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Abstract

Purpose The aim of this review was to summarize the current literature for the effectiveness of activity and nutritional based
interventions on health-related quality of life (HRQoL) in older adults living with and beyond cancer (LWBC).

Methods We conducted systematic structured searches of CINAHL, Embase, Medline, Cochrane CENTRAL databases, and
bibliographic review. Two independent researchers selected against inclusion criteria: (1) lifestyle nutrition and/or activity
intervention for people with any cancer diagnosis, (2) measured HRQoL, (3) all participants over 60 years of age and (4)
randomized controlled trials.

Results Searches identified 5179 titles; 114 articles had full text review, with 14 studies (participant n = 1660) included. Three
had nutrition and activity components, one, nutrition only and ten, activity only. Duration ranged from 7 days to 1 year.
Interventions varied from intensive daily prehabilitation to home-based gardening interventions. Studies investigated various
HRQoL outcomes including fatigue, general and cancer-specific quality of life (QoL), distress, depression, global side-effect
burden and physical functioning. Eight studies reported significant intervention improvements in one or more QoL measure.
Seven studies reported using a psychosocial/theoretical framework. There is a gap in tailored nutrition advice.

Conclusions Among the few studies that targeted older adults with cancer, most were activity-based programmes with half
reporting improvements in QoL. Future research should focus on or include tailored nutrition components and consider appro-
priate behaviour change techniques to maximize potential QoL improvement.

Implications for Cancer Survivors More research is needed to address the research gap regarding older adults as current recom-
mendations are derived from younger populations.

Keywords Neoplasms - Rehabilitation - Diet - Exercise - Well-being - Quality of life - Review - Aged - Health behaviour

Background

Electronic supplementary material The online version of this article The proportion of adults aged 65 or older in the United

(https://doi.org/10.1007/s11764-020-00883-x) contains supplementary
material, which is available to authorized users.

>4 Cynthia C. Forbes
cindy.forbes @hyms.ac.uk

! Wolfson Palliative Care Research Centre, Hull York Medical School,
University of Hull, Kingston-Upon-Hull, UK

2 Present address: University of Hull, Allam Medical Building 3rd
Floor, Cottingham Road, Kingston-Upon-Hull, East Yorkshire HU6
7RX, UK

Academy of Primary Care, Hull York Medical School, University of
Hull, Kingston-Upon-Hull, UK

Cancer Research Group, Hull York Medical School, University of
Hull, Kingston-Upon-Hull, UK

Published online: 24 April 2020

Kingdom (UK) was estimated to be about 18% in 2017, with
projections of an increase to around 24% by 2037 [1]. Just
under two-thirds of new cancer cases in the UK, on average
each year are in people aged 65 and over [2—5]. Many people
post-diagnosis live with multiple adverse side effects that im-
pact both physical and mental health. Cancer treatments are
also associated with higher rates of other conditions like car-
diovascular disease, type 2 diabetes and subsequent primary
cancers [6].

In addition, 1 in 10 people aged 65 years or older is affected
by frailty [7]. Frailty is a clinical syndrome characterized by
multisystem decline that leads to lower functional reserve,
increased vulnerability to dependency and mortality after mi-
nor stressor events [8]. Frailty is also associated with adverse
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outcomes such as increased risk of falls, disability, hospitali-
zation and death [9]. Older adults with cancer are at higher risk
of frailty than their younger counterparts. This may limit che-
motherapy and other therapeutic options or result in dose re-
ductions and low treatment completion rates.

When coupled with higher rates of sarcopenia (the progres-
sive degeneration of skeletal muscle mass), cachexia (extreme
weight loss and muscle wasting due to chronic illness) and
nutritional deficiencies (e.g. malnutrition, etc.), cancer and its
treatment confer a range of effects which reduce quality of life
(QoL) [10]. One recent study found that nearly two-thirds of
older people assessed in hospital had at least one tissue loss
syndrome (i.e. sarcopenia, frailty, cachexia or malnutrition)
[11]. This is concerning as sarcopenia, for example, has been
independently associated with 1-year mortality rates in older
adults with cancer [12]. Obesity and fat gain have also been
identified as a health issue that will become more common
among older adults LWBC as the proportion of the general
population classified as overweight and obese continues to
increase [13, 14]. The American Society of Clinical
Oncology (ASCO) has even urged clinicians to intervene
and counsel patients, agreeing that obesity is a major concern
among people LWBC [15, 16].

Physical activity (PA) benefits people living with or be-
yond cancer by improving physical function and QoL during
and after cancer treatment, and cancer-related outcomes like
treatment completion, maintenance of, or faster return to, pre-
treatment health, fewer unnecessary healthcare visits and bet-
ter survival rates [6, 17-22]. Improvements are greater in
those engaging in PA sooner after a diagnosis [23].
Rehabilitation among people with chronic obstructive pulmo-
nary disease (COPD) is also known to reduce improve func-
tion short term [24]. Emerging work indicates that exercise
and immune function in the older person are related [25-30].

Poor nutritional status is associated with worse overall sur-
vival and QoL in patients receiving chemotherapy than those
with better nutritional status [31, 32]. A recent review suggests
that nutritional interventions, including dietary counselling
and a multi-modal approach of exercise and nutrition, may
support well-being and patient’s ability to complete treat-
ments; however, further high-quality research is needed [33].

A tailored activity and nutrition intervention, designed to
optimize physical function and nutritional status irrespective
of treatment plan, started soon after diagnosis may increase
the percentage of older people able to complete chemotherapy,
and improve QoL and functional ability in those unfit for
chemotherapy. Previous work has focused on prehabilitation
(e.g. prior to surgery) [34, 35], maintenance during treatment
(e.g. alongside chemotherapy) [36] or rehabilitation for cancer
survivors post-treatments [37, 38].

Older adults are a growing proportion of the general and
cancer populations; yet, they are underrepresented in clinical
trials [39, 40]. In fact, a systematic review found that of all
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RCTs assessed in a 1-year period, only 3% were specifically
designed for adults age 65 or older [41]. Additionally, older
adults are often excluded based on secondary cancers, co-
morbidities and declines in physical function and cognition
[42]. The majority of guidance for lifestyle behaviour change
in cancer has been derived from early stage breast and prostate
cancer populations, a generally younger, fitter, group [43]. As
such, recommendations may not be appropriately generalized
to older groups of poorer health, for example, adults with lung
cancer, the proportion of which being aged 65 or older is 78%
[2-5].

The benefits of exercise in the non-cancer population have
widespread acceptance and an extensive evidence base [43],
but previous research relating to exercise in cancer patients is
less robust and has not been tailored to the older or frail adult.
Conversely, programmes developed for older adults have not
included people with cancer. The Cancer and Ageing
Research Group in Wisconsin observed that “simply
extracting results from the larger body of geriatric exercise
trials is not sufficient to inform how exercise is prescribed
for geriatric oncology patients” [44]. They recommend careful
work regarding patient population selection, development of
the intervention and choice of outcome measurement to en-
able rigorous development and testing of programmes prior to
rollout in clinical practice. Therefore, we aimed to summarize
the current literature regarding activity and nutritional based
interventions on health-related quality of life (HRQoL) in
older adults with cancer delivered before, during or after ac-
tive cancer treatments, or as part of best supportive care.

Methods
Study design

The conduct and reporting of this review adhere to the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) [45]. A data charting/extraction
form was adapted from the Johanna Briggs Institute (JBI)
Reviewers’ Manual: Methodology for JBI reviews (2015)
[46]. A copy of the final form can be found on our open
science framework page (https://osf.io/p23jd/).

Inclusion and exclusion criteria

Studies were included if they met the following a priori eligi-
bility criteria: (1) delivered a lifestyle intervention for nutrition
and/or PA to people with any cancer diagnosis, (2) included a
measure of HRQoL, (3) participants over 60 years or at least
50% over 60 years with data analyses by age group and (4)
randomized controlled trials. Studies were excluded if (1) we
could not determine an age range, (2) the intervention was
targeting clinicians or carers rather than older adults with
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cancer, (3) publication language was not in English or (4)
findings were conference abstracts only.

Search strategy

Studies were identified through structured searches of all pub-
lication years (final update search performed 30 May 2019) in
the following electronic databases: Medline via OVID,
Embase via OVID, Cochrane Central Register of Controlled
Trials (CENTRAL) and Cinahl via EBSCO. The search strat-
egy was developed in consultation with a specialist librarian at
the University of Hull and finalized with the aid of an infor-
mation specialist. MeSH terms in Medline (see supplemental
file 1) were developed to search for all key concepts and
modified for other databases. Keyword searches restricted to
abstract and title were also completed. Boolean logic was used
to combine the terms. The original database searches were
conducted by a single author (CF) and updated by an infor-
mation specialist (SG). For the updated search, search filters
for RCTs including Cochrane’s Highly Sensitive Search
Strategy were included to retrieve randomized controlled
trials.

Study selection

All identified articles were uploaded into an EndNote X8 da-
tabase and duplicates removed. Preliminary screening was
undertaken by one author (CF) to remove obvious exclusions
(e.g. conference abstracts, etc.) after which two authors (CF
and SG) independently screened all articles against eligibility
criteria taking title, abstract and full-text into account.
Disagreements were discussed and resolved by consensus.
Any unresolved items were reviewed by a third author (FS)
and their decision stood. If criteria were unclear in the manu-
script, corresponding authors were emailed and asked for
clarification.

Data extraction

A data extraction form was developed and piloted by the re-
search team to extract data about study details and character-
istics (e.g. country, setting, sample characteristics, etc.), inter-
vention details (e.g. group descriptions, intervention compo-
nents and duration, etc.), QoL outcomes and key findings and
messages. The form was independently tested using one arti-
cle by two authors (CF and SG) and revised following discus-
sion. Data were then extracted using the form by a single
reviewer (CF). A second (SG) and third (FS) reviewer ran-
domly selected two articles each (i.e. 25%) and reviewed the
data extracted. As there were no discrepancies, data extraction
by a second reviewer for the remaining articles was consid-
ered unnecessary.

Risk of bias assessment

Two authors (CF and SG) used the Risk of Bias Assessment
Tool version 2 available from the Cochrane handbook (2011)
to independently assess quality of life outcomes from all in-
cluded studies. The articles were judged for bias as either low,
high or some concerns for the following: (1) selection (ran-
dom sequence generation and allocation concealment), (2)
performance (blinding of participants and study personnel),
(3) detection (blinding of outcome assessment), (4) missing
outcome data and (5) reporting (selective outcome reporting).
The nature of lifestyle behaviour change studies means
double-blinding is very difficult but this tool allows fair judge-
ments despite this fact. The authors discussed any differences
and reached consensus; therefore, a third party was not
necessary.

Outcomes

To describe the nature of studies currently targeting older
adults with cancer, we extracted detailed information related
to the intervention groups including (1) type of intervention,
(2) intervention delivery methods, (3) all components of inter-
vention, (4) study duration and measurement timing and (5)
comparator group information. The primary efficacy out-
comes of interest for this review were measures related to
QoL or HRQoL. The primary outcomes for each study were
identified and noted.

Results
Study selection

The study selection process is presented in Fig. 1. A total of
6490 records were identified; 5179 remained after de-duplica-
tion. After title and abstract screening, 114 articles were iden-
tified for full-text review. Of those, 14 studies were deemed
eligible and were included in full data extraction for this
review.

Study characteristics

This review included 14 papers [47-60]. A further eight relat-
ed papers were referenced to provide more detail when unable
to find information in the primary paper (e.g. protocol papers)
[61-68]. One study was a three-arm randomized controlled
trial (RCT) [47] with the remaining 13 studies being two-
arm RCTs. One study was described as a pilot [51] and seven
as feasibility [47, 48, 50, 54, 55, 58, 60] RCTs. Seven studies
took place in the USA [49, 50, 55, 56, 59, 60], two in Canada
[47, 51] and one each in China [52], Japan [54], Korea [57],
Sweden [58] and UK [48]. Five studies recruited patients with
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Fig. 1 PRISMA flow diagram
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prostate cancer only [47, 48, 55, 57, 60], one each recruited
bladder [58], lung [52] and breast cancer only [51], with the
remaining recruiting a mixed sample of cancer types [49, 50,
53, 54, 56, 59].

Risk of bias assessment

Full results from the assessment can be found in Figs. 2 and 3.
Based on assessments from two reviewers, no studies received
overall risk of bias judgements of low, ten were judged to have
some concerns and four had high risk of bias. Twelve studies
were low [47-51, 53, 54, 56-60] and two some concerns [52,
55] for allocation; ten were low [47, 49, 52-54, 56-60], two
some concerns [48, 50] and two high [51, 55] for intervention
deviations; nine rated low [47-50, 52-54, 56, 59], three some
concerns [55, 57, 60] and two high [51, 58] for missing data;
one ranked low [52] and 13 some concerns [47-51, 53—60] for
outcome measurement; and finally, 11 rated low [47-57], two
some concerns [58, 59] and one high [60] for selective
reporting.

Intervention characteristics

Most interventions focused on PA behaviour only [47,
51-55, 57-60] and three on both nutrition and activity
behaviour [48, 49, 56]. One study reported improving
nutrition as its main objective; however, this was a
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gardening intervention which could also be considered
activity [50]. The studies ranged in duration from 7 days
to 1 year, six studies [48-50, 56, 58] collected follow-
up measures beyond post-study though only three stud-
ies reported this data in the included articles [48, 49,
58]. Intervention settings included hospital [52-55, 58],
community [57, 59, 60], home [49, 50, 56] or a mixture
of settings [47, 48, 51]. Detailed characteristics of the
included studies can be found in Table 1.

Activity intervention characteristics

Eight studies included some specific form of aerobic
activity [47, 48, 51, 52, 54-56, 58], five had
traditional-style strength training (e.g. lifting weights or
using resistance bands) [47, 48, 56, 58, 60] and five
included specific training to build balance and/or func-
tional strength [51, 52, 57-59]. Seven interventions in-
cluded at least one supervised individual session [47,
52-55, 57, 60], seven had home-based activities
[47-51, 53, 56] and four were group-based classes or
training sessions [47, 48, 58, 59]. Home-based interven-
tions were delivered using DVD [51], booklets/binders
[48-50, 53, 56] and four included visits or telephone
calls to check-in and determine progress [47, 49, 50,
56]. Six home-based studies included personalized ad-
vice on activity [47-49, 51, 55, 56].
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Fig. 2 Risk of bias summary
diagram
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Nutrition intervention characteristics

One study provided participants with all supplies and guid-
ance on growing their own vegetables at home and had role
models in the form of a Master Gardener to teach and assist
[50]. One other study provided portion-control tableware to
assist eating habits and included tailored nutrition advice as
compared to national guidelines [56]. One study had person-
alized comparisons to general information regarding standard
nutrition guidelines [49]. One study had a series of “healthy
eating” seminars and a nutrition advice pack [48].

Fig. 3 Risk of bias represented as
a chart showing percentages

Overall Bias

Selective reporting
Outcome measurement
Missing data
Intervention deviations

Randomization process

20

v Outcome measurement

‘ Low risk

?
* Some concerns

. High risk

Q-
V€ ‘“".‘.“‘Seled‘iverepon—ing
QOOO@OOO@OOE 0w

-~

0000 -0 - ®O OO O vwonuonpcs
000000000 - @~ @ croncen:

- 00-0-0000000® OV

~J

Theoretical intervention characteristics

Three studies explicitly stated they used a theory to develop
study materials including social cognitive theory [49, 50, 56],
transtheoretical model [49] and social ecological model [50].
Other studies included information regarding habit formation
[48], autonomy [48], self-efficacy [49] and action/coping
planning [47, 50]. Aside from those studies with group-
based session, to increase social support, one study formally
included spouses or partners in the intervention [60] and one
had a private Facebook group for study participants [50].

Risk of bias as percentage
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Detailed descriptions of the interventions included can be
found in Table 2.

Outcomes

Follow-up
12 months
None
None

Study feasibility was stated as the primary outcome for seven
studies [47, 48, 50, 54, 55, 58, 60], of which six were deemed
feasible based on recruitment, retention, adherence, and com-
pliance rates [47, 48, 50, 54, 55, 60]. Though attendance and
compliance rates were high, one study was deemed not feasi-
ble due to the large number of dropouts owing to the more
severe illness of bladder cancer patients [58]. Change in ac-
tivity or diet behaviour was a primary outcome for two studies
[48, 49] and five focused on physical [52, 56-58] or cognitive
functioning [54]. Seven found significant improvements in the
primary outcome [48-50, 52, 54, 56, 57] while one found no
significant group difference [58], though this was a feasibility
trial. Further details can be found in Table 3.

To measure QoL, five studies used the Medical Outcomes
Study’s Short-Form 36 (SF-36) [50, 56-58, 60], five used all
or part of the general Functional Assessment of Cancer
Therapy (FACT-G) [47, 48, 51, 53, 54] and one used the
European Organization for Research and Treatment of Cancer
QoL Questionnaire 30 (EORTC-QLQ-30) [52]. Six used cancer-
specific measures including the FACT-Prostate [47-49, 55],
FACT-Breast [49, 51] and the EORTC Lung Cancer supplement
[52]. Six studies assessed symptom specific QoL including fa-
tigue [47, 48, 51, 55, 59], anxiety and mood [53] and side effect
burden [59]. Six studies reported significant intervention group
improvements [48, 55—59] and six reported no significant group
difference in one or more QoL measure [48, 49, 51, 52, 54, 60].
Two studies reported significant negative intervention difference
in QoL [47, 50]. There was no difference in effectiveness be-
tween studies that reported using theory/psychosocial compo-
nents to guide the interventions versus those reporting no theory.
Three studies using theory reported significant group differences
in QoL measures [47, 50, 56]; however, two of these were
favouring the non-intervention group [47, 50]. Both theory-
based and non-theory-based studies had within group improve-
ments in both quality of life and physical outcomes. Select QoL
results are described below; full details can be found in Tables 3
and 4.

structional video of the programme and
an instructional workshop post-study

period offered same programme after

data collection was complete.
Wait list control Offered opportunity to

Wait list control Usual care during study
participate in sessions post study.

Wait list control Received home-based in-

Intervention Comparator

focus

Activity
Activity
Activity

cystectomy for bladder

cancer
completed standard

PCS but not currently

treatment 2-24 months
on CT or RT

Timing of intervention
After undergoing radical
prior

partner (64 couples)

randomised
Mean age of PCS 72; mean

cancer survivors
and their spouse or
age of spouses 68

randomised
Mean age 66 (no range)

randomised
Mean age 72 (range 64—78)

97 older (> 60) mixed
64 prostate cancer survivors received treatment for

18 bladder cancer patients

Sample

centre

Setting

University hospital
Community, Cancer
University

USA

Quality of life

RCT
RCT

Participants in a home- or group-based activity programme
reported poorer general and cancer-specific QoL than those
ina 1:1 personal training group [47]. Participants that received
a home-based personalized activity and nutrition intervention
reported similar improvements in general QoL to an attention
control group receiving general information at study end
which was maintained at follow-up [49]. A wait-list control
group showed more positive improvement in scores for pain,

2-arm feasibility Sweden

Design
2-arm RCT

[60]
QoL quality of life, RCT randomised controlled trial, UK United Kingdom, USA United States of America, ADT androgen deprivation therapy, AST androgen suppression therapy, PT personal training, MG

master gardener, PCS prostate cancer survivors, CT chemotherapy, RT radiotherapy

Winters-Stone 2016 2-arm feasibility USA

Table 1 (continued)
Porserud 2014 [58]
Sprod 2015 [59]

Source
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physical role and overall mental health compared to those
receiving a gardening intervention [50]. Both the home-
based and group session-based participants in an exercise in-
tervention for women diagnosed with breast cancer improved
their overall and breast cancer-specific QoL [51]. No differ-
ences were observed between groups on global or lung
cancer-specific QoL in those participating in a prehabilitation
intervention versus usual care [52]. In a group of mixed cancer
patients undergoing chemotherapy, between group differences
favouring the intervention were noted among those having
poorer social and emotional well-being at baseline measures
compared to the wait-list control [53]. No between-group or
within-group differences were found for QoL in speed feed-
back therapy group versus usual care [54]. Those receiving a
supervised activity programme had significant between-group
improvements in overall and prostate cancer-specific QoL
compared to those receiving usual care [55]. While both
groups in a home-based activity and nutrition intervention
versus wait-list control had declines in overall QoL through-
out the study period, the intervention group had significantly
smaller declines than the control group [56]. Physical and
mental composite scores of the SF-36 returned to preoperative
levels in participants in a functional exercise intervention
when compared to those in a usual care group [57]. In an
exercise study among people with bladder cancer, only the
role-physical domain scores improved significantly in the in-
tervention group compared to usual care; all other scores had
no differences [58]. No differences were found between exer-
cise and control groups in men with prostate cancer, but
among spouses also participating, there was a non-
significant increase in partners’ mental health scores [60].

Fatigue and other side effects

Men starting or currently on androgen deprivation therapy
(ADT) reported a similar change in fatigue among three
groups receiving an activity programme [47]. Participants that
received a combination of supervised and home-based activity
reported more improvement in fatigue than control groups
after the study period which was maintained at follow-up
[48]. An activity and nutrition intervention found improve-
ment in depression scores in both the tailored versus non-
tailored groups [49].

In a study comparing the same programme either home or
group based, there were non-significant improvements in fa-
tigue in both groups [51]. Participants receiving a low- to
moderate-intensity home-based activity programme, with
poorer anxiety and mood at baseline, had significant improve-
ments compared to the control group [53]. Men with prostate
cancer participating in aerobic exercise before radiotherapy
reported significantly better fatigue scores than those in usual
care [55]. Those participating in a yoga intervention reported

@ Springer

significantly lower cancer-related fatigue and global side ef-
fect burden than the wait-list control group [59].

Discussion

This review describes the current literature around the nature
of PA and nutrition interventions for older adults with cancer.
Our initial inclusion age criterion was “aged 70 or older”;
however, we had to amend this to 60 or older as we retrieved
no studies that met all criteria illustrating the relative paucity
of literature relating to older adults. Most available research
has targeted relatively young people living with and beyond
cancer, limiting the relevance of subsequent clinical guidance
to older adults [43, 69-71].

We found 14 RCTs relevant to our question; most were
feasibility/pilot trials, but 6 were evaluation phase studies.
Effects on QoL outcomes were unsurprisingly mixed given
that most were not designed to test effectiveness; however,
the evaluation phase trials showed positive trends in QoL
related to lifestyle interventions [49, 51-53, 55, 56]. Trials
were globally representative across North America, the Far
East and Europe and across all healthcare settings. Most stud-
ies were in people with prostate cancer and few included peo-
ple with advanced disease; even the lung cancer
prehabilitation trial included people eligible for radical sur-
gery. Three interventions included both nutrition and PA com-
ponents, with the vast majority of trials investigating a PA
intervention only. Overall, our main findings are that older
adults should be considered as a different population, tailoring
of interventions increases relevance to the patient and a holis-
tic approach with attention to behavioural self-management
strategies with at least some personal contact with a therapist
or health professional seems to be necessary.

Compared with the cancer adult population as a whole,
older adults have more comorbidities, are at more risk for falls
and frailty and current guidelines for behaviour change may
not be relevant. However, from studies of pulmonary rehabil-
itation in non-malignant lung disease, older adults gain as
much benefit as younger patients from such interventions al-
though completion rates are lower; those with frailty being
twice as likely not to complete [24, 72, 73]. Therefore, tailor-
ing interventions is important. In the behaviour change field,
studies that tailor education or interventions to individual par-
ticipants are more likely to result in meaningful behaviour
change [74, 75]. Tailored messages are more personally rele-
vant and are more likely to be read, understood, recalled,
higher rated and seen as credible than generalized messages
[74, 76]. In this review, studies that tailored programmes to
participants’ individual capacity and preference were more
likely to lead to change behaviour and in QoL measures
[48-50, 57]. The more tailored a programme is, the more
relevant it will be and is more likely to result in behaviour
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change [76]. A recent systematic review highlighted the lack
of behaviour change technique (BCT) use among thoracic
cancer interventions [77]. Though we found mixed results of
the effectiveness of theory-based interventions in our review,
lifestyle behaviour change programmes that use appropriate
BCTs to guide interventions are generally more effective [78].

The subjective nature of QoL may be different for older
adults versus younger groups. Values and goals may shift for
those in older age and the approach taken for lifestyle behav-
iour change must reflect this. Research in older adults in the
general population highlights the need for more focus on func-
tional fitness and mental well-being to remain independent
[44]. The goal in this population is to live as well as possible,
for as long as possible. This is reflected in the older adult
cancer population where the goal or desired outcome is often
functional, not fitness [44]. In this review, the majority of
studies found improvements in physical function measures.
One study demonstrated fewer days post-surgical recovery
and a shorter hospital stay in the intervention group [52],
while another study, delivering yoga found reductions in
cancer-related fatigue, physical and mental fatigue, and a low-
er side effect burden [59]. Programmes that are more holistic
in nature, focusing on both physical and mental wellness, may
be most appropriate, seen as more relevant, and thereby gar-
nering greater engagement.

Interventions with positive QoL outcomes had some
form of supervised instruction or training with qualified
professionals. Studies that had at least one face-to-face
session were more likely to have greater positive chang-
es in QoL measures than those that were home-based
only [47, 53, 55, 57, 59]. In some studies, this was only
an introductory session. While supervised activity ses-
sions tend to have higher adherence and satisfaction,
they are more expensive and resource intensive.
However, studies that included telephone professional
support also found positive results [49, 56]. The amount
of supervision needed to make a lasting difference, or
the appropriate “dose” for instigating behaviour change
is unknown, and a recommended avenue of study [79].

Most of the study participants were breast or prostate can-
cer patients during or having completed treatment. While pro-
viding important perspectives, this reduces the generalizabili-
ty of recommendations outside of these groups. In particular,
only two studies included people with more severe disease:
one with lung cancer [57] and one in bladder cancer [58]. The
bladder cancer intervention was deemed not feasible, despite
the positive outcomes in the intervention group, due to the low
recruitment rate and number of drop-outs highlighting the
difficulty in delivering programmes to sicker patients with
more comorbidities [80-82]. Future research should focus
on ways to ensure the most appropriate programmes for these
populations by development work with their target
populations.

The study among lung cancer patients was also the only
prehabilitation study, aimed at providing a programme de-
signed to improve functional outcomes that would therefore
reduce post-surgical complications. Participants will have
been assessed as fit enough for surgery, thereby not informing
clinical practice for most older adults with lung cancer.
Further, while potentially very beneficial, prehabilitation stud-
ies are difficult to implement given the short time-frames nec-
essary prior to radical cancer treatments [79, 83]. Future re-
search needs to investigate how to deliver interventions in as
short a time as possible to have meaningful impact on patient-
centred outcomes among those eligible for surgery.

Most studies focused on PA behaviour, highlighting the
lack of nutrition interventions in older adults living with and
beyond cancer despite nutritional status being a predictor for
poor clinical outcomes [84]. Among the included studies, only
four had a nutrition component [48-50, 56]. The majority of
advice was general and focused on comparing current nutri-
tional intake to national guidelines [48, 50, 56]. Only one
study that used a nutrition intervention provided more detailed
and tailored advice [49]. Diet patterns have been shown to
influence QoL in older adult populations [85] but little re-
search is available that tests the differential effects of tailored
PA, diet or a combination of both. More research is necessary,
particularly randomized controlled trials, to determine the
presence and strength of this link among the older adult
LWBC population.

Limitations and strengths

Strengths include a broad search method and the use of inde-
pendent researchers. However, as with any review, important
papers may have been missed. As with much of cancer re-
search, most patient groups in this review were either breast
or prostate cancer reducing the generalizability of the findings.
Over half of the articles included were identified as feasibility
studies. Though the majority of studies indicated the interven-
tions were feasible, they were underpowered for effectiveness.
Finally, few studies indicated using any theoretical base or
specific BCTs. Future research should incorporate appropriate
techniques to assist self-management and help encourage
higher completion rates for older adults, especially those with
frailty and sarcopenia, learning from research in other condi-
tions as relevant [72].

Implications for research

This work identified key gaps in the evidence
supporting rehabilitation-based programmes for older
adults with cancer, and a paucity of work including
nutrition interventions alongside those aiming to im-
prove PA. Development of acceptable and relevant in-
terventions, flexible across the cancer continuum and
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cancer type and stage are needed. One size is unlikely
to fit all. Future research should be underpinned by
behaviour change theory and include studies to explore
how best to support attendance and completion by those
with frailty and sarcopenia. There is likely to be overlap
with research in other areas of older adults’ health and
rehabilitation but although there is interest in generic
rehabilitation programmes, there is little evidence to
date to confirm benefits in people with cancer, or in
older adults [86, 87].

Conclusions

This review identified very little research that focused
on older adults specifically despite the growing propor-
tion of this group. Few studies included a nutritional
component. Findings useful to inform the design of
activity/nutrition programmes include candidate inter-
vention components, the need to use a holistic and tai-
lored approach with functional goals and some personal
professional contact. The tailoring must take into ac-
count the older person’s personal goals and be flexible
along the cancer continuum depending on current treat-
ment plans. Learning from general older adult popula-
tions as well as rehabilitation literature in other disease
groups, e.g. chronic obstructive pulmonary disease, will
help advance this research.
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