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KEY POINTS

e Inthe oldest old (>85 years) little is known about the prevalence, or impact of long-term
breathlessness.

e We found breathlessness limiting exertion is common in the oldest old but appears to
become less prevalent over time due to death or deterioration of participants with
cardio-respiratory iliness. We also found it was associated with poorer self-rated health,
depression, more primary care contacts and number of nights in hospital.

e Holistic breathlessness interventions are effective regarding symptoms, quality of life
and health service utilisation but clinical trials include few oldest old. These
interventions should be considered for the oldest old, but further research conducted to
evaluate whether and how interventions should be tailored for this group.
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ABSTRACT

Introduction

Long-term breathlessness is more common with age. However, in the oldest old (>85 years)
little is known about the prevalence, or impact of breathlessness. We estimated
breathlessness limiting exertion prevalence and explored i) associated characteristics; and ii)
whether breathlessness limiting exertion explains clinical and social/functional outcomes.

Methods

Health and socio-demographic characteristics were extracted from the Newcastle 85+ Study
cohort. Phase 1 (baseline) and follow-up data (18 months, Phase 2; 36 months, Phase 3; 60
months, Phase 4 after baseline) were examined using descriptive statistics and cross-
sectional regression models.

Results

817 participants provided baseline breathlessness data (38.2% men; mean 84.5 years; SD
0.4). The proportions with any limitation of exertion, or severe limitation by breathlessness
were 23% (95%Cls 20 to 25) and 9% (95%Cls 7% to 11%) at baseline; 20% (16% to 25%) and
5% (3% to 8%) at Phase 4. Having more co-morbidities (Odds Ratio (OR) 1.34, 1.18 to 1.54;
p<0.001), or self-reported respiratory (OR 1.88, 1.25 to 2.82; p=0.003) or cardiovascular
disease (OR 2.38, 1.58 to 3.58; p<0.001) were associated with breathlessness limiting
exertion. Breathlessness severely limiting exertion was associated with poorer self-rated
health (OR 0.50, 029 to 0.86; p=0.012), depression (beta-coefficient 0.11, p=0.001),
increased primary care contacts (beta-co-efficient 0.13, p=0.001) and number of nights in
hospital (OR 1.81; 1.02 to 3.20; p=0.042)

Conclusions

Breathlessness limiting exertion appears to become less prevalent over time due to death or
withdrawal of participants with cardio-respiratory illness. Breathlessness severely limiting
exertion had a wide range of service utilisation and wellbeing impacts.



INTRODUCTION

Chronic persistent breathlessness[1]is associated with reduced quality of life,[2,3] social[4]
and workplace activity,[5] increased health service utilisation,[6] and a poorer prognosis,[7]
including reduced 2- and 10-year survival in those over 70.[8] For older adults, multi-
morbidity is the norm;[9] chronic breathlessness may be an added burden to living with
multiple long-term conditions with effects on mobility, activities of daily living, social
connectedness, and independence in their own homes.

Long-term breathlessness is frequently neglected despite available interventions.[10]
Published prevalence estimates in the general population vary between 9% and 59%,
depending on the definition used and population studied; the symptom is more prevalent in
older people and in women.[7,11-14] Prevalent conditions such as lung disease, heart
failure and cancer[15] become more common with age and cause chronic and acute-on-
chronic[16] breathlessness.

Although the prevalence of chronic breathlessness increases with age, amongst older adults
we reported a negative association with the oldest old having a lower prevalence than the
youngest old.[17] The Newcastle 85+ Study,[9,18] which aimed to explore the health and
service use of a cohort of the oldest old, allows exploration of its impact in this often-
neglected group.

We investigated the extent to which, i) medical condition(s) and other characteristics
explain the presence of breathlessness limiting exertion; and ii) breathlessness limiting
exertion explains clinical, social and functional outcomes including healthcare utilisation.

METHODS

THE NEWCASTLE 85+ STUDY COHORT

In this secondary data analysis, data relating to breathlessness and health and socio-
demographic characteristics were extracted from the population-based Newcastle 85+
Study cohort, the methods of which have been reported elsewhere.[9,18] Eligible
participants were consenting very old adults born in 1921, aged 85 in 2006, living in
Northeast England registered with participating general practices in Newcastle or North
Tyneside and providing written informed consent.[18] For the first multi-dimensional health
assessment, data were collected between June 2006 and October 2007. The subsequent
phases of the data collection took place 18 months (Phase 2), 36 months (Phase 3) and 60
months (Phase 4) after baseline (Phase 1). More details about retention from Phase 1 to
Phase 4 are presented in the flowchart (Figure 1).



Phase 1 (Baseline)
Participated & answered the BL
qguestion(s): N=817

Attrition: 186/817 (23%)
Death: 54
Declined / Lost: 132

Phase 2 (18 months later)*
Participated: N =631
Answered the BL question(s): n =403

Attrition: 146/631 (23%)
Death: 95
Declined / Lost: 51

Phase 3 (36 months later)
Participated: N = 485
Answered the BL question(s): 483

Attrition: 141/485 (29%)
Death: 114
Declined / Lost: 27

Phase 4 (60 months later)
Participated: N=344
Answered the BL questions(s): 344

Notes. BL = breathlessness. * In Phase 2, the questions on breathlessness were only
administered to participants who were randomised into the cardiac sub-study.

Figure 1. Retention from Phase 1 to Phase 4. Only the participants who answered at least
one of the breathlessness questions at baseline are included in this flowchart.



The Newcastle 85+ Study was approved by the Newcastle and North Tyneside Local
Research Committee One (Ref: 06/Q0905/2).

HYPOTHESES
In people aged 85 and over:

1. Breathlessness limiting exertion becomes less prevalent as the oldest old grow older.
Variables such as higher age, higher physical activity levels and more social participation
are inversely related to breathlessness limiting exertion. Other variables, such as
number and type (e.g., heart and lung diseases) of medical conditions, smoking/ex
smoking and inflammation are positively related to breathlessness limiting exertion.

3. Chronic breathlessness is associated with poorer clinical, social and functional outcomes.

DATASET FOR ANALYSIS

Phases 1, 2, 3 and 4 were included in the descriptive analysis of ongoing participation by
disease (Fig 1). Phases 1, 3 and 4 were included in the analysis of prevalence of
breathlessness at each. Phase 2 data were not included because questions on self-reported
breathlessness were administered to less than 50% of participants who provided baseline
breathlessness data.

Phase 1 and Phase 3 formed the dataset for the multivariable analyses. Data from Phase 4
were not included due to insufficient sample size.

Phase 3 cross-sectional analyses were not feasible in some models, due to a lower sample
size due to death (n=227; 27.8%) or withdrawal (n=105; 12.9%) compared to those who
provided breathlessness data at Phase 1.

ANALYSIS

Outcome variables: Hypotheses 1 and 2

Binary breathlessness variables:

We derived two binary variables relating to two levels of breathlessness over the past four
weeks; any breathlessness limiting exertion, and breathlessness severely limiting exertion
(“any breathlessness” and “severe breathlessness”, see Box 1).

To address hypothesis 1, the prevalence of the two levels was estimated for Phases 1, 3 and
4 and presented within 95% confidence intervals. Using data regarding deaths and
withdrawals, the proportions of those with and without severe breathlessness and those
with and without cardiovascular, lung disease or cancer still participating in Phases 2, 3 and
4 were calculated.



Box 1. Survey questions for limiting chronic breathlessness and categorisations in our
study with study hypotheses

Survey questions relating to breathlessness outcome variable:

1. So in the last 4 weeks, has shortness of breath limited your ability to move around your
home (on one level)? [Possible answers: Yes / No / Limited for reason(s) unrelated to
shortness of breath]

2. (if so) How much has shortness of breath limited your ability to move around your
home (on one level)? [Possible answers: A bit / A lot / Completely unable to move around
the home due to shortness of breath]

3. In the last 4 weeks, has shortness of breath limited your ability to walk outdoors on the
level, at your own pace? [Possible answers: Yes / No / Limited for reason(s) unrelated to
shortness of breath]

4. (if so) How much has shortness of breath limited your ability to walk outdoors, on the
level, at your own pace? [Possible answers: A bit / A lot / Completely unable to walk
outdoors, on the level, at own pace due to shortness of breath]

Categorisations in our study:

Binary variable (hypotheses 1 and 2)

1. Any breathlessness limiting exertion (“any breathlessness”): (Yes to 1 AND/OR Yes to
3) = breathless; rest = not breathless

2. Breathlessness severely limiting exertion (“severe breathlessness”): ([Yes to 1 AND (“A
lot” or “Completely unable...”) to 2] AND/OR [Yes to 3 AND (“A lot” or “Completely
unable...”) to 4]) = breathless; rest = not breathless

Outcome variables: Hypothesis 3

Self-rated health:

Self-rated health is an overall assessment of physical and psychosocial health and a good
indicator of health status and subsequent morbidity and mortality.[19.20]

Depression:

Depression was measured using the Geriatric Depression Scale (GDS) total score.[21]
Depression is prevalent in older adults and associated with limiting breathlessness in those
over 70.[20] Values less than 5 indicate no depression, whilst values over 10 almost always
indicate depression.

Health service utilisation:
Health service utilisation was measured by number of primary care team attendances, and
the number of nights spent in hospital over the previous 12 months. Chronic breathlessness



in the general adult population is associated with increased attendance in primary and
secondary care.[6]

Explanatory variables: hypothesis 2 and 3

Bivariate analyses were conducted to explore the relationship between explanatory and
outcome variables for the relevant hypotheses. The candidate variables primarily
encompassed sociodemographic, health status and health service utilisation (for detail see
Appendices Tables 1, 3 and 4). Of particular note, the Timed Up and Go (TUG) test [22] was
included as, although no direct association has been published between the TUG and
breathlessness in older adults, population studies show reduced mobility in those with
severe breathlessness.[3] In addition, an association between chronic breathlessness and
changes in the hypothalamic-pituitary-adrenal axis has been observed,[23,24] therefore the
biomarkers cortisol and HS CRP were included.

For hypothesis 2, the breathlessness variable was included as a binary outcome variable (see
Box 1). For hypothesis 3, the breathlessness variable was included as a three-category
explanatory variable: 1. Breathlessness severely limiting exertion (see above, “severe
breathlessness”); 2. Breathlessness limiting exertion, but not severely (see above, “mild-
moderate breathlessness”); 3. Those who answered “no” or had diminished mobility due to
reasons unrelated to breathlessness, were classified as not having limiting breathlessness
(“no breathlessness”).

Statistical methods

As many variables passed a threshold signifying a statistically significant relationship of
p<0.2, the number was reduced to avoid overfitting given the small sample size in Phase 3.
Candidate variables were prioritised according to plausible explanations supported by the
literature. Sex and age were included into each model, despite lack of association with
breathlessness in the bivariate analyses.

Apart from descriptive statistics, the analyses concerning Hypotheses 2 and 3 were
performed using multiple regression models. Concerning Hypothesis 2, logistic regression
was used due to the binary nature of the outcome variables. Concerning Hypotheses 3,
ordinal and linear regression models were applied due to the categorical and continuous
nature of the outcome variables.

RESULTS



Breathlessness data were provided by 817 participants at baseline (38.2% men; average age
84.5 years; SD 0.4 years). Most (78% in both Phases) self-reported good to excellent health.
Phase 1 mean (3.6, SD 2.6) and median (3, IQR 2 to 5) values for the GDS were below the
threshold for possible depression. The average number of self-reported illnesses was
greater than 1 (Phase 1: mean 1.7, SD 1.4; Phase 3: mean 2.1, SD 1.5). Timed-Up-and-Go
(TUG) times indicated a population with limited mobility, at risk of falls and frailty (Phase 1:
mean 19s, SD 15s, median 14s, IQR 11s to 20s; Phase 3: mean 22s, SD 18.8s, median 17s,
IQR 12s to 24s). Consistent with TUG times, self-reported physical activity indicated that
although most reported mildly energetic physical activity at least once a week (74%), this
dropped to 35% for moderate and 5% for very energetic physical activity. Most (83%) were
not current drivers at Phase 1, rising to 88% by Phase 3.

Participants had contacted primary care on average 10 times in the previous year (Phase 1),
increasing to 11.4 times in the previous year in Phase 3. Mean cortisol levels were higher
than mean values in middle- and advanced age community-dwelling adults,[25] although
within the range. Mean High Specificity C-Reactive Protein (Hs-CRP) levels were moderately
raised consistent with systemic inflammation.[26]

For detailed descriptive statistics of all included variables see Appendices Tables 2-4.

HYPOTHESIS 1. PREVALENCE

The proportion of participants with any breathlessness at baseline was 23% (95% confidence
intervals 20 to 25). At Phase 4, it was 20% (16 to 25) (Appendices Table 2). The numerical
decrease was more marked for those with severe breathlessness (9%; 95% Cls 7% to 11% at
baseline: 5%; 3% to 8% at Phase 4) (Appendices Table 1).

Of ongoing participants, the proportion with cancer, cardio-respiratory disease or severe
breathlessness numerically decreased over time, e.g., of those with a history of cancer at
baseline, 42% participated in Phase 4 compared with 52% of those without a history of
cancer. This pattern was most marked for severe breathlessness (29.5% with the condition
vs. 52.2% without it in Phase 4) (Figure 2).
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Figure 2. Survival percentages by phase, disease status and severe breathlessness (n=810 to 817 at
baseline). Participants who withdrew their consent at any stage count as missing from that point
on.

HYPOTHESIS 2. VARIABLES ASSOCIATED WITH BREATHLESSNESS LIMITING EXERTION

In the multivariable analysis, (Table 1) having more illnesses (OR 1.34, 95% Cls 1.18 to 1.54;
p<0.001), self-reported respiratory (1.88, 1.25 to 2.82; p=0.003) or cardiovascular disease
(2.38, 1.58 to 3.58; p<0.001) were significantly associated with any breathlessness.
Associated variables of severe breathlessness only were the same but with higher likelihood
(more illnesses: 1.51, 95% Cls 1.26 to 1.82; p=0.001; respiratory: 3.07, 1.73 to 5.45; p<0.001;
cardiovascular: 2.74, 1.39 to 5.40; p=0.004), and cortisol levels (0.998; 0.996 to 0.995;
p=0.015). In Phase 3, the strongest association was seen for respiratory disease. For all
models, the percentage of variation explained was at most 24%, indicating other factors at

play.



Table 1. Associations with breathlessness limiting and severely limiting exertion: logistic
regression models?

Model 1: Phase 1 (n=712)
Outcome: Any breathlessness

Model 2: Phase 1 (n=712)

Outcome: Severe breathlessness

Model 3: Phase 3 (n=378)
Outcome: Any breathlessness

n OR 95% Cis p n OR 95% Cls p n OR 95% Cls p
Age 712 1.17 0.76,1.79 | 0.472 | 378 | 1.42 0.74,2.72 | 0.286 | 378 | 1.09 0.59,2.03 | 0.777
Sex
Male 283 1 283 | 1 142 | 1
Female 429 1.24 0.83,1.85 | 0.297 | 429 | 1.48 0.80,2.75 | 0.210 | 236 | 1.10 0.61,1.97 | 0.754
Smoking status?
Never 260 1 0.881 | 260 | 1 0.881
Ex-smokers 405 1.41 0.93,2.14 | 0.107 | 405 | 1.01 0.54,1.89 | 0.966
Smokers 47 1.42 0.64,3.13 | 0.389 | 47 1.32 0.43,4.10 | 0.627
Higher education
No 628 1 628 | 1 316 | 1
Yes 84 0.85 0.46,1.57 | 0.606 | 84 0.38 0.11,1.33 | 0.129 | 62 0.98 0.46,2.08 | 0.957
No. self-reported | 712 1.35 1.18,1.54 | <0.00 | 712 | 1.51 1.26,1.82 | <0.00 | 378 | 1.27 1.06,1.52 | 0.010
ilinesses (excl. 1 1
breathlessness)
Cancer
No 611 1 611 |1 305
Yes 101 0.76 0.44,1.32 | 0.333 | 101 | 0.90 0.40,1.99 | 0.790 | 73 0.85 0.43,1.70 | 0.652
Respiratory disease
No 534 1 534 |1 274
Yes 178 1.88 1.25,2.82 | 0.003 | 178 | 3.07 1.73,5.45 | <0.01 | 104 | 2.49 1.43,4.34 | 0.001
Cardiovascular disease
No 317 1 317 | 1 153 | 1
Yes 395 2.38 1.58,3.58 | <0.01 | 395 | 2.74 1.39,5.40 | 0.004 | 225 | 2.15 1.19,3.88 | 0.011
TUG (seconds) 712 1.00 0.99,1.01 | 0.965 | 712 | 1.01 0.99,1.02 | 0.311 | 378 | 1.01 0.99,1.02 | 0.357
HS CRP 712 1.01 1.00,1.02 | 0.156 | 712 | 1.01 1.00,1.03 | 0.093 | 378 | 1.01 1.00,1.03 | 0.133
Cortisol 712 1.00 1.00,1.00 | 0.833 | 712 | 1.00 0.99,1.00 | 0.015 | 378 | 1.00 0.99,1.00 | 0.053

Notes.

1 Models for breathlessness severely limiting exertion were not included due to an

insufficient number of events per variable. R? (Nagelkerke): 0.148 for Model 1; 0.244 for

Model 2; 0.157 for Model 3. Cl= confidence interval; BL= breathlessness; CV = cardiovascular

disease; TUG = Timed up and go test; HS CRP = high specificity C-reactive Protein
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Table 2. Associations with loneliness and self-rated health — ordinal regression models at Phase 1. Higher values indicate more frequent
loneliness and better health, respectively.

Model 1: Loneliness* Model 2: Self-rated health** (n=721)
n=724)
n [oR  [95%cCls |p n | OR | 95% CIs [P
DEPENDENT VARIABLE: DEPENDENT VARIABLE:
Feeling lonely Self-rated health
Never 412 Poor or Fair 153
Sometimes 245 Good 269
Often or Always 67 Very good 215
Excellent 84
INDEPENDENT VARIABLES:
Age 724 0.78 0.53,1.13 | 0.181 721 0.95 0.69, 1.31 0.759
Number of self-reported illnesses” 724 1.05 0.93,1.18 0.445 721 0.66 0.59, 0.74 <0.001
GDS score (depression) 724 1.42 1.32,1.53 | <0.001 721 0.84 0.79, 0.90 <0.001
Timed Up and Go (seconds) 724 0.98 0.97,0.99 | 0.010 721 0.98 0.97,0.99 0.002
Breathlessness
No breathlessness 553 1 550 1
Mild-moderate breathlessness 105 0.70 0.44,1.11 0.125 105 0.85 0.57,1.27 0.424
Severe breathlessness 66 0.97 0.55,1.71 0.922 66 0.50 0.29, 0.86 0.012
Sex
Male 285 1 282 1
Female 439 1.92 1.31,2.82 | 0.001 439 0.94 0.67,1.32 0.732
Smoking status
Never 261 1
Ex-smokers 412 1.20 0.88, 1.63 0.248
Smokers 48 0.78 0.43,1.41 0.408
Higher education
No 638 1 635 1
Yes 86 0.76 0.46,1.27 | 0.300 86 1.38 0.90, 2.13 0.143
Living alone
No 279 1 277 1
Yes 422 4.83 3.32,7.04 | 0.000 421 1.34 0.99, 1.82 0.060
Not applicable (care home, etc.) 23 3.89 1.51,10.01 | 0.005 23 3.33 1.41,7.88 0.006




Driving

No 587 |1 586 |1
Yes 137 [1.20 [0.74,1.93 [o0.462 135 [ 1.00 [0.67,1.49 [0.995
Very energetic physical activity

No 682 |1 679 |1

Yes 42 156 |0.76,3.22 | 0.225 42 135 072,250 | 0.350
Moderately energetic physical activity

No 446 |1 445 |1

Yes 278 | 134 [090,1.97 |0.146 276 | 137 [098,1.93 |0.067
Mildly energetic physical activity

No 139 |1 138 |1

Yes 585 |0.70 |0.44,1.09 |o0.117 583 |1.44 |095219 |0.086

Notes. Test of parallel lines: p=0.090 for Model 1; p=0.514 for Model 2. Pseudo R?: 0.300 for Model 1; 0.298 for Model 2. Cls= confidence intervals.

12



HYPOTHESIS 3. THE RELATIONSHIP BETWEEN BREATHLESSNESS LIMITING EXERTION AND LONELINESS, SELF-
RATED HEALTH, DEPRESSION, HEALTH SERVICE UTILISATION.

Severe breathlessness was associated with poorer self-rated health (OR 0.50, 029 to 0.86;
p=0.012), but not loneliness. The association with mild-moderate breathlessness with self-
rated health was not significant (OR 0.85, 0.57 to 1.27; p = 0.424; Table 2). Due to the high
number of variables in the models presented in Table 1, the model with severe
breathlessness as outcome had to be restricted only to the baseline, given the lower sample
size and the particularly low prevalence rates of severe breathlessness in Phase 3.

The association with mild-moderate breathlessness with self-rated health was not significant
(OR0.85, 0.57 to 1.27; p = 0.424; Table 2). Mild-moderate breathlessness was associated
with depression, and severe breathlessness was associated with more primary care contacts
(Table 3) and number of hospital nights (Table 4). In the repeated cross-sectional analyses,
any breathlessness was associated with depression. At Phase 3, breathlessness was not
significantly associated with the number of primary care contacts or hospital nights
although the point estimate for severe breathlessness showed higher odds ratios (Tables 3
and 4).
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Table 3. Associations with Geriatric Depression Scale score and Contacts with primary care
team members in the last 12 months - linear regression models, Phases 1 and 3

Dependent variable: Geriatric Depression Scale score

Model 1: Phase 1 (n=724

Model 2: Phase 3 (n=388

B SEB | B P R? B SEB | B p R?
Mild-moderate 0.81 | 0.24 | 0.11 | 0.001 0.68 | 0.32 | 0.10 | 0.038
breathlessness
Severe breathlessness 0.80 | 0.30 | 0.09 | 0.009 0.71 | 0.48 | 0.07 |0.144
Female sex 0.10 | 0.20 | 0.02 | 0.626 -0.14 | 0.27 | -0.03 | 0.610
Higher education 0.17 | 0.26 | 0.02 | 0.524 -0.03 | 0.31 | 0.00 | 0.927
Driving -0.15 | 0.24 | -0.02 | 0.532 -0.99 | 0.34 | -0.15 | 0.004
Very energetic physical -0.38 | 0.37 |-0.04 | 0.313 -0.20 | 0.74 | -0.01 | 0.786
activities
Moderately energetic -1.22 | 0.20 | -0.24 | <0.001 -1.17 | 0.29 | -0.21 | <0.001
physical activities
Mildly energetic physical -0.72 | 0.24 | -0.11 | 0.003 -1.12 | 0.30 | -0.21 | <0.001
activities
Living alone 0.03 | 0.18 | 0.01 | 0.887 0.46 | 0.26 | 0.09 | 0.080
Living in a care home, etc. -0.88 | 0.52 | -0.06 | 0.089 0.12 | 0.64 | 0.01 | 0.852
Age 0.12 | 0.19 | 0.02 | 0.529 -0.21 | 0.26 | -0.04 | 0.418
Nr. of self-reported illnesses | 0.30 | 0.06 | 0.18 | <0.001 0.08 | 0.08 | 0.05 | 0.323
(excl. breathlessness)
TUG (seconds) 0.01 |0.01 |0.05 |0.159 0.00 |0.01 |0.03 |0.584
R? unadjusted 0.224 0.207
R? adjusted 0.210 0.179

Dependent variable:

Contacts with primary care team members in the last 12 months

Model 3: Phase 1 (n=725) Model 4: Phase 3 (n=387)

B SEB | B P R? B SEB | B p R?
Mild-moderate -0.38 | 0.82 | -0.02 | 0.641 0.08 |1.17 |0.00 |0.943
breathlessness
Severe breathlessness 3.54 |1.04 |0.13 | 0.001 211 | 1.71 | 0.06 | 0.219
Female -0.37 | 0.63 | -0.02 | 0.564 -0.57 | 0.91 |-0.03 | 0.535
Higher education -0.90 | 0.88 | -0.04 | 0.307 0.04 |1.11 |0.00 | 0.968
Living alone -0.07 | 0.62 | 0.00 | 0.906 -0.89 | 0.92 | -0.05 | 0.337
Living in a care home, etc. -3.02 | 1.71 | -0.07 | 0.077 0.09 |2.23 | 0.00 | 0.968
Ex-smokers -0.39 | 0.62 | -0.03 | 0.527
Smokers -299 | 1.19 | -0.10 | 0.012
Age 0.06 | 0.65 | 0.00 | 0.926 -1.55 | 0.93 | -0.08 | 0.096
Nr. of self-reported illnesses | 0.69 | 0.21 | 0.13 | 0.001 1.09 | 0.29 |0.19 | 0.000
(excl. breathlessness)
TUG (seconds) 0.00 | 0.02 | 0.00 |0.911 0.05 |0.03 |0.09 |0.074
GDS score 0.20 | 0.12 | 0.06 | 0.105 0.22 |0.17 |0.07 |0.209
R? unadjusted 0.071 0.078
R? adjusted 0.055 0.053

TUG= Timed up and go; GDS = Geriatric Depression Scale
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Table 4. Predictors of number of hospital nights in the last 12 months — ordinal regression
models, Phases 1 and 3

Model 1: Phase 1 (n=724) Model 2: Phase 3 (n=390)

n OR 95% Cls ¢] n OR 95% Cls ¢]
DEPENDENT VARIABLE:
Nr. of nights in hospital last
12 mths.
0 nights 571 302
1-6 nights 68 34
7+ nights 85 54
INDEPENDENT VARIABLES:
Age 724 | 1.03 | 0.67,1.57 0.898 390 | 1.50 | 0.86,2.63 0.157
Nr. of self-reported illnesses 724 390
(excl. breathlessness) 1.10 | 0.96,1.25 0.158 1.09 |0.92,1.30 0.293
GDS score 724 | 1.12 | 1.04,1.20 0.003 390 | 1.09 |0.99,1.21 0.069
TUG (seconds) 724 | 1.02 | 1.01,1.03 0.003 390 | 1.02 | 1.00,1.04 0.014

Breathlessness

Mild-moderate breathlessness | 105 | 1.08 | 0.64, 1.80 0.781 57 |0.85 |0.42,1.73 0.657

Severe breathlessness 65 1.81 | 1.02,3.20 0.042 | 24 1.28 | 0.51, 3.16 0.600
No breathlessness 554 | 1.00 309 | 1.00

Sex

Male 285 | 1.00 148 | 1.00

Female 439 | 0.67 | 0.45,1.00 0.051 | 242 | 0.89 | 0.51,1.54 0.680
Higher education

No 638 | 1.00 328 | 1.00

Yes 8 |1.12 | 0.63,1.97 0.698 |62 |0.85 |0.42,1.72 0.647
Living alone

No 278 | 1.00 132 | 1.00

Yes 423 | 1.33 | 0.89,2.00 0.168 | 243 | 1.57 | 0.88,2.80 0.127
Not applicable (care home, 23 15

etc.) 0.97 | 0.30,3.17 0.959 1.52 | 0.42,5.43 0.521
Smoking status

Never 263 | 1.00

Ex-smokers 412 | 1.31 | 0.87,1.98 0.198

Smokers 49 0.75 | 0.32,1.74 0.504

Notes. Test of parallel lines: P1 p=0.330; P3 p=0.091. Notes: Test of parallel lines: p=0.330 for Model
1; p=0.091 for Model 2. Pseudo R?: 0.087 for Model 1; 0.069 for Model 2.
TUG = Timed up and go; GDS = Geriatric Depression Scale

DISCUSSION

This is the first study of the prevalence and impact of breathlessness limiting exertion in the
oldest old, the fastest growing sub-group in the population by percentage change. [27] The
cohort study underlying the data provides a valuable source of insights into this burgeoning
population. [28,29] Data demonstrate that the proportion of people experiencing
breathlessness reduces over time. Most likely, this is due to mortality or deterioration in
people with more severe breathlessness. In this setting, breathlessness is a harbinger of
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death given the aetiologies that underlie it, consistent with other large population studies
that span a wider age range. [17,45] Those without long-term breathlessness are more
likely to outlive their contemporaries with breathlessness. Breathlessness limiting exertion is
associated with having more long-term illnesses. Any breathlessness limiting exertion was
also associated with depression and, if exertion was severely limited by breathlessness, with
poorer self-rated health, more primary care visits and more nights in hospital. Levels of
physical activity were inversely associated with depression in a dose-related pattern. Self-
rated health was inversely associated with breathlessness, depression and the timed up and
go (TUG).

Previous work amongst older adults have been in younger groups and show a higher
prevalence of breathlessness.[13] Our data suggest that the findings of decreasing
prevalence very late in life is likely due to deterioration, withdrawal, or death of those with
breathlessness-causing illnesses.[17] Age-related physical changes affecting lung capacity
may also contribute to breathlessness in the very old (reduced peri-airway supportive
tissue,[30] chest wall compliance[31] and diaphragmatic strength[32]) but the net effect
appears to be disease related.

Variables associated with breathlessness.

Consistent with other studies, having more illnesses, and specifically lung and heart
disease,[15] was associated with breathlessness limiting exertion. We found no association
with sex, Sex differences in one study of breathlessness disappear when adjusted for
absolute lung volumes.[33] If lung volume sex differences become smaller in the very
old,[34] our sample size may have been insufficient to detect breathlessness differences.
Likewise, although point estimates showed increased odds of breathlessness with smoking
and education, this was not significant, reflecting a smaller contribution in the oldest old.
Previous work demonstrated that once adjusted for other social determinants, education is
not associated with health outcome in older adults.[35,36]

Impact of breathlessness.

The “dose-dependent” association between breathlessness and primary and secondary
health service utilisation is documented in a general adult population.[6] Breathlessness
severely limiting exertion is associated with both increased primary care contacts and more
nights in hospital. The increased use of GPs has been previously noted in this age-group, but
the relationship with breathlessness was not explored.[37]

The relationship between breathlessness in the general adult population and mobility has
been described. [3] However, although the central importance of maintaining mobility for
the physical and mental well-being of older adults is established,[38,39] the link with
breathlessness as a possible important contributing factor has had little or no attention.
There appears to be a complex interplay between physical exertion and ensuing

16



breathlessness which leads to a vicious cycle of avoidance of activity to avoid
breathlessness, deconditioning, accelerated muscle loss, itself then leading to worse
breathlessness triggered by less and less exertion.[40]

The wider consequences of depression,[41] anxiety,[41] social withdrawal,[42] and loss of
role form another vicious cycle which can aggravate breathlessness through emotional
triggers. These connected cycles are well-described in the Breathing-Thinking-Functioning
clinical framework for holistic breathlessness management.[40] Holistic breathlessness
management, including psychosocial and physical exercise interventions targeting these
vicious cycles, reduces hospital nights and depression in clinical trials.[43]

Strengths and limitations

This was a secondary analysis that was conceived after the data were collected. These data
provide missing information about a complex interplay between disease, ageing and
breathlessness in the oldest old. Given the pseudo R? values, other factors are at play that
will need to be explored. Although in the multivariate regression models all the dependent
variables were mutually adjusted, we did not calculate interactions between cardiovascular
and respiratory diseases on the prevalence over time.

Implications for clinical practice and research

Breathlessness services improve breathlessness, psychosocial wellbeing and help to
facilitate more judicious use of health service utilisation by addressing the vicious
downward cycle of reduced mobility, deconditioning, social interaction and mental health.
[43] To date, clinical trial populations and health services research rarely focuses on the
oldest old. Community-based long-term illness care should include routine enquiry about
breathlessness-related limitations, currently often invisible due to lack of enquiry,[10] with
appropriate breathlessness management. Equally, when breathlessness is identified,
clinicians should inquire about other potential long-term health problems. Current
knowledge about limiting breathlessness, its impact and benefits from interventions is
based on data from younger populations; further study in the oldest old would help develop
tailored interventions for this group.

CONCLUSIONS

Breathlessness limiting exertion affects between one in four and five oldest adults,
becoming less prevalent over time. Breathlessness severely limiting exertion was associated
with more primary care contacts and hospital nights, depression, and worse self-reported
health. Holistic breathlessness interventions may improve service utilisation and wellbeing;
further study in the oldest old would help develop such interventions tailored for this group.

17



18



REFERENCES

1.

10.

11.

12.

13.

Johnson MJ, Yorke J, Hansen-Flaschen J, Lansing R, Ekstrém M, Similowski T,Currow DC.
Towards an expert consensus to delineate a clinical syndrome of chronic breathlessness.
Eur Resp Journal 2017; 0: 1602277

Currow DC, Dal Grande E, Ferreira D, Johnson MJ, McCaffrey N, Ekstrom M. Chronic
breathlessness associated with poorer physical and mental health-related quality of life
(SF-12) across all adult age groups. Thorax 2017. 72; 1151-1153

Currow DC, Chang S, Grande ED, Ferreira DH, Kochovska S, Kinchin I, Johnson MJ,
Ekstrom M. Quality of Life Changes With Duration of Chronic Breathlessness: A Random
Sample of Community-Dwelling People. J Pain Symptom Manage. 2020 Oct;60(4):818-
827.e4

Kochovska S, Chang S, Morgan D, Ferreira D, Sidhu M, Moussa RS, Johnson MJ, Ekstrom
M, Currow DC. Activities foregone because of chronic breathlessness: a cross-sectional,
population prevalence study. Palliat Med J 2020 Dec 2020. 166-170.

Clark J, Chan S, Kinchin |, Ferreira D, Kochovska S, Morgan D, Poulos LM, Johnson MJ,
Exktrom M, Currow DC. Lower workforce participation is associated with more severe
persisting breathlessness. BMC Pulm Med 22, 93 (2022).
https://doi.org/10.1186/s12890-022-01861-y

Currow DC, Chang S, Ekstrom M, Hutchinson A, Luckett T, Kochovska S, Hay P, Touyz S,
Grande ED, Johnson MJ. Health service utilisation associated with chronic
breathlessness: random population sample. ERJ Open Research 2021 7: 00415-

2021; DOI: 10.1183/23120541.00415-2021

Frostad A, Soyseth V, Andersen A, Gulsvik A. Respiratory symptoms as predictors of all-
cause mortality in an urban community: a 30-year follow-up. J Intern Med 2006;
259(5):520-529.

Ahmed T, Steward JA, O'Mahony MS. Dyspnoea and mortality in older people in the
community: a 10-year follow-up. Age Ageing 2012; 41(4):545-549.

Collerton J, Davies K, Jagger C, Kingston A, Bond J, Eccles MP, et al. Health and disease in
85 year olds: baseline findings from the Newcastle 85+ cohort study. BMJ.
2009;339:b4904

Kochovska S, Chang S, Ferreira D, Brunelli VN, Luckett T, Morgan L, Johnson MJ, Ekstrom
M, Currow DC. Invisibility of persistent breathlessness in clinical consultations: a cross-
sectional, national online survey. Eur Respir J 2022 [Epub ahead of print 2022 Oct 6] doi:
10.1183/13993003.01603-2022.

Guenette JA, Jensen D, Webb KA, Ofir D, Raghavan N, O'Donnell DE. Sex differences in
exertional dyspnea in patients with mild COPD: physiological mechanisms. Respir Physiol
Neurobiol 2011; 177(3):218-227.

Johnson MJ, Currow DC, Booth S. Prevalence and assessment of breathlessness in the
clinical setting. Expert Rev Respir Med 2014; 8(2):151-161.

Ho SF, O'Mahony MS, Steward JA, Breay P, Buchalter M, Burr ML. Dyspnoea and quality
of life in older people at home. Age Ageing 2001; 30(2):155-159.

19



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Ofir D, Laveneziana P, Webb KA, Lam YM, O'Donnell DE. Sex differences in the perceived
intensity of breathlessness during exercise with advancing age. J Appl Physiol (1985 )
2008; 104(6):1583-1593.

Solano JP, Gomes B, Higginson |J. A comparison of symptom prevalence in far advanced
cancer, AIDS, heart disease, chronic obstructive pulmonary disease and renal disease. J
Pain Symptom Manage 2006; 31(1):58-69

Hutchinson A, Johnson M, Currow DC. Acute-on-chronic breathlessness: recognition and
response. J Pain Symptom Manage 2019;57(5):e4-e5.

Johnson MJ, Bland JM, Gahbauer EA, Ekstrom M, Sinnarajah A, Gill TM et al.
Breathlessness in Elderly Adults During the Last Year of Life Sufficient to Restrict Activity:
Prevalence, Pattern, and Associated Factors. ] Am Geriatr Soc 2016; 64(1):73-80.
Collerton J, Davies K, Jagger C, Kingston A, Bond J, Eccles MP, et al. Health and disease in
85 year olds: baseline findings from the Newcastle 85+ cohort study. BMJ.
2009;339:b4904.

Wu S, Wang R, Zhao Y, et al. The relationship between self-rated health and objective
health status: a population-based study. BMC Public Health.2013;13:320

Jylhd M. What is self-rated health and why does it predict mortality? Towards a unified
conceptual model. Social Science & Medicine. 2009;69(3):307-16.

Brink, T. L., Yesavage, J. A., Lum, O., Heersema, P., Adey, M., etal. (1982). Screening tests
for geriatric depression. Clinical Gerontologist, 1, 37-44.

Mathias, S., Nayak, U.S., & Issacs, B. (1986). Balance in elderly patients: The “get-up and
go” test. Archives of Physical Medicine and Rehabilitation, 67, 387-389.

Ryan R, Spathis A, Clow A, Fallon M, Booth S. The biological impact of living with chronic
breathlessness - a role for the hypothalamic-pituitary-adrenal axis? Med Hypotheses
2014; 83(2):232-237.

Ryan R, Booth S, Spathis A, Smyth N, Clow A. Salivary diurnal cortisol profiles in patients
with advanced malignant and non-malignant disease: A cross-sectional study.
Psychoneuroendocrinology 2015; 61:51.1991

Terzidis, K., Panoutsopoulos, A., Mantzou, A. et al. Cortisol levels and metabolic
parameters in middle- and advanced- age subjects: Associations with age. J Endocrinol
Invest 34, e398—e402 (2011). https://doi.org/10.3275/7868

Nehring SM, Goyal A, Patel BC. C Reactive Protein - StatPearls - NCBI Bookshelf
(nih.gov) Last Update: July 18, 2022. © 2022, StatPearls Publishing LLC.

Martin-Ruiz C, Jagger C, Kingston A, et al. Assessment of a large panel of candidate
biomarkers of ageing in the Newcastle 85+ study, Mechanisms of Ageing and
Development, 2011. 132, 496-502,

Kingston A, Collerton J, Davies K, Bond J, Robinson L, Jagger C. Losing the ability in
activities of daily living in the oldest old: a hierarchic disability scale from the Newcastle
85+ study. PloS one. 2012 Feb 15;7(2):e31665.

Davies K, Collerton JC, Jagger C, Bond J, Barker SA, Edwards J, Hughes J, Hunt JM,
Robinson L. Engaging the oldest old in research: lessons from the Newcastle 85+ study.
BMC geriatrics. 2010 Dec;10:1-9.

20


https://www.ncbi.nlm.nih.gov/books/NBK441843/#_NBK441843_pubdet_
https://www.ncbi.nlm.nih.gov/books/NBK441843/#_NBK441843_pubdet_

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Chan ED, Welsh CH. Geriatric respiratory medicine. Chest 1998;114: 1704-1733.
Janssens JP, Pache JC, Nicod LP. Physiological changes in respiratory function associated
with ageing. Eur Respir J 1999;13:197-205.

Enright PL, Kronmal RA, Manolio TA, Schenker MB, Hyatt RE. Respiratory muscle
strength in the elderly: correlates and reference values. Am J Respir Crit Care Med
1994;149:430-438.

Ekstrom M, Sundh J, Schiéler L, Lindberg E, Rosengren A, Bergstrom G, et al. (2018)
Absolute lung size and the sex difference in breathlessness in the general population.
PLoS ONE 13(1): e0190876. https://doi.org/10.1371/journal.pone.0190876

Garcia-Rio F, Dorgham A, Pino JM, Villasante C, Garcia-Quero C, Alvarez-Sala R. Lung
Volume Reference Values for Women and Men 65 to 85 Years of Age. Am J Respir Crit
Care Med 2009, 180: 1083-1091

Darin-Mattsson, A., Fors, S. & Kareholt, |. Different indicators of socioeconomic status
and their relative importance as determinants of health in old age. Int J Equity

Health 2017. 16, 173. https://doi.org/10.1186/s12939-017-0670-3

Avlund K, Holstein BE, Osler M, Damsgaard MT, Holm-Pedersen P, Rasmussen NK. Social
position and health in old age: the relevance of different indicators of social position.
Scand J Soc Med. 2003;31:126-36.

Yadegarfar ME, Jagger C, Duncan R, et al Use of primary care and other healthcare
services between age 85 and 90 years: longitudinal analysis of a single-year birth cohort,
the Newcastle 85+ study. BMJ Open 2018;8:€019218. doi: 10.1136/bmjopen-2017-
019218

Pantelaki E, Maggi E, Crotti D. Mobility impact and well-being in later life: A
multidisciplinary systematic review. Research in Transportation Economics 2021;
86:100975. doi.org/10.1016/j.retrec.2020.100975

Webber SC, Porter MM, Menec VH. Mobility in older adults: a comprehensive
framework. Gerontologist. 2010; 50:443-50. doi: 10.1093/geront/gnq013. Epub 2010
Feb 9.

Spathis A, Booth S, Moffat C, Hurst R, Ryan R, Chin C, Burkin J. The Breathing, Thinking,
Functioning clinical model: a proposal to facilitate evidence-based breathlessness
management in chronic respiratory disease. NPJ Prim Care Respir Med. 2017;27:27. doi:
10.1038/s41533-017-0024-z.

Currow DC, Dal Grande E, Ferreira D, Johnson MJ, McCaffrey N, Ekstrom M. Chronic
breathlessness associated with poorer physical and mental health-related quality of life
(SF-12) across all adult age groups. Thorax 2017. 72; 1151-1153

Kochovska S, Chang S, Morgan D, Ferreira D, Sidhu M, Moussa RS, Johnson MJ, Ekstrom
M, Currow DC. Activities foregone because of chronic breathlessness: a cross-sectional,
population prevalence study. Palliat Med Reports Dec 2020. 166-170.
http://doi.org/10.1089/pmr.2020.0083

Brighton LJ, Miller S, Farquhar M, Booth S, Yi D, Gao W, Bajwah S, Man WD, Higginson 1J,
Maddocks M. Holistic services for people with advanced disease and chronic

21


http://doi.org/10.1089/pmr.2020.0083

44,

45.

46.

47.

48.

49.

50.

51.

52.

breathlessness: a systematic review and meta-analysis. Thorax. 2019;74:270-281. doi:
10.1136/thoraxjnl-2018-211589.

Currow DC, Dal Grande E, Sidhu C, Ekstrom M, Johnson MJ. The independent association
of overweight and obesity with breathlessness in adults. A cross-sectional, population-
based study. Eur Resp J. 2017 Sep 27;50(3).

Smith A, Boscardin J, Miao Y, Abernethy A, Currow D, Johnson M, Ritchie C. Prevalence
and Outcomes of Breathlessness in Older Adults: a National Population Study. Journal of
the American Geriatric Society 2016;64: 2035-2041

Sandberg J, Ekstrom M, Borjesson M, Bergstrom G, Rosengren O, Angeras O, Toren K.
Underlying contributing conditions to breathlessness among middle-aged individuals in
the general population: a cross-sectional study BMJ Open Respiratory

Research 2020;7:e000643. doi: 10.1136/bmjresp-2020-000643

Krzyzanowski M, Robbins DR, Lebowitz MD. Smoking cessation and changes in
respiratory symptoms in two populations followed for 13 years. International Journal of
Epidemiology 1993; 22:666-673

Lee L, Pearce E, Ajnakina O, Johnson S, Lewis G, Mann F, Pitman A, Solmi F, Sommerlad
A, Steptoe A, Tymoszuk U, Lewis G. Symptoms among adults aged 50 years and older: a
12-year population-based cohort study. Lancet Psychiatry 2021; 8: 48-57:

Gormley M, O'Neill D. Driving as a Travel Option for Older Adults: Findings From the Irish
Longitudinal Study on Aging. Frontiers in Psychology 2019, 10;
https://doi.org/10.3389/fpsyg.2019.01329

Shumway-Cook, A., Brauer, S., & Woollacott, M. Predicting the probability for falls in

community-dwelling older adults using the timed up & go test. Physical Therapy, 2000,
80, 896-903 48.

Barry, E., Galvin, R., Keogh, C. et al. Is the Timed Up and Go test a useful predictor of risk
of falls in community dwelling older adults: a systematic review and meta- analysis. BMC
Geriatr 14, 14 (2014). https://doi.org/10.1186/1471-2318-14-14

George M. Savva, Orna A. Donoghue, Frances Horgan, Claire O’Regan, Hilary Cronin,

Rose Anne Kenny, Using Timed Up-and-Go to Identify Frail Members of the Older
Population, The Journals of Gerontology: Series A, 68, 4, 441-446

22


https://doi.org/10.3389/fpsyg.2019.01329
https://doi.org/10.1186/1471-2318-14-14

Appendices

Table 1 Variables included in the multivariable models, with rationale.

Age, sex and weight

The prevalence of breathlessness increases i) with older age,[13]
except in the very old, when it declines with increasing age,[17]
and ii) in women[11] The interplay between age-related changes
and sex is complex, and increased breathlessness intensity
ratings in older women disappear when differences in maximal
respiratory capacity are adjusted for.[33] Body-mass index (BMI)
is associated with breathlessness in the adult population[44] and
older adults (=50 years)[45] in a “U-shaped” manner, with
breathlessness greater in those under- and overweight compared
with those of normal weight.

Socio-economic
factors

Markers of deprivation (e.g., education, household income) are
directly associated with rates of breathlessness at a population
level.[46]

Medical condition and
smoking status

Breathlessness is a common symptom in people with long-term
medical conditions of the heart and lungs, and cancer, increasing
in prevalence in late-stage disease.[15] We therefore included
the following variables from this dataset: number of self-
reported illnesses; respiratory disease; cardiovascular disease;
cancer. Although many of these diseases are smoking related,
smoking is also associated with breathlessness in a dose-
dependent manner even in the absence of demonstrable
respiratory disease; smoking status was therefore included.[47]

Living status, physical
activity, disability and
depression

Loneliness and depression in older adults are associated,[48] as
are breathlessness and depression.[17] Driving has been
associated with benefits regarding quality of life and loneliness in
older adults.[49]

Blood markers of
inflammation (CRP,
cortisol)

An association between chronic breathlessness and changes in
the hypothalamic-pituitary-adrenal axis has been observed.[23] A
small observational study of salivary cortisol measures in people
with advanced diseases and moderate-to-severe chronic
breathlessness showed evidence of hypothalamo-pituitary-
adrenal axis dysregulation.[24]

Measures of physical
function (timed up
and go)

The Timed Up and Go (TUG) test was developed in 1991 as a test
of mobility and physical function in older adults.[22] More
recently, it is used as a screening tool for the risk of falls in
community dwelling older adults with a cut point of 213.5
seconds predicting higher risk,[50] although the predictive value
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has been questioned.[51] It also appears to predict frailty, where
a cut off of >16 seconds achieves a positive prediction value of
more than 50% (specificity 98%).[52] Although no direct
association has been published between the TUG and
breathlessness in older adults, population studies show reduced

mobility in those with severe breathlessness.[3]
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Appendices

Table 2. Prevalence of breathlessness by Phase

Phase 1 Phase 3 Phase 4
n % 95%Cls n % 95%Cls n % 95%Cls
Any breathlessness
No 633 | 78 75t080 | 385 | 80 | 76to83 | 274 | 80 75to 84
Yes 184 | 23 20t025 |98 |20 | 17to24 |70 |20 16 to 25
Total | 817 | 100 483 | 100 344 | 100
Severe breathlessness
No 746 | 91 891093 | 452 |94 | 91to96 | 326 | 95 92 to 97
Yes 71 9 7tol1ll |31 |6 4t09 18 |5 3to8
Total | 817 | 100 483 | 100 344 | 100

Cls= confidence intervals
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Appendices Table 3. Descriptives of the study variables which were included in the final
multivariate models — binary and categorical variables

Phase 1 Phase 3
n % n %

Any breathlessness (BL)
No BL! 633 77.5 | 385 79.7
BL 184 22.5 |98 20.3
Total 817 483

Severe breathlessness (SBL)
No SBL! 746 91.3 | 452 93.6
SBL 71 8.7 31 6.4
Total 817 483

Sex
Male 312 38.2 | 176 36.4
Female 505 61.8 | 307 63.6
Total 817 483

Full time higher education?
No 718 88.4 | 413 85.7
Yes 94 11.6 | 69 14.3
Total 812 482

Living alone
Yes 447 54.8 | 273 56.5
No 288 35.3 | 150 31.1
Not applicable? 81 9.9 60 12.4
Total 816 483

Currently driving
No 679 83.1 | 425 88.0
Yes 138 169 | 58 12.0
Total 817 483

Smoking status
Never smokers 311 38.1 | NA NA
Ex-smokers 451 55.2 | NA NA
Smokers 55 6.7 NA NA
Total 817 NA

Cancer
Never diagnosed | 692 85.4 | 382 81.3
Ever diagnosed 118 14.6 | 88 18.7
Total 810 470

Any respiratory disease
Never diagnosed | 609 74.7 | 344 73.2
Ever diagnosed 206 25.3 | 126 26.8
Total 815 470

Any CV disease
Never diagnosed | 353 43.4 | 184 39.2

26



Ever diagnosed 461 56.6 | 285 60.8
Total 814 469
Very energetic physical activity
Less thanoncea | 773 94.7 | 472 97.7
week
At least once a 43 5.3 11 2.3
week
Total 816 483
Moderately energetic physical activity
Less than once a 532 65.2 | 381 78.9
week
at least once a 284 34.8 | 102 211
week
Total 816 483
Mildly energetic physical activity
Less than once a 210 25.7 | 181 37.5
week
At least once a 606 74.3 | 302 62.5
week
Total 816 483
Loneliness
Never 448 55.7 | 282 61.0
Sometimes 277 345 | 142 30.7
Often 62 7.7 32 6.9
Always 17 2.1 6 1.3
Total 804 462
Self-rated health
Poor 24 3.0 10 2.1
Fair 148 18.7 | 92 19.7
Good 296 374 | 177 37.9
Very good 238 30.1 | 149 31.9
Excellent 85 10.7 |39 8.4
Total 791 467
Nights spent in hospital (last 12 mths.)
0 635 77.9 | 357 74.8
1-6 75 9.2 45 9.4
7+ 105 129 | 75 15.7
Total 815 477

Notes. YIncludes movement limited for other reasons as well as the answer “don’t know”. 2 Data
collected only at Phase 1; the Phase 3 column describes the participants at Phase 3 with their

education levels as measured at Phase 1. 3Included residential homes, nursing homes, etc.

NA= not applicable
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Appendices Table 4. Descriptives of the study variables which were included in the final

multivariate models — continuous variables

Phase 1 Phase 3

N Mean | SD Median (Q1,Q3)' | N Mean | SD Median(Q1, Q3)*
Age? 815 | 85 0.44 | 85,8510 86 480 | 88 0.43 | 88,881t089
Geriatric Depression | 762 | 3.6 2.6 3,2to5 442 | 3.4 2.5 3,2to5
Scale - total score®
Number of self- 812 | 1.7 14 1,1to3 483 | 2.1 1.5 2,1t03
reported illnesses,
excl. breathlessness
Timed up and go 749 | 19 15 14,11 to 20 401 | 22 188 | 17,12to024
test in seconds*
High sensitivity C- 773 | 6.8 143 |26,1.2t06.0 434 | 5.6 13.1 [ 24,11t04.8
reactive protein
(mg/1)*
Cortisol in nmol/I 774 | 507 137 506, 427 to 580 434 | 513.99 | 137 516, 423 to 607
Primary care team 815 | 10 7.7 9,5to 14 477 | 11.4 8.2 10, 6 to 15.5
contacts (last 12
mths.)

Notes. ! Weighted averages; 2 Age at Phase 3 only approximate: about three years after age at Phase
1; The exact dates of the multiple interviews may vary; 3Answers “don’t know” counted as not
depressed (score = 0); *If attempted and completed; Q1 = first quartile; Q2 = third quartile; PCTM =
primary care team members
*the distribution of High sensitivity C-reactive protein is very skewed: most participants had very low values, and

a few had high values. Therefore, the mean is higher than the median, or even the 3rd quartile.

28



	Title page
	Newcastle 85 revised manuscript CLEAN

