional and functional problems were often 

overlooked, overshadowed, misunderstood, and both seen as personally-impossible yet inevitable. 

Findings highlight the need to change our perceptions and management of these conditions, of 

identifying those truly ‘at risk’, rather than those who have already developed the conditions, and a 

need to alter perceptions of these conditions, with a focus on how to manage these conditions 

before they cause morbidity, rather than disregarding them, with a need to implement interventions 

before it becomes too late.  
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Appendices   

Appendix 1: Original thesis aims and objectives  

The original overarching aim of this thesis was to: 

▪ Develop a single, clinically relevant screening tool, able to identify and distinguish between 

elements of malnutrition, sarcopenia, and cachexia in older adults with cancer.    

Specific research questions identified from chapter one are:  

1. What is the relationship between markers of malnutrition and clinical outcomes in older 

adults with cancer, in the published literature? 

2. What are patients, their families, and carers experiences and views of nutritional screening, 

as identified in the published literature? 

3. What are the experiences and views of older adults with cancer regarding screening for 

malnutrition, sarcopenia, and cachexia? 

4. Which markers of malnutrition, sarcopenia, and cachexia used in screening tools are 

predictive of clinical outcomes in older adults with cancer? 

5. What is the acceptability, and clinical utility, of a single screening tool, to detect 

malnutrition, sarcopenia, and cachexia, for older adults with cancer?  

The research objectives, in response to each of these questions are: 

1. To identify, synthesise, and critically appraise the published evidence regarding commonly 

used markers of nutritional status and clinical outcomes in older adults with cancer. 

2. To identify, synthesise, and critically appraise the published evidence regarding patients, 

their families and carers views and experiences of nutritional risk screening. 

3. To explore and understand patients experiences and views of the clinical assessment and 

management of malnutrition, sarcopenia, and cachexia. 

4. To investigate the feasibility of conducting a subsequent adequately powered study to 

develop, refine, and test, a single, clinically relevant screening tool, able to identify and 

distinguish between elements of malnutrition, sarcopenia, and cachexia in older adults with 

cancer. 

5. To explore the relationship between malnutrition, sarcopenia, and cachexia and clinical 

outcomes   
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6. To assess the statistical properties of the new tool as proof of concept 

7. To explore the acceptability and feasibility of the new tool by patients and clinicians 

Summary of changes to research questions required due to the COVID-19 pandemic 

 Original research questions Amended research questions due 

to COVID-19 

 

Overarching 

research aim 

Develop a single, clinically 

relevant screening tool, able to 

identify and distinguish between 

elements of malnutrition, 

sarcopenia, and cachexia in older 

adults with cancer 

To determine the feasibility, 

clinical relevance, and patient 

acceptance and perceived benefit 

of a clinically relevant screening 

tool, able to identify and 

distinguish between elements of 

malnutrition, sarcopenia, and 

cachexia in older adults with 

cancer 

Question One What is the relationship between 

markers of malnutrition and 

clinical outcomes in older adults 

with cancer, in the published 

literature? 

No change 

Method for 

question 

Systematic review of the 

published literature 

No change 

Question Two What are patients, their families, 

and carers experiences and views 

of nutritional screening, as 

identified in the published 

literature? 

No change 

Method for 

question 

Systematic review of the 

published literature 

No change 

Question Three What are the experiences and 

views of older adults with cancer 

regarding screening for 

malnutrition, sarcopenia, and 

cachexia? 

No change 
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Method for 

question 

Patient participant interviews No change 

Question Four Which markers of malnutrition, 

sarcopenia, and cachexia used in 

screening tools are predictive of 

clinical outcomes in older adults 

with cancer 

Unable to address question 

Method for 

question 

Cohort study Unable to address with cohort 

study due to interrupted ability to 

recruit in sufficient participant 

numbers 

Question Five What is the acceptability, and 

clinical utility, of a single 

screening tool, to detect 

malnutrition, cachexia, and 

sarcopenia, for older adults with 

cancer?  

Unable to address question 

Method for 

question 

Cohort study Unable to address with cohort 

study due to interrupted ability to 

recruit in sufficient participant 

numbers 

Question Six  What is the prevalence and 

overlap of malnutrition, 

sarcopenia, and cachexia in a 

cohort of older adults with 

cancer? 

Method for 

question 

 Cohort study  
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Appendix 2: Study protocol: Development, refinement and acceptability of a single 

clinical screening tool to detect Malnutrition, Sarcopenia and Cachexia in Older 

Adults with Cancer  

Development, refinement and acceptability of a single clinical screening tool to detect 

Malnutrition, Sarcopenia and Cachexia in Older Adults with Cancer  

 

Version: 2.5 

Date: 11.07.2019 

Name of Sponsor: University of Hull  

Funder: Yorkshire Cancer Research 

Funder Reference: YNA160 

Sponsor  

University of Hull will act as sponsor for the study.  

Funding 

This study is funded by Yorkshire Cancer Research, TRANSFORM project 

Chief Investigator 

Alex Bullock 

Clinical Research Fellow (Nutrition)  

Hull York Medical School  

Allam Medical Building 

The University of Hull 

Hull, HU6 7RX 

Co-Investigators 

Professor Miriam Johnson  

Professor of Palliative Medicine  

Wolfson Palliative Care Research Centre  

Hull York Medical School 

Allam Medical Building 

The University of Hull 

Hull, HU6 7RX 

Dr Lewis Paton 
Research Fellow 
Department of Health Sciences 
Area 4, ARRC Building 
University of York 
YO10 5DD 

 

Professor Mike Lind 

Director of Research (Hull) 

Professor of Oncology  

Allam Medical Building 

The University of Hull 

Hull, HU6 7RX 

Dr Gordon McKenzie 

Clinical Research Fellow (Geriatric Oncology)  

Hull York Medical School 

Allam Medical Building 

The University of Hull 

Hull, HU6 7RX 
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Abbreviations and Glossary  

MCASCO Mini-CAchexia SCOre; cachexia screening tool consisting of 
anthropometric measures, blood parameters and questions regarding 
physical performance, anorexia and quality of life 
 

SARC-F 
 

Sarcopenia screening tool, consisting of 5 components; strength, 
assistance walking, chair rises, stair climbs and falls 

MDT 
 

Multi-Disciplinary Team 

QCOH Queens Centre for Oncology and Haematology  
 

HUTH 
 

Hull University Teaching Hospital NHS Trust 

Malnutrition 
  

Inadequate nutrition  

Cachexia 
 

A disease-related metabolic syndrome, leading to weight loss 

Sarcopenia  
 

Progressive skeletal muscle disorder, resulting in muscle-loss 

Anorexia 
 

Loss of appetite 

AHP Allied Health Professional; including dietitians, occupational therapists, 
physiotherapists and speech and language therapists.  
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Summary 

 Lay Summary 

Older people are more likely to get cancer, but are less likely to cope with cancer treatments. 

Older people are also more likely to have problems with their eating, known as malnutrition, 

and problems keeping their muscles healthy, known as sarcopenia. Cancer may also cause 

weight loss and weaker muscles, knowns as cachexia. Because of these, older people with 

cancer have several reasons that make it harder for them to stay well, or cope with their 

cancer treatments. Checking for these problems involves completing questionnaires and 

simple tests of people’s ability to complete everyday tasks. However these tests are time-

consuming and include similar questions – and therefore may not be done at all. They are also 

not tailored to older people, making it hard to work out the problems for any individual.   In 

addition, we do not know how people feel about being tested for these problems – especially 

so soon after a worrying diagnosis.   

The aim of this study is to find out if we can test older people with cancer for eating problems, 

weak muscles or cancer-related weight loss all at the same time, in a way that is easy for 

patients and clinical teams to do.  

We will ask up to 120 older people with cancer to complete standard questions about their 

eating, ability to carry out everyday tasks, and cancer-related weight loss. Simple measures of 

muscle health will also be taken. We will then look to see which parts of the tests overlap and 

what can be combined to form a short version to check for all three problems at the same 

time. We will also follow study participants up over 6 to 12 months to see how well they 

managed their cancer treatments, how well they are, and whether the test results can predict 

how well they do.  Once we have developed the short tool, we will invite a small group (about 

10) of older people with cancer to try the tool out with their dietitian or a member of their 

medical team.  

We will also invite about 15 to 20 patient participants and about 5 to 10 clinicians to take part 

in an interview (patients or clinicians) or group discussion (clinicians) to find out their views 

and experiences of being asked/asking about these issues, and the tests involved.  

At the end of the study, we will aim to have a short clinically usable test that can look 

for all three issues. This can then be tested in a larger study at a later date. 

Background and Rationale  

Malnutrition (inadequate nutrition [1]), cachexia (a disease-related metabolic state leading to 

weight loss [2]), and sarcopenia (age-related muscle loss [3]), are three conditions with similar 

symptoms, all of which are commonly associated with advanced age and disease. However, 

despite similar clinical appearances, these three conditions have different pathologies and 

treatments.  

Malnutrition is thought to affect over 1.5 million people aged over 65 in the UK every year, 

with a third of people admitted to hospital aged over 65 at risk of malnutrition [4,5]. 

Malnutrition, results in reduced physical and mental function, and negatively predicts patients 

clinical outcomes, including mortality [1,6-7].  

Rates of malnutrition are high in the cancer population, affecting between 14 and 67% of 

patients depending on diagnosis [8], as risk factors for malnutrition include; presence of 
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chronic disease, older age, use of anti-cancer therapies and tumour-related factors including 

obstruction, pain and dysphagia [9-12].  

Nutritional screening for malnutrition is recommended for both hospital inpatients and 

outpatients, and Care Quality Commission regulations state that a patient’s assessment should 

address ‘risks related to people’s nutrition and hydration needs’ [13-14]. However, there is no 

consensus regarding the most appropriate tool to detect malnutrition. A recent review found 

19 published screening tools for malnutrition [15]. A study comparing three of the most 

commonly used screening tools in cancer patients found that risk of malnutrition varied 

between 20 and 52%, depending on the tool used [16]. 

Alongside malnutrition, cachexia, which presents with weight loss, anorexia and reduced 

physical function [2], is thought to affect up to 50% of advanced cancer patients, and is 

associated with reduced patient survival times, and diminished quality of life [17]. Similarly, 

sarcopenia, an age-related, progressive muscle disorder, increases a patient’s likelihood of 

falls, disability and mortality [3]. Despite their negative impact on patient outcomes, cachexia 

and sarcopenia are not routinely screened for, or managed in clinical practice. The ‘SARC-F’ 

screening tool and its associated algorithm for identifying sarcopenia [3], and Mini CAchexia 

SCOre (MASCO) [18] are validated for use in older cancer patients. However due to the time 

and equipment required to complete these tools, screening for these conditions in clinical 

practice is not routinely conducted.   

Due to the increased prevalence of these three conditions in older people with cancer and 

availability of interventions, it is essential for these conditions are identified in older cancer 

patients, to ensure appropriate management. Due to the similarity in clinical characteristics 

between malnutrition, cachexia and sarcopenia, it is important that any screening tool used 

can distinguish between these distinct elements and is usable in daily clinical practice.  

Therefore, there is a need for a simplified and clinically useful method of identifying 

components of malnutrition, cachexia and sarcopenia in older cancer patients, so that patient-

centred care can be offered.  

The overall aim of this study is to develop a single, clinically relevant screening tool, able to 

identify elements of malnutrition, cachexia and sarcopenia in older patients with cancer.  

It is also important to consider the burdens alongside potential benefits of screening for these 

conditions, as screening can increase anxiety and distress if patients are positively diagnosed 

with a condition [19].Therefore this study will also explore the older cancer patient’s 

experiences and view of the screening process, as well as the clinically utility of this tool in 

predicting adverse patient outcomes. Previous qualitative studies have been conducted 

regarding patients and clinicians experiences of malnutrition and cancer related weight loss 

[20]. However, to the best of our knowledge, no research has been conducted regarding 

cancer patients’ experiences, understanding or impact of being screened for cachexia or 

sarcopenia, and minimal research has been conducted regarding understanding or impact of 

the screening process for malnutrition.  
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Aim and Objectives  

Aim     

The overall aim of this study is to develop a single, clinically relevant screening tool, able to 

identify elements of malnutrition, cachexia and sarcopenia in older patients with cancer.  

Objectives 

Primary objective 

To develop a single screening tool for malnutrition, cachexia and sarcopenia 

Secondary objectives 

To gain an exploratory estimate of the prevalence of malnutrition, cachexia and sarcopenia in 

a cohort of older cancer patients 

To explore the relationship between malnutrition, cachexia and sarcopenia and clinical 

outcomes 

To explore statistical properties of the new tool as proof of concept 

To explore patients’ and clinicians’ experience and views of clinical assessment and 

management of malnutrition, cachexia and sarcopenia 

To explore the acceptability and feasibility of the new tool by patients and clinicians 

To assess the feasibility of conducting a subsequent study to test the psychometric properties 

of the new tool. 

Study Outcomes    

Primary Outcome 

Development of a single screening tool for malnutrition, cachexia and sarcopenia  

Secondary Outcomes 

Exploratory estimate of the prevalence of malnutrition, cachexia and sarcopenia  

Exploration of the impact of diagnoses of malnutrition, cachexia and sarcopenia (gold-standard 

measures) on clinical outcomes; survival, hospital admissions, length of stay, anticancer 

treatment adherence and treatment toxicity 

Patient and clinician experiences and views of the clinical assessment of malnutrition, cachexia 

and sarcopenia  

Exploration of acceptability and feasibility of use of a single screening tool for malnutrition, 

cachexia and sarcopenia 

Preliminary statistical properties of the streamlined tool  

Recruitment rates, data quality for and time taken to complete all three screening tools in 

order to inform the design and feasibility of a subsequent psychometric properties study. 
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Study Design  

This is a two-stage mixed-methods, single centre observational study. Step One is an 

exploratory observational cohort study. Participants receiving inpatient and outpatient care at 

the Queens Centre for Oncology and Haematology (QCOH) will be screened for malnutrition, 

cachexia and sarcopenia using the SARC-F, MCASCO and nutritional screening questions and 

assessments. The results will be used to produce a single, shortened screening tool to detect 

the three conditions simultaneously. Clinical outcome data will be collected at baseline, and at 

3, 6 and 12 months to explore the impact of diagnosis of these three conditions on 

participants’ outcomes. The statistical properties of this tool will also be investigated. A 

subgroup of participants will also be invited to participate in in-depth qualitative interviews 

regarding their views and experiences of screening for these conditions. 

Step Two will explore patients’ and clinicians’ opinion about the acceptability and feasibility of 

use of the singular tool in clinical practice. A small number of clinicians and patients will 

complete the single tool, and be invited for qualitative interviews regarding its use.  

Step One: Prospective Observational Cohort Study with Qualitative Interviews 

Study Participants and Setting 

Eligible participants receiving inpatient or outpatient care at the Queens Centre for Oncology 

and Haematology, at the Hull University Teaching Hospital NHS Trust (HUTH) will be invited to 

participate if they meet the following criteria; 

Participant eligibility  

Inclusion criteria 

▪ Receiving inpatient or outpatient care at QCOH; 

▪ Aged 70 years or older; due to increased risk of malnutrition, cachexia and sarcopenia, 

likely comorbid status, and increased negative outcomes if affected by these 

conditions [2-3,5-6,18]. Half of all new cancer diagnoses are within this age group [21].  

▪ MDT agreed diagnosis of one of the following cancers; lung, prostate, breast, 

colorectal, head and neck or upper-gastrointestinal cancers. These sites include the 

four most common cancer diagnoses; breast, prostate, lung and colorectal. Head and 

neck and upper gastrointestinaI cancers can impact significantly on a patient’s 

nutrition [16,21,22]. 

▪ Able to provide informed written or verbal consent 

Exclusion Criteria 

▪ Participants who are considered by the clinical team to be in the last few weeks of life; 

▪ Participant unable to understand English well enough to provide fully informed 

consent, or comply with the study assessments, and suitable translation services are 

not available; 

▪ Participants on other clinical trials will be assessed on a case-by-case basis 
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Participant recruitment: identification and consent  

Patients attending the QCOH for outpatient clinic appointment for lung, prostate, breast, 

colorectal, head and neck or upper-gastrointestinal (UGI) cancers will be screened for 

eligibility. Similarly, patients admitted to the inpatient facilities will be screened for eligibility 

and approached, as appropriate, by a member of the clinical team.  

A screening log will be kept to identify the proportion of patients approached that meet the 

study inclusion criteria. If a patient failed to meet the screening criteria, they may be 

rescreened on a subsequent occasion if their clinical status has changed (for example, the 

patient now has sufficient mental capacity to provide informed consent). 

Interested patients be will be provided with a participant information sheet (PIS) and will be 

given the opportunity to discuss the study with a member of the research team. As the study is 

observational and low risk, participants may provide immediate informed consent if they wish 

to prevent the burden of return visits or appointments. 

If participants are unable to provide written consent, witnessed (by a family member, friend or 

independent member of staff who is not part of research team) verbal consent can be 

provided. 

Participants without capacity for consent will not be included within the study, as it is unlikely 

that they will be able to comply with study measures.  

The consent form will include explicit optional consent for an interview.  

Participants are free to withdraw from the study at any time without having to give a reason, 

and without jeopardising their clinical care. Data collected up until the point of withdrawal will 

continue to be used. Participants who withdraw from follow up will be asked if they are willing 

to allow the researchers access to their routinely recorded electronic clinical record data. 

Study Procedures and Assessments  
Data will be collected at baseline, at 3 months, 6 months and a year. An assessment schedule 

with corresponding measures required can be seen in Table 1 (4.2.6).  

Baseline clinical and demographic measures  

The following measures will be collected at baseline; age, sex, ethnicity, primary tumour site 

and stage of disease, cancer treatment, place of residence, social support, frailty measured 

using the ‘Rockwood Clinical Frailty Scale’, and comorbidities using the ‘Charlson comorbidity 

index’, see Appendix 1 for details. The majority of baseline demographics will be gained from 

patients’ records.  

Baseline screening 

Screening for sarcopenia, malnutrition and cachexia will be conducted at baseline only. 

Baseline screening measures will be collected during a single contact, unless requested by the 

participant to pause the study measure and recommence, within 7 days, due to fatigue.  

Cachexia  

Cachexia will be screened for used the ‘MCASCO’ screening tool, a validated tool for identifying 

cachexia and its severity in cancer patients [18]. MCASCO uses three parameters; weight 

measures, blood parameters and questions. Participants weight history and bioelectrical 

impedance analysis (BIA) (a safe way of measuring how much muscle a person has, using a 

very low electrical signal which passes through the body [24]) will be used. Although MCASCO 
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requires blood parameters, we will not conduct additional tests but will note when they were 

missing. The most recent recorded blood test on the HUTH computer system Lorenzo will be 

used. Questions regarding physical performance, quality of life and anorexia will be asked. See 

Table 1 (4.2.6) for a summary of the assessment schedule and Appendix 2 for MCASCO 

questions.  

Sarcopenia  

Sarcopenia will be screened for using the SARC-F screening tool and associated algorithm [3]. 

The SARC-F consists of 5 questions designed to elicit self-reports from participants regarding 

characteristics of sarcopenia. The SARC-F is a validated tool for use in older patients in clinical 

settings [3,23]. See Table 1 (4.2.6) for a summary of the assessment schedule and appendix 3 

for SARC-F questions. 

If suspicion of sarcopenia is raised by the SARC-F tool, further assessments using either a hand-

grip dynamometer or a chair stand test (timed rise 5 times from a seated position) will 

determine if a diagnosis of sarcopenia is probable. Further tests, a BIA and ‘timed up and go’ 

test (TUG) (rise from chair, walk 3 meters and return to seat) will confirm the severity of 

sarcopenia. Note, BIA measures will be available on all patients to use for this measure, as it 

forms part of the cachexia screening tool (see section 4.2.2.1), therefore repeat measures will 

not be conducted. 

Malnutrition  

A systematic review of the literature has been conducted as part of this PhD project to identify 

which screening tool is most appropriate to identify malnutrition in older cancer patients. This 

review provided information on the most appropriate markers of malnutrition to use in this 

study. All study measures will be non-invasive and will be specified before application for 

ethical approval. Table 1 (4.2.6) contains all measures for malnutrition screening that may be 

used.  

Measures include; measures of patient’s weight and height and mid-arm circumference 

(measurement of the mid-upper arm using a tape measure), hand-grip strength, and visual 

assessments of muscle wastage. Questions regarding diet, weight history, appetite, method of 

feeding, fluid intake, social support, clinical condition and symptoms, activities of daily living 

and functional ability. Blood parameters; we will not conduct additional tests. 

 Combined shortened clinical tool  

Once sufficient data has been gained from the screening of patients using gold-standard 

measures for cachexia, sarcopenia and malnutrition, items from these screening tools will be 

used  to  produce a combined, and shortened screening tool for all three conditions. See Data 

Analysis section (6.2) for how this will be done.  

Follow up measures 

Participants will be asked to consent to collection of the following follow up measures for 

study purposes; 

Patient survival; 

Hospital admissions, reason for admission, and associated length of stays; 

Prescription of anticancer treatments; 

Adherence to prescribed anticancer treatments; 
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Toxicities to any anticancer treatments 

Referral(s) to AHPs; Dietetic, Physiotherapist, Occupational Therapist or Speech Therapist 

services.  

These outcomes will be used to explore the predictive values of diagnoses of malnutrition, 

cachexia and sarcopenia on patient outcomes. These outcomes will be collected at four time 

points during the study; baseline, 3 months post baseline, 6 months post baseline and 12 

months post baseline. These follow up measures will be collected from patients’ records as are 

all available on HUTH computer system Lorenzo, or the oncology information system ARIA. 

Feasibility  

As this study also aims to explore the feasibility of a subsequent study large enough to test the 

psychometric properties of the new short combined tool, we will also measure;  

Recruitment rates; 

Retention rates; 

Time to complete screening assessment; 

Percentage of patients unable to complete aspects of the screening assessments; 

Reasons participants are unable to complete aspects of the screening assessment 

Qualitative interviews 

Sampling frame 

Participants who have consented to participate in interview at study enrolment will form the 

sampling pool. Purposive sampling, according to age within the age bracket of ≥70 years; 

diagnosis and stage of the disease; presence or absence of a carer; and diagnosis of 

malnutrition, cachexia or sarcopenia by the screening tools, will be used to gain maximum 

variation. Step One will aim to recruit 10 to 15 patient participants for interview.  

Methodological considerations 

Material provided from the qualitative interviews will be used to inform the production of the 

singular screening tool. Participants’ aspects of screening, including their understanding of the 

screening questions and opinions of the measures, will be used to complement the data 

provided by the observational cohort study. This will be conducted through sense checking of 

the screening tool questions.  

Previous literature for qualitative research in nutrition and cancer has used a 

phenomenological approach, which is also appropriate here as we are investigating patient 

experience. Both inductive and deductive methodologies have also been employed, however 

as we are entering a relatively new area of qualitative research, it is appropriate to use an 

inductive approach to data analysis. This will allow generation of theories regarding 

participants’ experiences of assessment, screening and the impact that screening may also 

have on them. As the field of enquiry is relatively narrow, we will use thematic analysis [26] 

which can nevertheless incorporate a phenomenological approach. As the researcher 

conducting the interviews (AB) is a Dietitian, a reflexivity journal will be kept with key notes 

and reflections made after each interview. 

Data collection 

Interviews will take place either at QCOH, the participant’s home, or at the University of Hull, 

depending on the participant’s preference.   
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All participant interviews will follow a topic guide to ensure consistency. The topic guide will be 

piloted prior to use and continue to be modified iteratively as the interviews progress. 

Table 1: Assessment schedule 
 

Time point Screening tool Data collection Measures taken 

Baseline N/A Baseline clinical 
Demographics 

Age, sex, ethnicity, primary tumour site and 
stage of disease, cancer treatment, 
comorbidities, place of residence, and social 
support, ‘Rockwood Clinical Frailty Scale’, 
and ‘Charlson Comorbidity Index score’. (See 
appendix 1 for questions) 

SARC-F Initial screening; 5 questions regarding: strength, walking, 
chair rises, stair climbing and falls history 
(see appendix 2 for questions) 

Assessment; Hand-grip dynamometer or chair stand test  

Confirmation of 
sarcopenia will be 
made through; 

Bioelectrical Impedance Analysis (BIA) 
Note// BIA measures will be available on all 
patients to use in the measure, as it forms 
part of the cachexia screening tool 

Severity of 
sarcopenia confirmed 
with; 

Measure of physical performance; timed-up-
and-go (TUG) (rise from chair, walk 3 meters 
and return to seat).  

MCASCO Initial screening;  12 questions regarding appetite, physical 
function, overall health (see appendix 3 for 
questions) 

Weight: reported weight loss, Bioelectrical 
impedance analysis (BIA) measure of lean 
body mass 

Blood parameters; albumin, haemoglobin, C-
reactive protein (CRP) and lymphocyte count. 
Existing recent blood tests will be used.  

Malnutrition 
Screening tool  

Initial screening; 
most appropriate 
method to be 
identified through 
systematic review; 

Measures will include markers from 
published screening tools, a selection of; 
Measures of height and weight, mid-arm 
circumference (measurement of the mid-
upper arm using a tape measure), hand-grip 
strength (using a hand-grip dynamometer), 
visual assessments of muscle wastage.  
Questions regarding diet, weight history, 
appetite, method of feeding, fluid intake, 
clinical condition and symptoms, activities of 
daily living and functional ability. 
Blood parameters; no additional tests will be 
conducted.  
Note// BIA and hand-grip measures will be 
available on all patients to use in the 
measure, as they form part of the cachexia 
and sarcopenia screening tools 

Follow up Measures: - 

Baseline NIL Clinical outcomes Hospital admission, length of stay, anticancer 
treatment adherence and treatment toxicity, 
AHP referral.  

3 Months NIL Clinical outcomes Survival, hospital admissions, length of stay, 
anticancer treatment adherence and 
treatment toxicity, AHP referral 
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6 Months NIL Clinical outcomes Survival, hospital admissions, length of stay, 
anticancer treatment adherence and 
treatment toxicity, AHP referral 

12 Months NIL Clinical outcomes Survival, hospital admissions, length of stay, 
anticancer treatment adherence and 
treatment toxicity, AHP referral 

Feasibility Assessment: -  

Feasibility 
assessment 

Combined 
shortened 
clinical tool 

Conducted by 
clinicians on a small 
cohort of patients  

Identified elements of the above screening 
tools for malnutrition, cachexia and 
sarcopenia 

  

 Study Exit 

▪ Participants who are too unwell to comply with the study requirements; 

▪ Participants who withdraw consent for ongoing participation;  

▪ Death 

Withdrawal or Death 

Participants are free to withdraw from the study at any time without their care being affected. 

Participants do not have to provide a reason for withdrawal. Data collected prior to withdrawal 

of consent will be used unless a participant withdraws consent for data to be used. 

Participants who withdraw from the screening measures will be asked if any prior consent to 

participate in an interview stands, and if researchers may still access routinely collected clinical 

record data. The following information will be collected on the withdrawal form;  

▪ Date of withdrawal; 

▪ Level of withdrawal (full/partial); 

▪ Reason for withdrawal if participant is willing to provide 

The following information will be collected in the event of death;  

▪ Date of death; 

▪ Cause of death 

Statistical Considerations 

Sample Size 

We are anticipating collecting between 90 and 120 participants due to time and resource 

constraints of this project. Based on the work of Peduzzi et al. [27], allowing for 10 participants 

per item, and the anticipated prevalence of the outcomes in our sample, we anticipate that 

this sample size will produce valid exploratory statistical models using regression techniques. 

However, as this is a feasibility study, we are not performing a full validity analysis of the 

combined tool. 

Power calculations will be considered post statistical analysis to allow inferences from these 

analyses to be drawn, as well as make inferences regarding future development of the tool.  

Data Analysis 

Quantitative data analysis  
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Production of a single, combined shortened clinical tool 

Univariable and multivariable regression models will be built to analyse the relationship 

between items of the screening tools for cachexia, sarcopenia, and the markers of 

malnutrition, with the recorded participant outcomes. These models will also be informed by 

the published literature and patient interviews. The regression models will vary dependent 

upon the outcome being considered. The results of these models will be used to produce a 

simplified singular screening tool. Similarly, regression models will be used to analyse the 

secondary outcomes regarding diagnosis of the conditions against participant outcomes. 

Variables that have sufficient evidence of statistical significance, have been shown to be 

important in other published literature, have a plausible biological explanation or are noted as 

important by patients or clinicians during interviews at univariable analysis will be included in 

multivariate analysis models, and decisions regarding their inclusion in the final screening tool 

will also take into account results of the qualitative interviews.  

Impact of participant screening tool diagnosis upon clinical outcomes 

The relationship between the clinical phenotype (diet/muscle/cachexia) and survival, hospital 

admission, length of stay, anticancer treatment adherence and treatment toxicity will also be 

analysed.  Patient outcome data will also be presented using Kaplan-Meier survival curves as 

appropriate. 

Management of missing data 

Missing data will be investigated using multiple imputation. Models will be re-run on the 

imputed data, and model coefficients will be compared with those from models fit to non-

imputed data. Model coefficients will then be compared as a form of sensitivity analysis.  

STATA statistical software will be used for data management and statistical analyses.   

Qualitative data analysis 

The first few interviews will be audiorecorded and transcribed verbatim by the researcher (AB) 

and thereafter by an approved transcriber. Data will be analysed using thematic analysis as 

proposed by Braun and Clarke [26]. This includes analysis in six stages; i) familiarisation with 

data using reading and re-reading of transcripts, ii) generation of initial codes, - two 

researchers will independently code line by line and then discuss to agree an initial code book 

following which all transcripts will be coded; iii) search for themes, iv) review themes, v)) 

define and name themes and vi) production of findings. NVivo qualitative data analysis 

software [25] will be used to store and manage data.  

Step Two: Initial Testing of New Tool for Acceptability 

Study Participants and Setting 

Participant eligibility 

Eligibility of patient participants and setting for Step Two will be as for Step One.  

Eligible clinician participants employed at the QCOH, will be invited to participated if; 

Inclusion criteria; 

They are routinely involved in the screening of patients for malnutrition; (Nurses in inpatient 

and outpatient settings)  

Are routinely involved in the assessment and treatment of patients for malnutrition; (Dietitians 

in inpatient and outpatient settings) 
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Participant recruitment  

Recruitment of participants for Step Two will be as for Step One. Eligible clinicians will be 

invited to participate by a member of the clinical team. Interested clinicians will be provided 

with a separate participant information sheet (PIS), and will be given the opportunity to 

discuss the study with a member of the research team. Clinician participants may progress to 

immediate consent to minimise the time burden on busy clinicians, given the low risk nature of 

the study.  

Study Procedures and Assessment  
Clinicians will be asked to use the new tool on consented Step Two patient participants during 

a routine clinical assessment. Patient participants will be asked to participate in the clinical 

assessment by the research clinicians. Provision of participant information sheets and seeking 

consent will be conducted by the research clinicians. 

Study measures 

Baseline clinical and demographic measures of patient participants involved in Step Two will 

be collected at baseline, as for Step One.  

Basic information regarding the clinician’s profession will be collected, and information 

regarding the nature of the routine clinical assessment will also be collected; location 

(inpatient or outpatient), appointment type (new or follow up assessment).  

Study measures regarding the feasibility of the tool will be collected; 

Time taken to administer the tool; 

Completion rates and data quality; 

Both clinician and patient participants will be asked to partake in an interview (patients and 

clinicians) or a focus group (clinicians) to explore their experience and views of the new tool 

and whether any refinement of the tool is required.  

Qualitative interviews and focus group 

Sampling frame 

As for Step One, patient participants who have consented to participate in the interview at 

study enrolment will form the sampling pool. Methods for sampling will be as for Step One. All 

clinician participants will be asked to participate in interviews and the focus group.  

Methodological considerations 

Methodological considerations for Step Two are as for Step One.  

Data collection 

Data collection for Step Two are as for Step One. In the event that the initial sense checking of 

the first five Step Two patient participant and first two to three clinician participant interviews 

indicates that a more in depth cognitive approach is needed, the analysis of Step Two 

interviews will be modified accordingly. 

Study Exit 

Participants who are too unwell to comply with the study requirements; 

Participants who withdraw consent for ongoing participation 

Withdrawal  

Patient and clinician participants are free to withdraw from the study at any time without their 

care being affected. Participants do not have to provide a reason for withdrawal. Data 
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collected prior to withdrawal of consent will be used unless a participant withdraws consent 

for data to be used. Participants who withdraw from the screening measures will be asked if 

any prior consent to participate in an interview stands. The following information will be 

collected on the withdrawal form;  

Date of withdrawal; 

Level of withdrawal (full/partial); 

Reason for withdrawal if participant is willing to provide 

Statistical Considerations 

Sample Size 

We will aim to recruit up to 15 patient participants for Step Two. We anticipate that we will 

recruit between 5 and 10 clinicians. This sample size is empirical, with the aim of gaining 

sufficient initial experience of use of the tool in clinical practice to allow development and 

testing of initial clinical feasibility.  

Data analysis 

Quantitative data analysis  

As Step Two aims to test the feasibility of use for the simplified tool, no statistical tests will be 

used. Simple descriptions of times to complete the tool, completion rates and data quality will 

also be presented. 

Qualitative data analysis 

Qualitative data will be analysed and managed as for Step One. 

Confidentiality, Data Management and Archiving 

All research data will be handled according to GDPR 2016/679 law. Data will be stored on a 

password protected computer located in secure University buildings and appropriately backed 

up. Participants will be allocated a unique study ID for data collection – therefore all data will 

be anonymised. A master index file linking the study ID with patient identifiable data for follow 

up data collection purposes will be held in a separate file in the password protected computer, 

accessible by authorised personnel only. An encrypted flash drive will be used if transportation 

of data is required.   

As members of the research team are part of patient’s clinical team, if any clinical or ethical 

concerns regarding patient care are raised during the study, upon discussion with a clinical 

supervisor (MJ/ML), confidentiality may be broken to raise these concerns with the patient’s 

primary clinician. 

Consent Forms 

Consent forms will be given to the participant or their next of kin, a copy will be entered into 

the patient notes, and a copy will be retained by the researcher and stored in a locked cabinet 

separated from other study data or linked documents in the swipe care entry Wolfson 

Palliative Care Research Centre corridor in the Allam Medical Building, accessible by authorised 

personnel only. 

Archiving 

Study documents will be retained for 5 years in a locked cupboard in the passkey protected 

Wolfson Palliative Care Research Centre, accessible to authorised researchers only, and then 

destroyed. Audio files will be deleted from recorder and computer files following transcription.  
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At the End of the Study 

At the end of the study, the Bioelectrical Impedance Analysis (BIA) scale and the Hand-Grip 

Dynamometer will be retained and stored by the research team for future ongoing research in 

this area. 

Reporting and Dissemination  

We aim to publish the results of this study in peer-reviewed journals as well as present at 

national and international conferences. All participants will be asked if they (or their family) 

would like to be sent a lay summary of the results of the study. If so, a newsletter with study 

findings will be posted to the participants address at the end of the study.  

Ethical and Regulatory Considerations 

Sharing of Screening Results 

As this is an observation study, we are not aiming to affect or change participants’ usual 

clinical management. Currently cachexia and sarcopenia are not screened for at HUTH, 

therefore results of these aspects of the study would not impact upon clinical decision making 

or participants’ treatment. HUTH also follows its own protocol for nutritional risk screening, 

with the use of its ‘nutritional risk screening tool’. For this, inpatients are screened daily for 

nutritional risk, and outpatients screened upon clinical concern. Due to these factors, the 

results for the gold-standard measures of sarcopenia and cachexia, and malnutrition will not 

be shared with the participants or clinicians. Lastly, the psychometric properties of the new 

tool will be unknown.  

Although the clinician participants in Step Two will of necessity know the findings of the new 

tool, it will be made clear that the tool is not known yet to be valid and should not contribute 

to clinical decision making unless supported by other valid instruments/measures. 

Patients without Capacity  

Patients without capacity for consent will not be included within the study, as even though it is 

low risk and an observational study, it is unlikely that they will be able to comply with study 

measures.  

Rapid Consent 

As the study is observational and low risk, participants may provide immediate informed 

consent if they wish to participate in the study measures, as to prevent the burden of return 

visits or appointment (patients) or of further interruption of clinical practice (clinician). 

Participants may withdraw consent at any time.  

Study Sponsorship  

The University of Hull will act as sponsor for this study.   

Project Management  

The project will be managed under the governance of the Hull York Medical School Post 

Graduate School requirements. A Thesis Advisory Panel led by an independent chair and 

attended by the PhD candidate, primary and secondary supervisors and other methods experts 

as necessary and advised by an independent expert will monitor progress.  
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Appendix 3: CASP Checklist 

CASP checklist questions for cohort studies questions (237) 

1. Did the study address a clearly focused issue?  

Yes. Can’t Tell. No 

Comments: 

 

2. Was the cohort recruited in an acceptable way? 

Yes. Can’t Tell. No 

Comments: 

 

3. Was the exposure accurately measured to minimise bias? 

Yes. Can’t Tell. No 

Comments: 

 

4. Was the outcome accurately measured to minimise bis? 

Yes. Can’t Tell. No 

Comments: 

  

5. (a) Have the authors identified all important confounding factors? 

Yes. Can’t Tell. No 

Comments: 

  

5. (b) Have they taken into account of the confounding factors in the design and/or 

analysis? 

Yes. Can’t Tell. No 

Comments: 

 

6. (a) Was the follow up of subjects complete enough? 

Yes. Can’t Tell. No 

Comments: 

 

6. (b) Was the follow up of subjects long enough? 

Yes. Can’t Tell. No 

Comments: 

 

7. What are the results of this study? 

Comment: 

 

8. How precise are the results? 

Comments: 

 

9. Do you believe the results? 

Yes. Can’t Tell. No 

Comments: 

 

10. Can the results be applied to the local populations? 

Yes. Can’t Tell. No 

Comments: 
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Appendix 4: Original data management plan 

Planned data analysis  

Quantitative data management 

The collection of data, as outlined in appendix 1.0 will be made at baseline. Outcome 

measures, as outlined in section 4.0 will be collected at 3, 6 and 12 months.  

To determine which measures are to be used in the single, reduced, screening tool, several 

analyses will be undertaken, including; regression analysis, survival analysis (including Kaplan-

Meier analysis) and diagnostic test evaluation (including receiver operating characteristic 

(ROC) curve analysis). Data management and analyses will be performed in Stata version 15.1.  

Regression analysis 

Regression analysis enables the exploration of the relationships between outcomes of interest 

(‘dependent variables’) and predictors of interest (‘independent variables’).  

For this study, the primary dependent variables will be presence (or absence) of the three 

conditions of interest (malnutrition, sarcopenia and cachexia). Secondary outcomes will be the 

patient outcome measures, such as survival, see section 4.0. The independent variables will be 

the markers of the three conditions, answers to the screening questions (e.g. body weight loss, 

biomarkers, as outlined in appendix 1.0), and available demographic data (see appendix 1.0).  

For continuous dependant variables (e.g. length of hospital stay), linear regression will be 

used. Where the dependant variables are binary (e.g. diagnosis of sarcopenia) or categorical 

(e.g. category/severity of cachexia), logistic regression models will be used. 

Univariate regression models will investigate the relationship between each independent 

variable and each dependent variable. The results from these analyses (i.e. effect sizes and 

tests of statistical significance), along with the results of a systematic review investigating the 

relationship between markers of malnutrition and patient outcomes, other relevant literature, 

and the results of the qualitative interviews, will be used to select independent variables for 

inclusion in multivariate analyses. On univariate analysis, a p-value of <0.20 will mark inclusion 

of a variable for multivariate analysis.  Multivariate models will allow for confounding effects 

to be controlled for.  A stepwise approach will then be used to develop the final screening tool, 

with inclusion criteria being p<0.05 on multivariate analysis, or variables which have been 

identified as relevant during literature review, or participant interviews and have sufficient 

justification for inclusion.  

Survival analysis 

Kaplan-Meier curves, used to manage time-to-event data (554), will be used to examine the 

relationship between the presence or absence of a diagnosis of malnutrition, sarcopenia or 

cachexia and participant survival outcomes. Depending on data quantity, additional curves, for 

independent markers, such as body mass index (BM) or percentage weight loss, may be 

dichotomised to examine their relationship with patient outcomes.  

Diagnostic test evaluation  

As many of the markers of the conditions being investigated, in particular malnutrition, have 

either disputed or arbitrary thresholds, Receiver Operating Characteristic (ROC) curves can be 
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used to select optimal thresholds for markers based upon their sensitivity and specificity. ROC 

curve analysis could be used, for markers such as percentage weight loss, BMI, hand-grip 

strength, to determine appropriate thresholds for predicting outcomes.  

Qualitative data management  

Interviews and focus groups will be voice-recorded and transcribed into Microsoft word 

documents. Voice-recordings will be anonymised to ensure confidentiality, will all identifying 

features removed. Recordings will be transcribed verbatim, including filler speech and 

conventions of dialogue, for full analysis of the context of the language and interaction 

between participants. Once transcribed, documents will be uploaded to NVivo; a qualitative 

data-analysis software tool.  

A phenomenological approach, investigating participants lived experience, and their 

interpretations, will be used when analysing the data. The theoretic approach, of thematic 

analysis, allowing interpretive exploration of patterns, concepts and realities, will also be used. 

This method is appropriate for use due to the narrow field of enquiry within the interviews. 

Also, as the topics being covered are relatively understudied, an inductive methodology is 

more appropriate, which thematic analysis, and a phenomenological approach, both support.    

Several steps will be made to analyse the data. Initially, research AB will ensure familiarisation 

with the data, gain through transcription and repeated reading of transcripts. Once 

familiarised with the data, initial coding of the data will be made, focusing on participant’s 

experiences and views. Once all transcripts have been coded, codes will be charted and 

mapped to allow themes within the data to emerge. Codes will be linked, and from this, 

categorised into themes.  
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Appendix 5: MEDLINE search strategy  

OVID Medline search strategy showing search development. 

Lines 35, 44, 45, 46, 57, 58, 61, 62, 63, 64, 65, 107, 108, 109 and 110 are lines which identify 

major search concepts 

Line 66 and 111are searches 1 and 2 

Line 66 is the initial search which combined concepts of Proxy markers of 

malnutrition/nutrition assessment terms AND malnutrition terms AND older people AND 

cancer 

Line 111 is the supplementary search 2 which combined specific named malnutrition screening 

tools AND older people AND cancer 

1. ((proxy or surrogate) adj3 marker*).ti,ab,kw.  

2. (marker* adj4 (nutrition* or malnutrition* or malnourish*)).ti,ab,kw.  

3. marker*.ti.  

4. Biomarkers/  

5. biomarker*.ti,ab,kw.  

6. Weight Loss/  

7. body weight/ or weight loss/  

8. weight loss.ti,ab,kw.  

9. Body Composition/  

10. Anthropometry/  

11. Electric Impedance/  

12. ((electric* or bioelectric*) adj3 impedance).ti,ab,kw.  

13. (body composition or anthropometry).ti,ab,kw.  

14. Feeding Behavior/  

15. ((feed* or eat*) adj3 (behavior* or behaviour*)).ti,ab,kw.  

16. APPETITE/  

17. appetite*.ti,ab,kw.  

18. Anorexia/  

19. anorexi*.ti,ab,kw.  

20. exp Energy Intake/  

21. ((calorie* or energy) adj3 intake*).ti,ab,kw.  
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22. enteral nutrition/ or exp parenteral nutrition/  

23. ((enteral or parenteral) adj3 nutrition).ti,ab,kw.  

24. Inflammation/  

25. inflammation*.ti,ab,kw.  

26. exp body fat distribution/ or exp adiposity/ or exp body mass index/  

27. (body adj3 fat).ti,ab,kw.  

28. (BMI or body mass index).ti,ab,kw.  

29. Skinfold Thickness/  

30. skinfold thickness/ or waist-hip ratio/ or (skinfold adj2 thick*).ti,ab. or ((hip or waist) adj2 
ratio).ti,ab. 

 

31. "Body Weights and Measures"/  

32. nutrition assessment/  

33. Nutritional Status/  

34. (nutrition* adj3 (assess* or state or status or screen*)).ti,ab,kw.  

35. or/1-34 [proxy markers set]  

36. PROTEIN-ENERGY MALNUTRITION/ or MALNUTRITION/  

37. (nutrition* adj2 risk).ti,ab,kw.  

38. (risk adj3 maln*).ti,ab,kw.  

39. Nutritional Status/  

40. (malnutrition* or malnourish* or mal-nutrition* or mal-nourish*).ti,ab,kw.  

41. (undernutrition or undernourish*).ti,ab,kw.  

42. (under?nutrition* or under?nourish*).ti,ab,kw.  

43. protein energy malnutrition.ti,ab,kw.  

44. or/36-43 [malnutrition set]  

45. *MALNUTRITION/di [Diagnosis] [focused Malnutrition MESH term with diagnosis 
subheading] 

 

46. (35 and 44) or 45 [(proxy markers AND malnutrition set] OR focused Malnutrition MESH 
with di subheading] 

 

47. exp aged/ or exp "aged, 80 and over"/ or exp frail elderly/  

48. exp Geriatrics/  
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49. (older or elderly or elder or elders or aging population or ageing population or 
nonagenarian* or octogenarian* or centenarian* or septuagenarian*).ti,ab. 

 

50. Frailty/  

51. (old* adj3 (people or person* or patient* or women or woman or men or man or adult* 
or individual* or population*)).ti,ab. 

 

52. frail*.ti,ab.  

53. (geriatric* or senior*).ti,ab.  

54. Health Services for the Aged/  

55. AGING/  

56. (ageing or aging).ti,ab.  

57. or/47-56 [ older people set ]  

58. 46 and 57 [Combines malnutrition + proxy markers/focused malnutrition.di AND age limt]  

59. exp NEOPLASMS/  

60. (cancer$ or neoplas$ or tumor$ or tumour$ or malignan$ or carcinoma$ or metasta$ or 
oncolog$ or leukemi$ or leukaemi$ or lymphoma$ or myeloma$ or sarcoma$).mp. 

 

61. 59 or 60 [ cancer set ]  

62. 58 and 61 [ combines proxy markers/malnutrition.di AND age limit AND cancer set ]  

63. (animals not humans).sh. [ animal only studies ]  

64. 62 not 63 [excludes animal only studies ]  

65. (addresses or biography or case reports or comment or directory or editorial or interview 
or lectures or legal cases or legislation or letter or news or newspaper article or practice 
guideline).pt. [ publication types ] 

 

66. 64 not 65 [ SEARCH 1 - excludes irrelevant publication types]  

67. BAPEN.ti,ab,kw.  

68. "British association for parenteral and enteral nutrition".ti,ab,kw.  

69. BNST.ti,ab,kw.  

70. "British Nutrition* Screening Tool".ti,ab,kw.  

71. CNST.ti,ab,kw.  

72. "Canadian Nutrition* Screening Tool".ti,ab,kw.  

73. CONUT.ti,ab,kw.  

74. "Controlling Nutrition* Status".ti,ab,kw.  
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75. ESPEN diagnostic criteria for malnutrition.ti,ab,kw.  

76. (EDC and malnutrition).ti,ab,kw.  

77. GNRI.ti,ab,kw.  

78. Geriatric Nutrition* Risk Index.ti,ab,kw.  

79. INSYST.ti,ab,kw.  

80. Imperial Nutritional Screening System.ti,ab,kw.  

81. "Imperial Nutrition and Metabolism".ti,ab,kw.  

82. MST.ti,ab,kw.  

83. Malnutrition screening tool.ti,ab,kw.  

84. MSTC.ti,ab,kw.  

85. Malnutrition Screening Tool for Cancer.ti,ab,kw.  

86. Malnutrition Universal Screening Tool.ti,ab,kw.  

87. (MUST and malnutrition).ti,ab,kw.  

88. Nutrition* risk index.ti,ab,kw.  

89. NRI.ti,ab,kw.  

90. ((NRS-2002 or NRS) adj "2002").ti,ab,kw.  

91. Nutrition* Risk Screening.ti,ab,kw.  

92. NUFFE.ti,ab,kw.  

93. Nutrition* form for the elderly.ti,ab,kw.  

94. SGA.ti,ab,kw.  

95. ((PG-SGA or PGSGA or PG) adj SGA).ti,ab,kw.  

96. Subjective global assessment.ti,ab,kw.  

97. Patient Generated Subjective Global Assessment.ti,ab,kw.  

98. SNAQ.ti,ab,kw.  

99. ((simplified or short) adj nutrition* assessment questionnaire).ti,ab,kw.  

100. 3 Minute Nutrition* Screening.ti,ab,kw.  

101. 3-MinNS.ti,ab,kw.  

102. PNI.ti,ab,kw.  

103. prognostic nutrition* index.ti,ab,kw.  
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104. MNA.ti,ab,kw.  

105. mini nutrition* assessment.ti,ab,kw.  

106. MNA-SF.ti,ab,kw.  

107. or/67-106 [ set of nutritional/malnutrition screening tools ]  

108. 57 and 61 and 107 [ older people AND cancer AND specific malnutrition screening tools 
] 

 

109. 108 not 62 [ remove results of Search 1]  

110. 109 not 63 [ remove animal only studies ]  

111. 110 not 65 [ remove irrelevant study types - SEARCH 2 ] 
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Appendix 6: MEDLINE search strategy for PENS review 

Online Supplementary Material One – MEDLINE search strategy  
MEDLINE Search 
1. Nutrition Assessment/ 

 

2. ((malnutrition* or nutrition*) adj3 (screen* or risk*)).ti,ab.  

3. Mass Screening/  

4. (malnutrition* or nutrition*).ti,ab.  

5. Nutritional Status/  

6. *Malnutrition/di  

7. Stress, Psychological/  

8. overdiagnosis.ti,ab.  

9. Anxiety/  

10. false negative reactions/ or false positive reactions/ or (false adj (negative or positive)).ti,ab,kw.  

11. exp Pain/  

12. Unnecessary Procedures/  

13. Psychological Trauma/  

14. Patient Satisfaction/  

15. "Patient Acceptance of Health Care"/  

16. ((user* or people* or patient* or consumer* or adult* or subject* or caregiver* or care giver* or family or 
families or spouse* or relative* or carer*) adj4 (feeling* or emotion* or view* or experience* or perception* or 
perspective* or opinion* or accept* or satisfaction)).ti,ab,kw. 

 

17. ((harm* or adverse*) adj4 screen*).ti,ab.  

18. 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17  

19. 4 or 5  

20. 3 and 19  

21. 1 or 2 or 20  

22. 18 and 21  

23. 6 and 18  

24. 22 or 23  

25. limit 24 to ("all infant (birth to 23 months)" or "all child (0 to 18 years)" or "newborn infant (birth to 1 month)" 
or "infant (1 to 23 months)" or "preschool child (2 to 5 years)" or "child (6 to 12 years)" or "adolescent (13 to 18 
years)") 

 

26. limit 24 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 years)" or "young 
adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or "middle aged (45 plus years)" or "all aged 
(65 and over)" or "aged (80 and over)") 

 

27. 25 not 26  

28. 24 not 27  

29. BAPEN.ti,ab,kw.  

30. "British association for parenteral and enteral nutrition".ti,ab,kw.  

31. BNST.ti,ab,kw.  

32. "British Nutrition* Screening Tool".ti,ab,kw.  

33. CNST.ti,ab,kw.  

34. "Canadian Nutrition* Screening Tool".ti,ab,kw.  

35. CONUT.ti,ab,kw.  

36. "Controlling Nutrition* Status".ti,ab,kw.  

37. ESPEN diagnostic criteria for malnutrition.ti,ab,kw.  

38. (EDC and malnutrition).ti,ab,kw.  

39. GNRI.ti,ab,kw.  

40. Geriatric Nutrition* Risk Index.ti,ab,kw.  

41. INSYST.ti,ab,kw.  

42. Imperial Nutritional Screening System.ti,ab,kw.  

43. "Imperial Nutrition and Metabolism".ti,ab,kw.  
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44. MST.ti,ab,kw.  

45. Malnutrition screening tool.ti,ab,kw.  

46. MSTC.ti,ab,kw.  

47. Malnutrition Screening Tool for Cancer.ti,ab,kw.  

48. Malnutrition Universal Screening Tool.ti,ab,kw.  

49. (MUST and malnutrition).ti,ab,kw.  

50. Nutrition* risk index.ti,ab,kw.  

51. NRI.ti,ab,kw.  

52. ((NRS-2002 or NRS) adj "2002").ti,ab,kw.  

53. Nutrition* Risk Screening.ti,ab,kw.  

54. NUFFE.ti,ab,kw.  

55. Nutrition* form for the elderly.ti,ab,kw.  

56. SGA.ti,ab,kw.  

57. ((PG-SGA or PGSGA or PG) adj SGA).ti,ab,kw.  

58. Subjective global assessment.ti,ab,kw.  

59. Patient Generated Subjective Global Assessment.ti,ab,kw.  

60. SNAQ.ti,ab,kw.  

61. ((simplified or short) adj nutrition* assessment questionnaire).ti,ab,kw.  

62. 3 Minute Nutrition* Screening.ti,ab,kw.  

63. 3-MinNS.ti,ab,kw.  

64. PNI.ti,ab,kw.  

65. prognostic nutrition* index.ti,ab,kw.  

66. MNA.ti,ab,kw.  

67. mini nutrition* assessment.ti,ab,kw.  

68. MNA-SF.ti,ab,kw.  

69. or/29-68  

70. 4 and 69  

71. 18 and 70  

72. limit 71 to "all child (0 to 18 years)"  

73. limit 71 to "all adult (19 plus years)"  

74. 72 not 73  

75. 71 not 74  

76. 28 or 75  

77. (animals not humans).sh.  

78. 76 not 77  
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Appendix 7: Charted matrix to allow comparison between studies 

Online Supplementary Material Three  

Charted matrix to allow comparison between studies 

Theme Sub-theme Qualitative articles, quotes Quantitative 
articles, 
results 

Theme 1: 
Experience of 
screening 

-- “That doesn’t worry me on iota” (F7) 
(422) 
“Well it’s quite simple. When you get 
to my age, you want things simple 
don’t you?” (M1) (422)  
“Yes, it was very good that the topic 
[nutrition] was addressed” (TN09) 
(420) 
Participants were not clear on what 
was examined “Yes, what did she 
do?” (TN 09) (420) 
Did not feel the assessment was 
unpleasant or disturbing (420) 
 
“Oh my God, I want to avoid this! 
[refers to question about weight 
loss]. The hardest thing is when you 
lose weight when you actually don’t 
want to” (P13, Woman) (555) 
 
When the form asked about 
functional decline and weight loss, it 
was difficult for some participants to 
answer honesty “I wish I could have 
selected “able to do little activity and 
spend most of the day in bed or 
chair”. But to be honest, I have been 
lying in bed”. (Participant 16, man).  
 

99% of 
participants 
were happy to 
answer 
questions 
regarding their 
nutrition (415)  
 
100% 
participants 
were happy to 
answer 
questions 
about their 
nutrition (416) 
 
Participants 
found the 
screening 
process 
acceptable 
(417) 
 
Questions 
were easy to 
understand 
(MST tool) 
(417) 
 
Screening may 
be confusing, 
or 
unnecessary 
(417) 
 
Participants 
were 
comfortable 
with screening 
process (418) 

Theme 2: 
Understanding 
of 
malnutrition 

Misunderstanding 
of malnutrition 
(not understood 
therefore 

“Yes, I noticed it [weight loss], I’m 
better off, I’m was a bit too snug” 
(TN 01) (420) 
“I have lost a lot of weight, seven 
kilos, it was the end of my strength. 

Requests for 
explanation of 
final score 
(meaning of 
low, medium 
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following ‘healthy 
eating’ advice) 
(disbelief of 
results as 
following heathy 
eating advice) 

It [weight loss] was bad and 
depressing” (TN 07) (420) 
Information gathered from 
magazines and family members: 
encouraged ‘healthier’ diets (420) 
“Then I drank actimel instead of 
water” (TN 08) (420) 
“Well I couldn’t understand that. 
When I eat properly – I feel I eat 
properly – I couldn’t understand 
why… then it showed that I was 
malnourished” (F5) (422) 
“I was initially kind of shocked that I 
scored… you know, I thought it 
would be higher” (421) 
“I sort of forgot it… I was a little bit 
upset when I got it” (421)  
“So in what way do you feel I… I’m 
not doing the right things?” (421) 
“Yeh well I eat loads of vegetables 
and so I found it ah… I am doing 
things right” (421) 
“Now I eat fruit instead of chocolate” 
(TN 01) (420) 
“I know what a good diet is” (419) 
“I’m 280 pounds. How can I be 
malnourished?” (419) 
Despite screening tool diagnosing 
risk of malnutrition, all rated 
nutritional health as ‘fair’ or ‘good’ 
(419) 
Trying to eat a healthy diet; 
maintaining a garden to eat fresh 
fruit and vegetables (419) 

and high 
scores) were 
made (415) 

Risk perception: 
lack of 
understanding of 
risks and causes 
of malnutrition 
and nutrition 
leading to low 
risk perception, 
resulting in low 
prioritisation of 
results 
 

“I feel I am not at risk, but I might be 
wrong” (421) 
“I’m 280 pounds. How can I be 
malnourished?” (419) 
“I felt that little applied to me 
probably because I had not properly 
completed the questionnaire” (421) 
“Well, it doesn’t really bother me” 
(421) 
“I don’t need it.  No, we look after 
ourselves as far as cooking and 
eating is concerned. I think common 
sense has got a lot to do with it” (F6) 
(422) 
Cause of weight loss was not cancer, 
was due to dietary perceived positive 
dietary changes “I haven’t lost 
weight because of the therapy, but 
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just because I eat less when I am 
alone” (TN 02) (420) 
“Now I eat fruit instead of chocolate” 
(TN 01) (420) 
“I no longer eat salmon or shrimp or 
seafood as they can have an effect 
on the cancer” (TN 08) (420) 
 “I drank actimel instead of water” 
(TN 08) (420) 
“I will never buy a frozen dinner. 
There’s no way I’m going to touch 
that because of the chemicals” (421) 
“Well because of the issues I have 
with my son and his children, I didn’t 
really take an awful lot of notice of it 
I’m afraid. I’m sorry, I should have 
but I didn’t” (F4) (422) 

Understanding 
role of screening 
(low perception 
of risk, therefore 
advice is 
unwanted)  

“That was not relevant for me” 
(TN10) (420) 
“I think weight loss is related to 
everything, food and illness” (TN 06) 
(420) 
“The nurses, they have to ask, that’s 
what you have to do with all the 
patients, but that was not relevant 
for me now” (TN 10) (420) 
“Well they can’t do much. It’s me 
getting old, tired and worried and 
well, you know (F2) (422) 
“I didn’t follow it. No, I didn’t 
actually – she [practice nurse] told 
me what cereal to take in the 
morning but I tried it – one plateful 
but I couldn’t eat it” (F4) (422) 

Screening 
seen as 
unnecessary 
(417) 
 
Participants 
understood 
the need and 
importance of 
nutritional 
screening 
(418) 

Theme 3: 
Barriers to, 
and 
opportunities 
for change – 
many feel  

Rationalising 
current dietary 
intake 
Lack of readiness 
to change 
(lifetime habits) 
(barriers to 
change) 
Advice does not 
apply as they are 
following 
mainstream 
guidelines 

“That’s what you do with all the 
patients… but that was not relevant 
for me” (TN10) (420) 
“It’s not a continual practice or we 
don’t do it for any particular reason 
other than we’re in a hurry or you’ve 
had a late breakfast or we’ve been 
out for breakfast” (421) 
“That was not relevant for me” 
(TN10) (420) 
Patients felt comfortable continuing 
to do things their own way “We saw 
a dietitian about two or three times. 
As I said, the advice she gave us, 
well-meaning, but I didn’t consider it 
all that helpful (M6) (422) 
“I’ve never had soy milk in my life, so 
I wouldn’t know what it tastes like. 

 



353 
 

And if I don’t know, I wouldn’t buy 
it” (421) 
“You have to have fat on meat to 
cook it anyway. But see, there is my 
upbringing” (421) 
“I don’t feel I’m as much at risk as… 
as the community at large. And 
that’s what bothers me are the 
people out there. They’re far more at 
risk I feel” (421) 
“Sometimes when you’re working, 
you’re rushing all the time” (421) 
“The recommendations were good 
for the average person, but like I 
said, I believe that I eat and watch 
my diet quite well” (421)  
“I’m 280 pounds. How can I be 
malnourished?” (421) 
Participants saw screening results as 
an assessment of how well they were 
doing the right things (421) 
“Yes, the biggest problem is my 
appetite. You know, I just don’t feel 
like eating” (421) 
“Well they can’t do much. It’s me 
getting old, tired and worried and 
well, you know (F2) (422) 
“I am cutting down a little on the 
amount of red meat we eat but I 
decided that by myself” (F6) (422) 

 Opportunities for 
learning  

“Yes, it was very good that the topic 
[nutrition] was addressed” (TN09) 
(420) 
“It may be beneficial to all old people 
I suppose to be quite honest and if 
things are required after that well 
it’d most probably be a good thing 
you know (M2) (422) 
“It’s quite informative, very good” 
(F5) (422) 
“It’s a matter of… something we 
should know about and do 
something about” (421) 
 “I count on the medical profession 
to let me know if they see that there 
is something wrong. If my weight 
drops or whatever, then I hope they 
will ring bells and say “Hey!” (421) 
“That’s very important, to try new 
things. Things that maybe you didn’t 
grow up with or you just aren’t used 
to” (419) 
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Appendix 8: Trans-Humber Consumer Research Panel feedback form 
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Appendix 9: Data collection form  

Identification Number: Consent to interview:     Yes    /    No  

Age: (yrs) 

Diagnosis:  General:           Breast             Lung            Prostate            Colorectal            H&N            UGI 

Specific:                                                                                    TNM: 

Blood 

results 

 

Albumin: _____________ g/l,  Date: ___ / ___ / _____, Days since recorded: ________ 

Hb: __________________ g/l,  Date: ___ / ___ / _____, Days since recorded: ________ 

CRP: ________________ mg/l,   Date: ___ / ___ / _____, Days since recorded: _______ 

Lymphocyte count: ______ µ/l, Date: ___ / ___ / _____, Days since recorded: _______ 

PMH MI / Congestive heart failure / peripheral vascular disease / TIA or Stroke / Dementia / 

COPD /  Connective tissue disease e.g. rheumatoid arthritis / Peptic ulcer disease / Liver 

disease / Diabetes /  Hemiplegia / Moderate or Severe CKD / Solid tumour / Leukaemia 

/ Lymphoma / AIDS 

SHx 

 

NOK / partner       /       Family members (not partner)       /       Carer        /        Other 

Additional details: 

SHx Retired      /     Full time employed     /     Part time employed     /     Other  

SHx Non-smoker     /     Ex-smoker     /     Current smoker  

Rockwood Very fit     /     Well    /     Managing     /    Vulnerable    /     Mildly frail    /     Moderately 

frail    /     Severely frail    / Very severely frail     /     Terminally ill  

Height: (cm) 

 

 

BIA: 

Weight, kg: _________________ 

Body fat %: _________________ 

Total body water %: _________________ 

Muscle mass, kg: _________________ 

Bone mass, kg: _________________ 

Mid Arm Circumference: (cm) 

Hand-grip (kg) dominant hand 

1st test:  

 

2nd test: 

 

3rd test: 

Chair-stand test (reps, secs) (30 seconds, wrist 
crossed, reps) 

Timed-up-and-go test (secs) (seated, walk 3m, turn, 
walk, sit)  

Weight history (3, 6, 12 months) 

(kg, %)  

 

Visual assessment:  

Temples: Hollowing / slight depression / defined 

Clavicles: Protruding / slight protrusion / not visible 

Emaciated:     Yes    /   No  

Type of PO intake:    Normal (solids)   /     soft diet     /    liquids only     /    minimal     /   NBM 

Regularly uses:           ONS      /       EN      /       PN       /     NIL 

Eating approximately:    all    /   75%    /    50%   /    25%    /    < 25%    of  my normal meals 

Requirement for assistance with eating:          No        /              some                  /       complete                

Food preparation:    Self    /    NOK     /    Family member      /    Other: 

Food shopping:         Self    /    NOK     /    Family member      /    Other: 

Fluid intake per day: (non-alcohol) ________mls  or  no’ of cups/mugs per day: _________ 
 
GI problems: 
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Oral:     pain    /   dryness   /  difficulty swallowing                        Diarrhoea:   Yes   /   No 

Nausea or vomiting:    Yes   /   No                                                    Constipation:     Yes   /   No 

(SARC) How much difficulty do you have lifting or carrying 10lb?                  (4.5 bags of flour) 

 No difficulty    /      some difficulty    /     a lot or unable to do 

(SARC) How much difficulty do you have walking across a room, and do you need help to do this? 

 No difficulty        /        some difficulty       /        a lot of difficulty   (use of aids, or unable to do without 

help) 

(SARC) How much difficulty do you have transferring from a chair or bed, and do you need aids or 

help to do this? 

No difficulty        /        some difficulty       /        a lot of difficulty   (use of aids, or unable to do without 

help) 

(SARC) How much difficulty do you have climbing (a flight of) 10 steps? 

No difficulty    /      some difficulty    /     a lot or unable to do 

(SARC) How many times have you fallen in the last year? 

No falls in the past year     /     1 to 3 falls in the last year     /     four or more falls in the past year  

(CACH) Do you have to put more effort into climbing the stairs? 

Not at all           /          A little          /       Quite a bit       /       Very much 

(CACH) Have you felt tired after walking approximately 500m?  

Not at all           /          A little          /       Quite a bit       /       Very much 

(CACH) My appetite is…      Very  good       /       Good       /      Average      /        Poor      /    Very poor 

Question regarding how much you need to eat in order to feel full: 

(CACH)     When I eat I feel full…    hardly ever      /       after eating most of a meal      /     half a meal       

                               /        third of a meal          /      only a few mouthfuls  

Next questions; in the last WEEK 

(CACH) Do you need to stay in bed or a chair during the day?    

Not at all    /   A little   /   Quite a bit   /   Very much  

(CACH) Were you limited in doing your work or daily activities:   

 Not at all    /   A little   /   Quite a bit   /   Very much 

(CACH) Were you limited in perusing your hobbies or other leisure activities?   

 Not at all    /   A little   /   Quite a bit   /   Very much 

(CACH) Have you had pain?       

Not at all       /       A little      /      Quite a bit      /      Very much 

(CACH) Do you need to rest?      

Not at all     /        A little     /        Quite a bit      /     Very much 

(CACH) Have you felt weak?       

Not at all    /   A little   /   Quite a bit   /   Very much 

(CACH) Did pain interfere with your daily activities?     

Not at all    /   A little   /   Quite a bit   /   Very much 

(CACH) Have you had difficulty concentrating on things e.g. watching TV or reading?        

 Not at all    /   A little   /   Quite a bit   /   Very much 

(CACH) Has your physical condition or medical treatment interfered with your family life? 

Not at all    /   A little   /   Quite a bit   /   Very much 

(CACH) How do you rate your overall health during the past week? 

Excellent    /     Fine     /     Poor     /      Very poor  

(CACH) How do you rate your quality of life over the past week? 

Excellent    /     Fine     /     Poor     /      Very poor 
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Appendix 10: Original plan for quantitative data analysis  

Regression analysis 

Regression analysis enables the exploration of the relationships between outcomes of interest 

(‘dependent variables’) and predictors of interest (‘independent variables’).  For this study, the 

primary dependent variables were the presence (or absence) of the three conditions of 

interest (malnutrition, sarcopenia, and cachexia). Secondary outcomes were the patient 

outcome measures, including survival. The independent variables are the markers of the three 

conditions, answers to the screening questions (e.g., body weight loss, biomarkers, as outlined 

in appendix 1.0), and available demographic data. For continuous dependant variables (e.g., 

length of hospital stay), linear regression will be used. Where the dependant variables are 

binary (e.g., diagnosis of sarcopenia) or categorical (e.g., category/severity of cachexia), logistic 

regression models will be employed. Univariate regression models to investigate the 

relationship between each independent variable and each dependent variable will be used. 

The results from these analyses (i.e., effect sizes and tests of statistical significance), along with 

the results of a systematic review investigating the relationship between markers of 

malnutrition and patient outcomes, other relevant literature, and the results of the qualitative 

interviews, will be used to select independent variables for inclusion in multivariate analyses. 

On univariate analysis, a p-value of <0.20 will mark inclusion of a variable for multivariate 

analysis.  Multivariate models allow for confounding effects to be controlled for.  A stepwise 

approach, with inclusion criteria being p<0.05 on multivariate analysis, or variables which have 

been identified as relevant during literature review, or participant interviews and have 

sufficient justification for inclusion will be used to develop the final screening tool. 

Survival analysis 

Kaplan-Meier curves, used to manage time-to-event data (1), are planned to examine the 

relationship between the presence or absence of a diagnosis of malnutrition, sarcopenia or 

cachexia and participant survival outcomes. Depending on data quantity, additional curves, for 

independent markers, such as body mass index (BMI) or percentage weight loss, could be 

dichotomised to examine their relationship with patient outcomes.  

Diagnostic test evaluation  

As many of the markers of the conditions being investigated, markers for malnutrition in 

particular, have either disputed or arbitrary thresholds. Receiver Operating Characteristic 

(ROC) curves could be used to select optimal thresholds for markers based upon their 

sensitivity and specificity. ROC curve analysis could be used, for markers such as percentage 

weight loss, BMI, hand-grip strength, to determine appropriate thresholds for predicting 

outcomes.  
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Appendix 11: Clinician and patient participant interview sampling methods for 

screening tool refinement 

The sample size for both recruitment of clinician and patient participants, was empirical. 

Estimated sample sizes of five to eight clinician participants, and eight to 15 patient 

participants were estimated based upon expected recruitment rates of clinicians (a rate 

limiting step). The aim of this sample size would have been to gain sufficient feedback 

regarding the acceptability and utility of the tool in clinical practice, to allow development of 

the tool, and initial testing of clinical feasibility. Purposive sampling, to select respondents 

most likely to provide valuable feedback, was planned. 

Planned purposive sampling frame for screening tool refinement  

Eligibility criteria planned for Stage Three interview sampling: 

Patient participants 

▪ Age (70 – 79, and >80) 

▪ Medical diagnosis 

 H&N, UGI Breast, Prostate Lung, Colorectal  

70 – 79 years 
 

   

>80 years 
 

   

 

Clinician participants 

▪ Location of work 

▪ Role  

 Dietitian Registered nurse Auxiliary nurse   

Inpatients 
 

   

Outpatients  
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Appendix 12: Interview topic guide  

Exploring patient views, experiences and understanding of assessments for malnutrition, 

sarcopenia and cachexia (MSC)         

 

 

 

 

 

 

 

Introduction 

Aim: To introduce the research and set the context for the proceeding discussion. 

▪ Introduce self and Hull York Medical School 

▪ Introduce the study: who it is for and what it is about 

▪ Talk through key points:  

o Purpose and length of interview  

o Any expenses refunded for travel 

o Voluntary nature of participation and right to withdraw 

o Recording of interview  

▪ Confidentiality and how findings will be reported  

▪ Any questions  

Background and experience of cancer journey 

Aim: To explore the experiences of cancer journey 

“I have read your medical notes and know about your diagnosis and treatment so far, but I 

wonder if you could tell me about your experience in own words?” 

▪ Elicit interactions with healthcare staff  

o Outpatient specialist, inpatient teams, clinical nurse specialists, allied 

healthcare professionals  

Experiences of assessment for MSC  

Aim: To explore the experiences of patient’s regarding assessment for MSC 

▪ For BOTH nutrition AND activity levels or function  

o “During your treatment / since your diagnosis, has anyone asked you about 

nutrition / activity or function” 

o If yes; 

▪ What were you asked? 

Aims and objectives 

The central aim of this interview is to explore patient’s views, experiences and understanding 

regarding assessments for malnutrition, sarcopenia and cachexia (MSC) following a cancer 

diagnosis  

Main objectives to explore:  

▪ The experiences of patient’s regarding assessments for MSC 

▪ The views of patient’s concerning assessments for MSC 

▪ Patient’s understanding of assessments for MSC  
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▪ Who asked you this? 

▪ How were you asked? 

▪ Why do you think you were asked? 

o If no; progress to next question 

Views of assessment for MSC 

Aim: To explore the views of patient’s concerning assessment for MSC 

▪ When asked about MSC:  

o How did you feel about being asked? 

o What was good? 

o What was bad? 

o What could be changed (if anything)?  

▪ Prompts: company, timing of assessment, who to conduct assessment, 

sense checking of questions 

Patient’s understanding regarding MSC  

Aim: To explore patient’s understanding of assessments for MSC 

▪ “Has anyone mentioned to you…” 

o Malnutrition (problems with your eating)? 

o Sarcopenia (problems with muscle wasting or weakness)? 

o Cachexia (weight loss caused by cancer)? 

▪ “What do you understand by these terms?” 

 “Do you think problems with MSC affect your health?” 

o Physical 

o Mental  

o Social  

Is there anything else you would like to mention? 

Conclusion  

▪ Thank participant for time  

▪ Remind about confidentiality and anonymity   

▪ Provide refund of travel expenses 
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Appendix 13: Planned purposive sampling frames 

Eligibility criteria planned for use with purposive sampling  

▪ Age (70- 80, >80) 

▪ Diagnosis of malnutrition, sarcopenia, or cachexia: presence and absence  

▪ Diagnosis of cancer; grouped by expected prevalence of malnutrition and/or cachexia, 

groups: H&N & UGI, Breast & Prostate, Lung & Colorectal 

▪ Presence / absence of a carer  

 Presence 

malnutrition 

Absence 

malnutrition 

Presence 

sarcopenia 

Absence 

sarcopenia 

Presence 

cachexia 

Absence 

cachexia 

H&N, UGI 

 

      

Breast, 

Prostate 

      

Lung, 

Colorectal 

      

 

 Carer Self-care 

70 – 79 
years 

  

>80 
years 
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Appendix 14: HYMS ethics approval 
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Appendix 15: University of Hull sponsorship 
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Appendix 16: Research ethics committee approval  
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Appendix 17: HUTH R&D capability and capacity confirmation  
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Appendix 18: Patient Information Sheet  

Developing a single screening tool to detect eating and muscle problems and weight 

loss in older adults with cancer 

Invitation to take part in a research study 

We invite you to take part in a research study.  This sheet is to help you to decide if 

you would like to take part. It explains why the research is being done, what you will 

be asked to do, and why we are inviting you to take part. Please take your time to read 

the following information; you might want to discuss it with your friends or family. 

Alternatively the research team can explain anything that is not clear to you. The study 

is organised and run by the Yorkshire Cancer Research TRANSFORM Group at the 

University of Hull. This research is part of a PhD qualification for researcher Alex 

Bullock.  

What is the study about? 

We want to find a way to check older people with cancer for eating problems, weak 

muscles or cancer-related weight loss that is acceptable for patients and the clinical 

team. We know that problems with their eating, weight or muscle health may affect 

quality of life and use of cancer treatments. During this study we will produce a short 

test tool to find out which, if any, of these problems patients have. We will also find 

out if people and their clinicians find this tool useful, practical or acceptable.  

What will happen to me if I take part? 

If you agree to take part, you will be asked to sign a consent form. A member of the 

research team will arrange a convenient time for you to complete the study measures. 

This could be before or after your clinic appointment at the Queens Oncology Centre, 

or at another convenient time. If you are an inpatient this can be at a time that suits 

you on your ward.  The researcher will ask some questions about your medical 

condition, eating habits, your weight, and active you are. You will also be asked to do a 

short walking test, a sit to stand test, and have physical measures of your muscle 

strength taken.  

You can also take part in an interview at a time and place of your preference; at your 

home, the Queens Oncology Centre or the University of Hull. The interview will take 

between 30 minutes and an hour and be audio recorded by the researcher so that 

your views are documented accurately. You can still take part in the other study 

measures if you do not want to be interviewed. In the unlikely event that you tell us 

something that gives us cause for concern, this will only be disclosed with your 

permission, or except as required by law. Not every participant willing to be 

interviewed will be needed for this part of the study.  

A large-print version of this sheet is available on request 
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Do I have to take part? 

No, it is up to you to decide. You do not have to give a reason if you decide not to take 

part in the study and this will not affect your clinical care in any way. If you decide to 

take part, but change your mind you are free to withdraw at any time without giving a 

reason.  

What are the positives of taking part?  

Although it is unlikely that there will be a direct benefit to you in the short term, your 

taking part could directly benefit other people with cancer in the future. 

Are there any negatives to be considered if I decide to participate? 

We do not expect you to experience any disadvantages from taking part in this study, 

other than taking your time. However, it is possible you may find some of the 

questions may make you think about sensitive issues relating to your cancer. If you 

have any concerns, you will be able to speak about them with the researcher or the 

team treating you. Also, you may find that some of the study measures are too 

strenuous for you. If this is the case, you will be asked not to do them. The researcher 

can provide you with the contact details of the support services and health 

professionals available to you. 

Will taking part in this study cost me anything, and will I be paid? 

Taking part in this study will not cost you anything. We will be able to pay your travel 

expenses, at a cost of 28p per mile for car journeys plus parking costs, or the cost of 

public transport, if you wish to take part in the study outside of a usual clinic 

appointment time.   

Will my involvement be confidential? 

The University of Hull is the Sponsor for this study. We will use information from you 

and your medical records to carry out this study. We will act as the data controller, 

that is, we are responsible for looking after your information and using it properly. The 

University of Hull will keep identifiable information about you for up to 6 months after 

the study has finished. One of the tests (for cancer-related weight loss) is a computer 

based test held on a secure site in Barcelona University in Spain. Pseudonymous data 

(your personal details will be removed, and replaced with a code so you can only be 

identified by members of the research team) will be entered and the test results 

calculated by the computer. No other data will leave the UK. Your right to access, 

change or move your information are limited, as we need to manage your information 

in specific ways in order for the research to be reliable and accurate. If you withdraw 

from the study, we will keep the information about you that we have already obtained. 

To safeguard your rights, we will use the minimum personally-identifiable information 

possible. You can find out more about how we use your information by contacting Mr 

Luke Thompson, Information Compliance Officer, University of Hull, 

mailto:l.thompson3@hull.ac.uk
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l.thompson3@hull.ac.uk or you can read the University of Hull Research Participant 

Privacy Notice supplement.  

We will use your name and contact details for the purpose of contacting you for study 

visits or inform you of the study results. Only authorised researchers at the University 

of Hull will have access to information that identifies you. The people who analyse the 

information will not be able to identify you and will not be able to find out your name 

or contact details. 

Individuals from the University of Hull and regulatory organisations may look at your 

medical and research records to check accuracy of the research study. Hull University 

Teaching Hospital NHS Trust oversees the quality of research conducted within the 

Trust and may use your name and contact details to contact you about the research 

study, and make sure that relevant information about the study is recorded for your 

care.  

Anonymous information collected for the study may be provided to authorised 

researchers and used in other research studies in this or other organisations such as 

universities, NHS organisations or companies involved in health and care research in 

this country or abroad. For example, anonymous information collected for the cancer 

weight loss test may be used by the researchers in Spain who run the computer test 

calculation in other studies. Your information will only be used by organisations and 

researchers to conduct research in accordance with the UK Policy Framework for 

Health and Social Care Research. The information will not identify you and will not be 

combined with other information in a way that could identify you. The information will 

only be used for the purpose of healthcare research, and cannot be used to contact 

you or to affect your care. Please indicate on the consent form if you are happy for this 

to occur.  

How do I make a complaint? 

If you have any concerns about the way the study was carried out, or any other aspects 

of your care, and feel unable to raise this directly with the research team, you may 

contact: Danielle Smith, Research Governance and Policy Manager, University of Hull. 

Tel: 01482 466962 or d.g.Smith@hull.ac.uk. You may also contact the Hull University 

Teaching Hospitals Patients Advice and Liaison Service (PALS). Tel: 01482 623065 or 

pals.mailbox@hey.nhs.uk 

What will happen to the results of the research study? 

The results of this study will help us develop a simple way to check patients aged over 

70 with cancer for poor diet, cancer-related muscle loss and age-related muscle loss, 

and will also help us learn how people feel about being checked for these problems. 

We will also present the results in medical journals and at conferences and public 

engagement events. If you would like to receive a summary of the study’s findings, 

please tick the box on the consent form.  

mailto:l.thompson3@hull.ac.uk
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Approvals  

The study has been reviewed and approved by the Hull York Medical School Research 

Ethics Committee, the NHS Ethics Research Committee and Health Research Authority. 

The University of Hull has appropriate insurance and indemnity schemes in place.   

Who can I contact for further information? 

If you have any further questions about this research study, please do not hesitate to 

contact the Study Investigator:   Alex Bullock, Tel: 01482 462217

 alex.bullock@hyms.ac.uk 

Thank you for taking the time to read this information sheet. 
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Appendix 19: Consent form  

Patient Participant Informed Consent Form for ‘Step One’ 

Developing a single screening tool to detect eating and muscle problems 

and weight loss in older adults with cancer 

Name of lead researcher: Alex Bullock                                  Please 

initial the boxes 

1. I confirm that I have understood the information sheet dated 03.07.2019 

(version 1.3) for the above study. I have had the opportunity to consider the 

information, ask questions and have had these answered satisfactorily.  

 

2. I understand that my participation in the study is voluntary and that I am free 

to withdraw at any time without giving any reason, without my medical care or 

legal rights being affected. 

 

3. I understand that study data will be collected by the researcher. 

 

4. I agree that anonymised and pseudonymised data can be used by authorised  

researchers working on similar studies: (please circle)  Yes   No 

 

5. I agree that relevant sections of my medical notes and data collected during 

this study may be looked at by responsible individuals from the research team, 

from regulatory authorities or from the NHS Trust, where it is relevant to my 

taking part in this research. I give permission for these individuals to have 

access to my data. 

 

6. I agree that my lead clinician can be contacted to inform them of my 

involvement in the study, and if any results of the study give cause for concern. 

 

7. I agree to take part in the interview for the above study.  

 

8. I agree that anonymous quotations from my interview can be used in 

presentations or publications arising from this project.  

 

9. I agree to take part in the above study. 

I would like a copy of the summary results of the study     Yes  No 

Patient Signature…………………………….….…. Print Name…….………..….……………………. 

Date:……………….. 

Investigator Signature………………………..…. Print Name…….………..….……………………. 

Date:………………… 

Witness Signature…………………………………. Print Name…….………..…….…………………. 

Date:………………… 
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Appendix 20: IRAS amendment tool  
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Appendix 21: HUTH R&D confirmation of restart capacity and capability – 

October 2020  

  

 

 

 

 



374 
 

Appendix 22: HUTH correspondance study pause   

 

  



375 
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Appendix 23: HUTH R&D confirmation of restart capacity and capability – April 

2021 
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Appendix 24: Survival data  

 Participant no’ Survival 
at 90 
days 

Survival 
at 180 
days 

Survival 
at 365 
days 

Days survival 
post 
screening 

G
ro

u
p

 1
 

1 N N N 34 

2 Y Y Y >365 

3 Y Y Y >365 

4 N N N 37 

5 Y Y Y >365 

6 Y Y Y >365 

7 N N N 29 

8 Y Y N 189 

9 Y Y Y >365 

10 Y Y N 242 

11 Y N N 151 

12 Y Y Y >365 

13 Y N N 87 

14 Y Y N 287 

15 Y Y Y >365 

16 Y Y Y >365 

17 Y Y Y >365 

18 Y Y Y >365 

19 Y N N 73 

20 Y N N 66 

21 Y Y Y >365 

22 Y N N 68 

23 N N N 25 

24 N N N 38 

25 Y Y Y >365 

26 Y Y Y >365 

27 Y Y N 327 

28 Y Y N 216 

29 Y Y Y >365 

30 Y Y Y >365 

G
ro

u
p

 2
 

31 Y N N 165 

32 N N N 71 

33 Y Y Y >365 

34 N N N 21 

35 N N N 40 

36 Y Y N 235 

G
ro

u
p

 3
 37 N N N 48 

38 Y Y * * 

39 Y N N 131 

 

Key: Y – Yes, survival at set time point, N – No, deceased at set time point 

*only 6-month follow up data available  

By Alex Bullock, age 30 


