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INTRODUCTION

Protocol registration

The protocol for this review was registered on the PROSPERO International Prospective Register of
Systematic Reviews (Registration number 42016033777).

Background

An overview of systematic reviews synthesised evidence on the relationship between smoking,
physical activity, dietary behaviours and alcohol consumption and important outcomes for people
living with and beyond cancer. That review demonstrated that some lifestyle behaviours may be
associated with important outcomes in people living with and beyond cancer (PLWBC). However it
did not inform us of whether specifically delivering interventions aimed at modifying lifestyle
behaviours effectively improve outcomes for PLWBC. How to promote and sustain healthy lifestyle
behaviours in cancer populations is not well understood. A single, overarching summary of evidence
from published systematic reviews of lifestyle interventions which compares and contrasts findings
can provide policy and practice professionals with the evidence needed for more effective decision
making. This overview of systematic reviews provides a synthesis of evidence on the effectiveness
and cost-effectiveness of interventions aimed at altering lifestyle behaviours for improving
outcomes for people living with and beyond cancer.
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METHODS

Research Question

What is the effectiveness and cost effectiveness of interventions aimed at changing lifestyle
behaviours for people living with and beyond cancer?

Criteria for considering reviews for inclusion

Types of studies

We included all systematic reviews of randomised controlled trials that assessed the effects of any
intervention used to promote healthy lifestyle behaviours. To be included any review must have
achieved a judgement of "Yes" on the third criterion on the AMSTAR tool for assessing the quality of
systematic reviews (Shea 2007): "Was a comprehensive literature search performed?" as we
deemed this a minimum requirement for a review to be considered systematic.

In our protocol our minimum criteria for considering a search “systematic” were that authors must
have searched at least 2 electronic databases using a clear search strategy, and screened the
reference lists of identified studies. We did not consider evidence from non-randomised studies in
this review. Where reviews mixed randomised and non-randomised studies we considered, where
possible, only the evidence from RCTs. We did not include reviews published prior to 2010. We
included systematic reviews of health economic evaluations, or reviews that included health
economic evaluations. We only included reviews published in the English language. Following initial
screening of the searches it became apparent that there was a large volume of reviews with
substantial overlap of primary studies but with mixed quality.

In light of this we made two post hoc amendments to our inclusion criteria. To be considered a
systematic review we added the following minimum criteria to the existing one:

e The characteristics of the included studies must be summarised in tabulated format
(AMSTAR ltem 6)

e The scientific quality/ risk of bias of the included studies must be assessed and documented?
(AMSTAR item 7).

We considered that this approach would only reduce the number of low quality reviews, which
would have presented serious challenges to interpretation. We retained reviews that did not meet
these further criteria if there were no other reviews identified on that topic area.

In addition we reviewed all eligible reviews for redundancy. We identified reviews that were
essentially redundant on the basis that the review was superseded by a more up-to-date review that
included the same participants, intervention type and outcomes. That is, where the earlier review
did not offer additional relevant information provided by more recent reviews.
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Types of interventions

Any intervention aimed at promoting healthier lifestyle behaviours was included in our review. This
included physical activity/ exercise interventions, smoking cessation, and responsible drinking or
healthy eating interventions. We excluded evidence relating to the use of dietary supplements. We
also excluded reviews of psychological interventions that were not specifically focused on lifestyle
behaviour change in relation to physical activity/ exercise, smoking, drinking or dietary behaviours,
such as trials of counselling, or stress management.

Types of outcome measure

Included reviews were required to have measured one or more of the following outcomes:

Mortality

Recurrence

Remission/ recovery

Disease progression

Co-morbidities

Late effects and Consequences of Treatment (incidence or severity of any known

consequence of cancer treatment)

» Behaviour Change, defined as the adoption of healthy lifestyle behaviours targeted by the
intervention

» Measures of physical health or wellness which may include physical function, quality of life,

wellbeing, fatigue, anxiety and depression.

YVVVVVY

For the health economic component, key outcomes were the outputs from cost, cost-utility,
cost-effectiveness, cost-benefit and/or cost-consequence analyses.

Types of participants

Adults, 18 years or older living with or beyond cancer were included. This covered any group who
had received a cancer diagnosis for any cancer type, at any stage in the treatment or recovery
pathway.

Search methods for identification of reviews

Electronic searches

Electronic databases were searched to January 2016 using a combination of controlled vocabulary
(MeSH) and free text terms. Search terms were developed to target cancer and systematic reviews.
We incorporated the BMJ Clinical Evidence search filter for systematic reviews. The OVID MEDLINE
search strategy can be found in Appendix A. All database searches were based on this strategy but
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appropriately revised to suit each database. The following databases were searched from 2010 to
the present:

e Cochrane Database of Systematic Reviews

e MEDLINE (on OVID)

e Scopus

e CINAHL (on OVID)

e Centre for Reviews and Dissemination (CRD) including:
o Database of Abstracts of Reviews of Effects (DARE)
o NHS EED (NHS Economic Evaluation Database)
o HTA (Health Technology Assessment) database

Searching other sources

The reference lists of all eligible reviews were hand-searched to attempt to identify additional
relevant reviews.

Identification of reviews

Search results were independently checked by two overview authors, and eligible reviews were
included. Initially the titles and abstracts of identified studies were reviewed. If it was clear from the
title and abstract that the study did not meet the inclusion criteria it was excluded. Where it was not
clear from the title and abstract whether a study was relevant the full review was checked to
confirm its eligibility. The selection criteria were independently applied to the full papers of
identified reviews by two overview authors. Where 2 independent overview authors did not agree in
their primary judgements they discussed the conflict and attempted to reach a consensus. If they
could not agree then a third member of the overview team considered the title and a majority
decision was made. Occasionally studies not fitting our inclusion passed this initial sift and were then
excluded during the data extraction phase by agreement of two overview authors.

Data collection and analysis

Data extraction and management

Data were extracted independently by two overview authors using a standardised form.
Discrepancies were resolved by consensus. Where agreement could not be reached a third overview
author considered the paper and a majority decision was reached. The data extraction form included
the following details:

e the assessment of methodological quality of the included review

e the objectives of the review
e the number and size of studies
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e details of the included participants

e the interventions studied and control conditions used, including detail where available on
the intervention content, dose and adherence

e the outcomes, and estimates of effectiveness, cost effectiveness and precision.

e the assessment of the methodological quality/ risk of bias of the included trials and
judgements of the quality of the body of evidence (for example using the GRADE approach).
The presence of possible conflicts of interest for authors of the included trials within a
review, and for the authors of the review themselves.

We did not seek information from the included clinical trials that was not presented in the identified
reviews.

Assessment of methodological quality of included reviews

We used the AMSTAR tool to assess the methodological quality of the included reviews (Shea 2007).
AMSTAR assessments were made by two independent overview authors. Where the two
independent overview authors did not agree in their primary judgements they discussed the conflict
and attempted to reach a consensus. If this was not successful a third member of the overview team
considered the title and a majority decision was made.

Assessment of the quality of the evidence in included reviews

Included reviews assessed the methodological quality/risk of bias of included studies in a variety of
ways. We used the judgements made by the authors of original reviews regarding the quality of
evidence/risk of bias but have reported it within the context of our assessment of the quality of the
review itself.

Data synthesis

We tabulated summaries of the characteristics of the included reviews. The precise comparisons
presented were determined by the content of the included reviews. We presented effect sizes using
appropriate metrics including estimates of precision and cost-effectiveness where available. Data
were grouped where possible according to diagnosis (cancer type), the type of intervention
(exercise/ physical fitness, smoking cessation, drinking advice, healthy eating/ dietary interventions,
general healthy lifestyle advice) the outcome and the stage of the cancer journey (during treatment,
after treatment, advanced cancer). Important limitations within the evidence base have been
presented and discussed. Where included reviews did not rate the quality of the body of evidence
we applied the GRADE approach for all key comparisons (Guyatt et al. 2008).

In the GRADE approach, evidence from randomised studies is rated as of high quality. Ratings can be
downgraded where there is concern over the limitations of the included studies, imprecision in
observed effects, inconsistency, indirectness of the evidence to the population of interest or
evidence of publication bias. Ratings can be upgraded where there is consistent evidence of large

19



METHODS

s | Brunel
% University
%' London Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

effects, or other indicators that increase confidence in an estimate such as evidence of a dose-
response relationship. Ratings can be high, moderate, low or very low quality. In terms of confidence
in the findings the ratings can be defined as follows:

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.
Many of the systematic reviews did not conduct meta-analyses and used a vote-counting approach

to synthesis. For these reviews we summarised the synthesis presented for our overview. Where
meta-analyses were conducted, these were reported in our overview.
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FINDINGS - OVERVIEW OF SEARCH RESULTS

Results
Results of the searches

After removal of duplicates the electronic searches returned 6404 records for screening. Of these
167 records were retained after abstract and title screening and the full texts were assessed. 81
records were excluded at this stage and 8 further relevant reviews were identified through hand-
searching of the reference lists of included reviews. A further 21 reviews were excluded on the basis
of redundancy resulting in a total of 73 systematic reviews included in this overview. The search
screening process is illustrated in Figure 1. See Appendix B for a list of excluded studies with reasons
for exclusion.

Characteristics of included reviews

The included reviews investigated a broad range of relevant interventions for a wide range of
cancers. Included reviews variously investigated mixed “lifestyle interventions” that generally
included a physical activity and or dietary advice component with behavioural change techniques
and various levels of psychological and social support; a range of dietary interventions, some to
facilitate weight loss and reduce obesity and some to facilitate healthy weight gain following cancer
treatments that confer a risk of underweight and malnutrition; smoking cessation intervention and
physical activity interventions varied and included aerobic exercise, resistance exercise, mixed
content interventions, dance and movement therapy, range of motion exercise, yoga, tai chi and
gigong. A wide range of outcomes were presented in the included review of relevance to our
overview. For a tabulated summary of the characteristics of the included reviews see Appendix C.
There was substantial overlap between many reviews in terms of the trials included. We identified
no reviews of the evidence relating to interventions aimed at modifying alcohol related behaviours.

Quality of included reviews

The AMSTAR quality assessment scores for the included reviews ranged from 2 to 11 out of a
maximum of 11 (median 6.5). The full results for the AMSTAR quality assessment are presented in
Appendix D. Most common areas that review failed to achieve a positive judgement on the AMSTAR
scale were the presentation of a list of excluded studies, the inclusion of grey literature and
literature regardless of language, the consideration of the risk of publication bias and the reporting
of conflicts of interest, particularly those relating to the authors of the included trials. Cochrane
reviews tended to score more highly than non-Cochrane reviews. In part this is likely to reflect the
better quality of those reviews but also the lack of restrictions on full reporting (for example word
and table counts) when publishing in the Cochrane library and the shorter page count for journal
articles. However, the use of online supplements means that most of these attributes could have
been reported online even if they were not in the main paper.
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Figure 1: PRISMA flow diagram of the search screening process
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FINDINGS OF INCLUDED REVIEWS

Mixed “Lifestyle” interventions

MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews

Three reviews investigated the effectiveness of multicomponent interventions that included relevant
lifestyle components in people with any cancer diagnosis. (De Boer et al. 2015, Scott et al. 2013,
Sumamo et al. 2011)

One Cochrane review (De Boer et al. 2015) reviewed the effectiveness of interventions aimed at
enhancing return to work (RTW) in cancer patients. This review was included in the current overview
as some included studies delivered interventions that addressed relevant lifestyle behaviours. This
review was given an AMSTAR score of 11/11.

The Cochrane review of Scott et al. (2013) examined the effect of multidimensional rehabilitation
programmes for adult cancer survivors. Programmes had to incorporate a physical component (diet
and/ or exercise) with a psychosocial component, compared to no treatment, standard care or an
alternative intervention. Outcomes of interest were physical function, weight change, symptom
control, quality of life, psychological measures, patient adherence, satisfaction with the
rehabilitation programmes and adverse outcomes. This review had an AMSTAR score of 10/11.

Scott et al. (2013) identified 12 RCTs including 1669 participants. Study quality was assessed using
the Cochrane risk of bias tool. No studies had a low risk. Four were classified as having a moderate
risk of bias and eight a high risk of bias. Seven studies explicitly stated that the aim of the
intervention was to promote physical and psychosocial wellbeing. Five studies focused specifically on
improving physical wellbeing (predominantly physical function). Most studies delivered the
interventions through face to face contact, with or without telephone follow-up. Two studies
delivered the intervention through printed materials. Control groups varied from standard care or
ales intensive interventions such a brief educational packages.

Similarly Sumamo et al. (2011) investigated the effectiveness of “lifestyle interventions” in people
with breast and prostate cancer. To be included, interventions were required to include an exercise
and/ or a dietary component and at least one of: behavioural change techniques, counselling,
smoking cessation, stress reduction or group therapy. This review had and AMSTAR score of 10/11.
Outcomes of interest were cancer recurrence, change in physical activity levels, diet, medication use
and compliance with the intervention. The review by Sumamo et al.(2011) included three trials
which were also included in the more up to date Cochrane review by Scott et al. (2013), one which
included people with breast or prostate cancer, one specific to prostate cancer and one specific to
breast cancer. Quality of the included trials was assessed with the Cochrane risk of bias tool. One
trial was at high risk of bias and 2 at unclear risk of bias overall.
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Interventions and comparisons in Sumamo et al (2011) included a telephone counselling programme
to improve diet and physical activity levels, compared to a mailed workbook and telephone
counselling on “other areas” (6 month intervention, n=182); a comprehensive lifestyle change
intervention including a vegan diet, advice to do moderate aerobic exercise, stress management
techniques with a weekly support group and nutritional education by a registered dietician
physicians advice (1 year intervention, n=93) and a home-based programme based on social
cognitive theory and trans theoretical models including personally tailored workbooks, a quarterly
newsletter, telephone counselling and automated prompts compared to a waiting list control. The
type of training was not reported in the original study (n=475, 1 year intervention).

Mixed cancer populations: Outcomes

Recurrence

Sumamo et al. (2011) included one study that reported serum Prostate Specific-Antigen (PSA) levels
as a marker of recurrence and found reduced serum PSA in the intervention group (n=93, mean
difference (MD) -0.63, 95%Cl -1.41 to -0.12, scale not specified). As PSA is not only elevated in
prostate cancer, but also in other prostate pathology, a small mean difference does not necessarily
mean that cancer recurrence was lower in the intervention group compared to controls.

Weight change

Sumamo et al. (2011) included two studies that reported weight change in people with prostate
cancer. Pooled results found greater weight loss (lbs) in the intervention groups (n= 309. mean
difference -7.55 Ibs 95%Cl -13.05 to -2.05, p=0.007, 1°’=44%, heterogeneity not significant).

In one study in breast cancer patients no statistically significant difference in weight loss (lbs) was
seen (n=250, mean difference 3.90 95%Cl -10.32 to +2.52, p=0.23).

Physical activity levels

Sumamo et al. (2011) reported that pooling of two studies produced a statistically significant
increase in activity level in the intervention group (standardised mean difference (SMD) 0.43, 95%Cl
0.13 to 0.72, number of participants for this comparison not reported, low heterogeneity, p value
not reported). One study reported an increase in time minutes spent performing endurance or
strength exercise. It was not clear whether this was minutes per day or per week (MD 15.04, 95%Cl
0.09 to 29.99, p value not reported, n for comparison not reported). The same study looked at the
number of sessions of exercise undertaken per week and found significant differences favouring the
intervention in breast cancer for endurance exercise (MD 1.17 session 95%Cl 0.38 to 1.96, n for
comparison and p value not reported) and for strength exercise (MD 1.67 95%Cl 1.18 to 2.16, n for
comparison and p value not reported).

Dietary intake

Sumamo et al. (2011) reported inconsistent findings between studies on calories from fat
consumption. Of 2 studies in prostate cancer one demonstrated a statistically significant decrease in
calories from fat in the intervention group and one did not. The one study in breast cancer found a
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statistically significant but very small (mean difference -1.76 calories, 95%Cl -2.57 to -0.95)
difference in favour of the intervention group.

In two studies that measured fruit and vegetable intake one found a statistically significant
difference in favour of the intervention and one did not. One study reported a diet quality index and
found a statistically significant difference in favour of the intervention at the end of the intervention
that was not maintained at 6 month follow up.

Compliance with the intervention

Sumamo et al. (2011) reported “compliance” measured indirectly from withdrawals from the trials.
It should be recognised that this is not a direct measure of adherence to the intervention. In two
studies that reported withdrawal rates there was no statistically significant difference between the
groups.

The authors of the review concluded that the strength of evidence regarding lifestyle interventions is
low to insufficient across outcomes but that lifestyle interventions seem to have a positive effect on
behavioural outcomes.

Quality of Life

Scott et al. (2013) were able to pool quality of life data (from the SF-36 scale) for 4 studies (with a
mix of uni- and multi-dimensional focus interventions. They reported a statistically significant
positive effect associated with the intervention on “physical function” (mean difference 2.22, 95%Cl
0.12 to 4.31, p=0.04). However the only presented forest plot was for the SF-36 Physical Component
Score and showed no statistically significant effect (mean difference 1.79, 95%Cl -0.82 to 4.39,
p=0.18, 1°=0%). The assessment time-point for this comparison ranged from 3 to 12 months across
studies though there was no heterogeneity. No effect was seen on the mental health component
scale.

Scott et al. (2013) conclude that their results “tentatively” indicate that interventions with a uni-
dimensional focus may be more successful in generating a positive change in the target of their
focus. There did not appear to be a difference between single cancer site and varied cancer-site
programmes. Face to face interventions with telephone follow up appear to be more effectiveness
and that positive effects plateau at 6 months.

Return to work

In the review by De Boer et al. (2015) analysis of multidisciplinary programmes demonstrated some
improvement in return to work but no improvement in quality of life but this analysis also included
studies that did not include clearly relevant lifestyle behaviours. As such no specific conclusions can
be drawn about the benefit of interventions that included relevant lifestyle components.

Mixed cancer populations: GRADE summary
There is moderate quality evidence that lifestyle interventions may facilitate weight loss in people
with prostate cancer (downgrade for limitations of studies) and low quality evidence (downgraded
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for limitations of studies, inconsistency -single study) that they do not facilitate weight loss in people
with breast cancer.

There is moderate quality evidence (downgraded for limitations of studies) that lifestyle
interventions can increase physical activity levels. The evidence that lifestyle interventions can
induce dietary change is conflicting and there is no direct evidence relating to intervention
adherence.

There is low quality evidence (downgraded for limitations of studies and imprecision) that mixed
lifestyle interventions do not offer consistent improvements in Quality of Life in survivors of various
cancers. No specific conclusions can be drawn about the benefit of lifestyle interventions for return
to work.

BREAST CANCER

Breast cancer: Characteristics of reviews

One review, Spark et al. (2013) specifically focused on the maintenance of behavioural change
outcomes in trials of dietary and/or physical activity interventions in breast cancer survivors. They
sought to identify the proportion of trials that reported maintenance of behavioural change, the
proportion of trials that achieved successful change and any characteristics that might be common
to “successful” trials. This review had an AMSTAR score of 5/11.

Out of 63 trials they found 10 trials with 1536 participants in total that reported post-intervention
maintenance of outcomes. Seven trials included women with breast cancer exclusively, and the
other studies included both breast and prostate cancer survivors. 7 evaluated physical activity
interventions, one evaluated a dietary intervention and one a combined physical activity and dietary
intervention. The duration of interventions in the included trials ranged from one to 10 months, and
the length of follow-up ranged from 3 to 12 months. To assess the quality of included studies that
used a 10 point tool adapted from the CONSORT statement. The median quality score achieved was
6/10.

Breast cancer: Outcomes

Maintenance of behavioural change

Four of the ten trials reported successful maintenance of behaviour change for at least 50% of
outcomes. Of these three were for physical activity interventions and one was for a combined
physical and dietary intervention. In that trial only the dietary behaviour was successfully
maintained.

Characteristics of “successful” behaviour change trials

Spark et al. (2013) report that maintenance of behaviour change appeared to be more common in
trials that targeted participants who were undergoing treatment, rather than those after treatment
and who were therefore closest to the point for diagnosis on entry to the trial.
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Age, BMI of participants, the duration of the intervention or follow-up period and trial the quality

|” I”

score were not different between “successful” and “unsuccessful” trials. Only four trials described
specific strategies for promoting maintenance of behaviour change of which 2 were successful and 2
were not. Successful trials were more likely to inadequately report the methods used for dealing
with missing data. These characteristics should be treated with caution as they are based on a very

small number of overall studies.

Breast cancer: GRADE summary

The authors concluded that there is very limited evidence to inform how best to sustain initial
improvements in physical activity and dietary behaviours and recommend more research in this
area. The nature of the question of this review does not lend itself to GRADE quality assessment.

GYNAECOLOGICAL CANCERS

Gynaecological cancers: Characteristics of reviews
One reviews (Smits et al. 2015) evaluated the effectiveness of lifestyle interventions for quality of
life. Smits et al. included endometrial or ovarian cancer survivors and had an AMSTAR score of 5/11.

Smits et al. (2015) included three RCTs (combined n= 153). Risk of bias was assessed using the
Cochrane study methods group tool. Only one RCT blinded outcome assessors.

All three trials in the Smits et al. (2015) review delivered physical activity behavioural change
programmes and 2 of those included a nutritional counselling component. The control group
conditions were not clearly described. Intervention duration ranged from 12 weeks to 6 months and
two of the interventions were described as home-based. Two of the trials include only overweight
women and one only sedentary women with mild to severe fatigue.

Gynaecological cancers: Outcomes

Quality of Life

Smits et al. conducted a meta-analysis of 2 trials and did not find a statistically significant difference
in global QoL scores at 3 months (p=0.76) or 6 months (p=0.49) (pooled n=153, p= no
heterogeneity).

Physical functioning
One trial (n=45) did not demonstrate a statistically significant effect for physical functioning.

Fatigue
One trial (n=45) did not demonstrate a statistically significant effect for fatigue.
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Weight Loss
Two studies (combined n=120) separately reported statistically significant weight loss in favour of
the intervention though the effect sizes were not reported.

Physical activity
One trial (n=45) demonstrated a statistically significant difference in physical activity in favour of the
intervention group though the effect sizes were not reported.

Depression
Two studies showed no significant difference in Beck Depression Inventory scores (effect sizes not
reported).

Smits et al. (2015) concluded that lifestyle interventions have the potential to improve the Qol of
gynaecological cancer survivors and may significantly reduce fatigue, but based this conclusion
largely on non-RCTs not considered in this overview. The results of the clinical trials reported here
do not concur with that conclusion. Both reviews concluded that more research was required in this
area.

Gynaecological cancers: GRADE summary

Using GRADE there is low quality evidence (downgraded for limitations of studies and imprecision)
that lifestyle interventions promoting physical activity with or without nutritional counselling do not
improve quality of life in gynaecological cancer survivors. There is low quality evidence (downgraded
for limitations of studies and imprecision) that these interventions do not improve fatigue or
depression but that they might facilitate weight loss and physical activity, though the effect sizes
were not reported.

PROSTATE CANCER

Prostate cancer: Characteristics of reviews
Three reviews reported on the effects of mixed lifestyle interventions in prostate cancer (Hackshaw-
McGeagh et al. 2015, Mohamad et al. 2015, Larkin et al. 2014))

Hackshaw-McGeagh et al. 2015 reviewed the evidence of the effectiveness of dietary, nutritional
and physical activity interventions for modifying disease progression and mortality in men with
prostate cancer. This review had an AMSTAR score of 9/11.This review included 44 RCTs, of which
most were not relevant to this overview as they specifically focused on dietary supplements. Eleven
RCTs were relevant to this overview, 4 of which reported a physical intervention including resistance
and/or aerobic training, 3 reported a complex nutritional intervention including an educational
element and 4 reported a combined nutritional and physical activity element. The men in the
included studies had undergone a variety of different cancer treatments or received the intervention
prior to undergoing radical prostatectomy. Study quality was assessed using the Cochrane risk of
bias tool. Overall most studies demonstrated a high or unclear risk of bias on the majority of criteria.
No meta-analysis was conducted and results were synthesised narratively.
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One review (Larkin et al. 2014) reviewed the effectiveness of non-pharmacological interventions
employed specifically for managing cancer related fatigue in men with prostate cancer at any stage
of disease who were undergoing current treatment for cancer or had received treatment within the
previous 12 months. This review had an AMSTAR score of 5/11.They included 5 RCTs (combined
n=408) of people with prostate cancer being treated with radiotherapy and or androgen deprivation
therapy (ADT). The included interventions varied. All included an exercise component, of various
types, one also included dietary advice. The dose and duration of the interventions varied from 8 to
24 weeks and variously included individualised and group exercise and self-directed home exercise
component. All were compared to usual care or a waiting list control.

The quality of included studies was assessed using the Joanna Briggs Institute critical appraisal
checklist. A score of more than 5/10 on this tool was considered by the reviewers the threshold for a
high quality study. However this does mean that a study containing possibly substantial risks of bias
might be classified as high quality. For example while all studies were randomised, concealed
allocation was not reported in 3 of the 5 studies, outcome assessors were not blinded in two studies
and one study did not account for attrition in the analysis.

One review (Mohamad et al. 2015) investigated the effect of dietary and physical activity
interventions aimed at reducing body weight in men treated for prostate cancer at any stage of
treatment. This review had an AMSTAR score of 7/11.This review included 20 RCTS with a combined
n of 1298. This included 6 trials of dietary interventions, 8 of PA interventions and 6 of combined
diet and exercise interventions. Study quality was assessed using the Cochrane risk of bias tool, and
most studies were at unclear risk of bias on more than one criterion. Interventions were
heterogeneous in terms of content, duration and the intensity of clinician contact. While behaviour
change techniques appeared to be employed, none of the trials specifically named a behaviour
change therapy underpinning their approach. No meta-analysis was conducted and the results were
synthesised narratively.

Prostate cancer: Outcomes

Body weight

Mohamad et al. (2015) reported that studies of diet interventions that used low-fat or calorie
restricted diets either alone or in combination with physical exercise tended to show more
convincing changes in body weight and composition than other types of intervention and that less
change in body weight or BMI was seen in exercise only interventions, though results were varied.
They concluded that diet intervention, alone or in combination with exercise, can lead to weight loss
in men treated for prostate cancer.

This review provides more up to date support than the review of Sumamo et al. (2011, see above)
that there is moderate quality evidence that lifestyle interventions may facilitate weight change in
people with prostate cancer (downgrade for limitations of studies).
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Cancer-related fatigue

In the review by Larkin et al. (2014) no meta-analysis was conducted and the evidence was
synthesised narratively. Four studies demonstrated statistically significant reductions in fatigue in
favour of the intervention group, and one did not find a statistically significant difference. The study
presented post intervention fatigue scores for each group in each study, but did not present
between group differences.

Larkin et al. (2014) concluded that despite variation in the type of exercise, amount undertaken and
duration of interventions, physical activity was shown to be beneficial in mitigating fatigue.

Disease progression

Hackshaw-McGeagh et al. (2015) included four RCTs (combined n=439) reported no consistent effect
of physical activity interventions on PSA-based measures of disease progression. Three RCTs of low
fat dietary interventions (combined n=256) reported no consistent effect PSA-based measures of
disease progression. Four RCTs of combined dietary and PA based interventions (combined n=297)
reported no “consistent” effect, though the outcome was not reported clearly for this comparison.
Of note, this review included one trial that had been included in the review by Sumamo et al. (2011)
which reported a positive effect of a vegan diet and aerobic exercise on PSA levels (see above) at 12
months follow up.

Mortality
No results were reported for mortality following interventions relevant to this overview.

Prostate cancer: GRADE summary

There is very low quality evidence (downgraded for limitations of studies, inconsistency and
imprecision) that physical activity and dietary interventions do not positively impact on PSA-related
measures of disease progression. There is low quality evidence (downgraded for limitations of
studies and inconsistency) that lifestyle interventions with a physical activity component reduce
cancer-related fatigue.
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Patient education focused interventions

MIXED CANCER POPULATIONS

Mixed cancer patients: Characteristics of reviews

One review (Du et al. 2015) sought to evaluate the effectiveness of patient education programmes
for cancer related fatigue in adults with cancer of any type, stage or clinical status. Relevant
secondary outcomes included quality of life. This review scored 5/11 in the AMSTAR scale.

This review identified 10 RCTs of which 8 were relevant to this overview. Relevant trials focused on
breast, lung or gastric cancers or did not specify the type of cancer. The review did not stratify
studies by the type or stage of cancer. Two included advice on physical exercise (pooled n=382) and
6 included advice on nutrition and physical exercise (pooled n=665) compared to waiting lists or
usual care controls. Interventions were delivered by a range of health professionals. The specific
detail of the physical exercise or nutritional advice aspects of the interventions were not reported.

The quality of included studies was assessed using the Cochrane risk of bias tool. While none of the
studies were able to blind participants, assessors were only blinded in 2 of the 8 relevant studies, 2
studies were at high risk of bias for allocation concealment and one was at unclear risk for adequate
randomisation.

Mixed cancer patients: Outcomes

Cancer related fatigue

No meta-analysis was conducted. In a narrative synthesis, 5 trials, all of which included a nutritional
and physical activity component, reported what was described by the reviewers as a “limited
positive effect” and 2 trials found no effect. Only one trial, which included a physical activity
component but no nutritional component, found a statistically significant positive effect. Following
the convention of equating statistical significance with evidence of an effect would lead to the
conclusion that of eight trials only one demonstrated a positive effect.

Quality of life
No meta-analysis was conducted. One trial (n=382) found that an intervention with a physical
activity component demonstrated no effect.

Due et al. (2015) concluded that there was limited evidence for the use of patient education
programmes to reduce cancer-related fatigue, but that they appear to play “some positive role”.
They cautiously recommend patient education programmes and call for more rigorous, and well
characterised RCTs.
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Mixed cancer patients: GRADE summary

There is low quality evidence (downgraded for imprecision and inconsistency) that patient education
programmes that include a lifestyle behaviour component do not improve cancer related fatigue and
quality of life. The lack of clear description of the content of the interventions makes interpretation
of these data challenging.

Smoking cessation interventions

MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews

Only one review (Nayan et al. 2013) investigated the impact of tobacco cessation interventions. This
review included RCTs and cohort studies that delivered smoking cessation programmes and
compared them to standard usual care in adult smokers with a diagnosis of cancer. Studies had to
report smoking cessation rates to be included. Analysis was conducted at short term (mean 5 weeks)
and long term (= 6 month follow up). This review had an AMSTAR score of 7/11.

The review included 13 studies, 10 RCTs and 3 cohort studies with a total of 1301 participants. Risk
of bias in the RCTs was assessed using a 7 point tool similar to the Cochrane risk of bias tool. The
authors concluded that all studies were at low risk of bias. However none of the included studies
reported allocation concealment, which is a known risk of bias associated with exaggerated effect
sizes (Savovic et al. 2012, Wood et al. 2008). Risk of bias was not assessed for the included cohort
studies. Interventions in the included studies were delivered by health care professionals and
included pharmacological approaches (nicotine replacement therapy, bupropion or varenicline) and
non-pharmacological approaches (CBT, counselling, self-help material, education modules,
motivational interviewing).

Mixed cancer populations: Outcomes

Smoking cessation rates

Meta-analysis, which pooled RCTs with cohort studies, was conducted. Pooling all types of
intervention together suggested no statistically significant effect of interventions on cessation rates
in the short term (6 studies, n=433, Odds Ratio (OR) 1.54, 95%Cl 0.909 to 2.64, p=0.108, 1> = 8.7%) or
the long term (8 studies, n=1214, OR 1.21, 95%Cl 0.931 to 1.84, p=0.120, 1 = 15%) with no significant
heterogeneity.

Sensitivity analysis pooling only studies with purely non-pharmacological interventions
demonstrated no statistically significant effect of the intervention (5 studies, n=not clearly reported,
OR 1.35, 95%CI 0.62 to 0.97, p=0.120, 1> = 0%). When studies of interventions that delivered
combined pharmacological and non-pharmacological interventions were pooled, a statistically
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significant increase of the odds of cessation was seen (8 studies, n= not clearly reported, OR 1.40,
95%Cl 1.06 to 1.87, p value not reported, 1°=1.8%). Sensitivity analysis looking at interventions
delivered in the perioperative period demonstrated a large statistically significant increase in
cessation rates (5 studies, n not clearly reported, OR 2.31, 95% Cl, 1.32 to 4.07; I* = 0%).

Considering these analyses it is arguable that pooling a range of different interventions into a single
meta-analysis is inappropriate as we would not necessarily predict similar effect sizes from different
approaches. Similarly pooling effect sizes from RCTs with those from cohort studies is controversial.
However the low heterogeneity in effect sizes observed across the key analyses suggests that large
differences in effect size between different approaches and study designs were not present. The
results of sensitivity analyses should be treated with caution as it is not clear whether they were
planned a priori or represent post hoc analysis.

The authors concluded that tobacco cessation interventions in the oncology population do not
deliver statistically significant increases in cessation rates in cancer patients overall but that the
perioperative period may be an important teachable moment.

Mixed cancer populations: GRADE summary

There is moderate quality evidence (downgraded once for imprecision as the numbers of patients
for each analysis was not readily available) that tobacco cessation programmes do not improve
cessation rates in people with cancer.

Nutritional/ Dietary Interventions

MIXED CANCER POPULATION AT RISK OF/ WITH MALNUTRITION

Mixed cancer population at risk of/ with malnutrition: Characteristics of reviews

One review (Baldwin et al. 2012) reviewed the evidence of effectiveness for oral dietary
interventions in people with cancer who were malnourished or at risk of malnutrition. This review
scored 7/11 on the AMSTAR tool.

Of 13 included RCTs 10 included a dietary advice component with or without oral nutritional
supplements and were relevant to this overview. Trials included patients with gastrointestinal
cancers, leukaemia, gynaecological cancers, lymphoma and cancer of the head and neck, breast,
lung and bladder. The primary outcome for this review was mortality and a relevant secondary
outcome was weight loss. Risk of bias in included trials was derived using an adapted version of the
Cochrane risk of bias tool. All studies were judged to be at risk of bias from one or more
characteristics.
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Mixed cancer population at risk of/ with malnutrition: Outcomes

Mortality
In a meta-analysis of 9 studies (n=1240) no effect was seen compared to routine care (Relative Risk
RR 1.06, 95%Cl 0.92 to 1.22, p=0.43, 1°=0%) with no heterogeneity.

Quality of life

Baldwin et al. (2013) only included studies which measured QoL using the European Organization for
Research and Treatment of Cancer (EORTC) scale in their meta-analysis, so excluded 2 of the 7
included RCTs that measured QoL.

Meta-analysis of global QoL (EORTC) scores demonstrated a statistically significant effect in favour of
the intervention (4 studies, n=560 mean difference 24.02 (95%Cl 14.22 to 33.72, p<0.00001) but
with substantial heterogeneity (1°=98%, p<0.00001). Length of follow-up period for these results
ranged from 6 weeks to 6 months.

Sensitivity analysis removing the one study with results that appeared to be clear outliers
substantially reduced heterogeneity and the effect size, though this remained statistically
significant(3 studies, n= 374, mean difference 5.53 95%Cl 0.73 to 10.33, p=0.02, 1’=27% ). It is not
clear whether this approach to exploring heterogeneity was planned a priori.

With regards to analysis of QoL subscales, statistically significant improvements were seen for
emotional function and dyspnoea and loss of appetite on the symptoms scales.

Weight gain

In meta-analysis of weight gain (7 studies, n= 716) a statistically significant difference in weight gain
in favour of the intervention was seen (mean differencel.86 kg, 95%Cl 0.25 to 3.47, p=0.02) with
high heterogeneity (I* 76%, p<0.0001).

After removal of 2 studies accounting for heterogeneity no statistically significant increase was
observed (5 studies, n=551 mean difference 0.31kg, 95%Cl -0.60 to 1.21, p=0.5, 12 0%) P=0.88.

The authors conclude that oral nutritional interventions have no effect on survival and that the
effect on body weight and energy intake is inconsistent but that statistically significant
improvements in some aspects of QOL may be achieved. They acknowledge the effect size for global
Qol that it is not clear whether these are clinically meaningful changes in QoL to the patient.

Mixed cancer population at risk of/ with malnutrition: GRADE summary

There is moderate quality evidence that oral nutritional interventions have no effect on survival
(downgraded for limitations of studies) in people with cancer who were malnourished or at risk of
malnutrition.

There is low quality evidence (downgraded for limitations of studies and inconsistency) that oral
nutritional interventions are not effective at promoting important weight gain in people with cancer
who were malnourished or at risk of malnutrition.
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There is low quality evidence (downgraded for limitations of studies and inconsistency) that oral
nutritional interventions have a positive effect on quality of life in people with cancer who were
malnourished or at risk of malnutrition, though the clinical importance of that difference is
uncertain.

MIXED CANCER POPULATION AT ADVANCED STAGE OF CANCER WITH CACHEXIA

Mixed cancer population at advanced stage of cancer with cachexia: Characteristics of
reviews

One review (Balstad et al. 2013) reviewed the evidence for the effectiveness of dietary counselling
for treating weight loss in patients with advanced cancer with varying stages of cachexia. Secondary
outcomes were physical function and quality of life. This review scored 6/11 on the AMSTAR scale.

The review identified three RCTs (combined n=561), one of patients with gastrointestinal and non-
small cell lung cancer (NSCLC) patients, one with advanced colorectal and gastric cancer patients and
one with metastatic NSCLC and colorectal cancer patients. Interventions included dietary advice to
increase caloric intake with or without nutritional supplements. The quality of included studies was
assessed using the Cochrane risk of bias tool. All 3 trials were rated at unclear or high risk of bias on
at least criterion other than patient and clinician blinding. No meta-analysis was conducted for any
outcome.

Mixed cancer population at advanced stage of cancer with cachexia: Outcomes

Quality of Life and Physical Function
One study (n=358) found no difference in QoL using 2 different scales. This study also found no
difference in physical function.

One study (n=23) found a statistically improvement in a Linear Analog Scale Assessment (LASA) of
leisure activity QoL and psychological QoL in favour of the intervention. The exact between group
differences were not reported.

Weight

Of the three trials, 2 demonstrated no statistically significant difference weight gain (or reduced
weight loss) during the intervention. Of these one trial reported no difference at 6 week follow up
but a significant difference of 3.4kg at one year (p<0.05, confidence intervals not presented). At the
end of one trial there was a statistically significant difference in weight loss of 3.4kg at the end of a
56 day intervention period.

The review authors concluded that dietary counselling can affect energy intake and body weight, but
that there is insufficient evidence that dietary counselling given to patients with cancer is beneficial
for improving weight or energy balance in the different cachexia stages.
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Mixed cancer population at advanced stage of cancer with cachexia: GRADE summary
There is very low quality evidence (downgraded for limitations of studies, inconsistency and
imprecision) that dietary counselling might help reduce weight loss in patients with advanced cancer
and cachexia.

There is very low quality evidence that dietary counselling may have a limited positive influence
aspects of Quality of life in this group (downgraded for limitations, inconsistency and imprecision).
There is very low quality evidence (downgraded for limitations, inconsistency and imprecision) that
dietary counselling does not improve physical function in this group.

HEAD AND NECK ADENOMA RECEIVING RADIOTHERAPY OR
CHEMORADIOTHERAPY

Head and neck adenoma receiving radiotherapy or chemoradiotherapy: Characteristics
of reviews

One review (Langius et al. 2013) reviewed the effectiveness of nutritional interventions in people
with head and neck squamous cell cancers. Of these the most up to date (Langius et al. 2013)
focused on people treated with radiotherapy or chemoradiotherapy. The AMSTAR score for this
review was 8/11. Of 10 trials identified, 4 were relevant to this overview (combined n=192) as the
delivered intervention was not just nutritional supplementation. Three of these trials were included
in the mixed cancer population review of Baldwin et al. (2012) and one was included in the review of
Balstad et al. (2014). The majority of participants had cancer of the pharynx or larynx. These 4 RCTs
examined the effect of individualised dietary counselling, delivered by a dietician compared to no
counselling or general nutritional advice by a nurse. To examine the quality of the included trials
Langius et al. (2013) used the Cochrane risk of bias tool and found all included studies to have a high
risk of bias. Lack of blinding was a common issue that is hard to avoid in these trials but all studies
were at unclear or high risk of bias on other criteria. No meta-analysis was conducted.

Head and neck adenoma receiving radiotherapy or chemoradiotherapy: Outcomes

Mortality
No study reported mortality as an outcome.

Nutritional status

Langius et al. (2013) reported that all four studies found positive effects on nutritional status. Of
these, three reported on bodyweight changes during and after radiotherapy and all found
statistically significant positive effects of dietary counselling. Specific effect sizes with measures of
precision were not reported although, from the raw data, differences in weight loss across the
studies ranged from around 1 to 3 kg.

Three studies reported on malnutrition. All showed less malnourished patients in the intervention
group but, of these, two studies only found this effect at 8 weeks after the start of radiotherapy and
not at other points in time.
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Quality of life
Two of the four studies reported statistically significant positive effects of dietary counselling, no
effect sizes were reported.

The authors concluded that individualised dietary counselling by a dietician had some benefits for
nutritional status and quality of life.

Head and neck adenoma receiving radiotherapy or chemoradiotherapy: GRADE summary

There is low quality evidence (downgraded for limitations of studies and imprecision) that
individualised dietary counselling by a dietician offers some improvement in nutritional status and
body weight, and very low quality evidence of a benefit for quality of life (downgraded for
limitations of studies, imprecision and inconsistency) in patients with head and neck adenoma
undergoing radio- or chemoradiotherapy.

LUNG CANCER

Lung cancer: Characteristics of reviews

Two further reviews (Kiss et al. 2014, Payne et al. 2013) investigated dietary/ nutritional
interventions specifically in people with lung cancer. Kiss et al. 2014 focused on people undergoing
chemotherapy and/ or radiotherapy and Payne et al. focused on people with advanced stage lung
cancer. Kiss et al. (2014) scored 6/11 and Payne et al. (2013) scored 7/11on the AMSTAR scale.
Payne et al. 2013 investigated the effects of nutritional interventions specifically for people with
advanced stage NSCLC (stages lllb or IV) regardless of whether they were receiving active treatment.
They identified no RCTs relevant to this overview.

Kiss et al. identified 3 RCTs (combined n=399), two of which were included in the review by Balstad
et al. (2014). Interventions included dietary counselling with or without nutritional supplements.
Quality was assessed using the ADA tool and studies could be given a judgement of neutral positive
or negative. Two studies were rated as neutral and one as negative. Outcomes of interest were
dietary intake, weight, nutritional status, QoL, functional status, treatment response and survival. No
meta-analysis was conducted. In all three studies patients were receiving chemotherapy. In no
studies were patients receiving radiotherapy.

Lung cancer: Outcomes

Dietary intake
Two studies reported energy intake and both found a statistically significant increase in dietary
intake. Effect sizes with precision estimates were not reported.

Nutritional status
One trial (n=105) reported assessed nutritional status using fat-free mass from triceps skinfold
measurements. No differences were seen between the dietary counselling and control group.
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Quality of life

Two trials (combined n=361) found no differences between the groups for QoL but, of those, one
trial reported that the data were incomplete for this outcome due to incomplete questionnaires for
some participants

Survival
Three trials found no difference in survival between the intervention and controls groups at 1 year.

Treatment Response
Two trials (combined n=285) reported no significant differences between groups in the number of
people with a complete or partial response to their cancer treatment.

Weight
All three RCTs were reported to find no statistically significant differences in weight between the
intervention and control groups during the intervention.

The authors concluded that dietary counselling improved energy and protein intake during
chemotherapy in patients with lung cancer, and no benefit on other outcomes but that due to
limitations in the evidence the results should be treated with caution. They found a lack of evidence
relating to people receiving radiotherapy.

Lung cancer: GRADE summary

There is low quality evidence (downgraded for limitations of studies and imprecision (effect sizes
with confidence intervals not reported) that dietary counselling improves energy intake in patients
with lung cancer undergoing chemotherapy.

There is moderate quality evidence (downgraded for limitations of studies) that dietary counselling
does not affect weight change, survival or response to chemotherapy in this group. There is low
quality evidence that dietary counselling does not improve quality of life in this group.

There is no evidence relating to the effectiveness of dietary counselling for patients with lung cancer
receiving radiotherapy.

Specific dietary interventions
Low fat diet
BREAST CANCER

Breast cancer: Characteristics of reviews

One review (Xing et al. 2013) investigated the effectiveness of post-diagnosis low fat diet on
recurrence and all-cause mortality in people with breast cancer. The review included RCTs and
cohort studies and had an AMSTAR score of 3/11. Low fat diet was not clearly defined. No formal
assessment of the quality of the included studies was presented. Of the 2 RCTs included both were
health promotion interventions. The Women's Intervention Nutrition Study (WINS) compared
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promoting the reduction of fat intake to 15% of total intake while maintaining nutritional adequacy,
supported by monthly telephone support with dieticians and annual workshops for a median follow
up time of 60 months to general dietary / nutritional guidelines with 3 monthly telephone support
from a dietician. The Womens Healthy Eating and Living (WHEL) study compared a diet very high in
fruit, vegetables and fibre, but low in fat (15-20% of total intake) supported by cooking classes and
telephone counselling in the early phase to self-monitoring and newsletters in the later phase for 4
years to printed nutritional information describing a more generic healthy diet supplemented by a
smaller number of cooking classes and newsletters.

Breast cancer: Outcomes

All-cause mortality

Evidence from 2 RCTs pooled with one multi-centre cohort study (combined n=9996) demonstrated
a non-significant 17% decrease in the relative risks of mortality (HR 0.83, 95%Cl 0.69 to 1.00, p=0.05,
1°’=17%). However there were similar discrepancies between the effect sizes from the original RCTs in
this meta-analysis and those reported in the original papers. We conducted our own meta-analysis
of the hazard ratios presented in the original papers, using the generic inverse variance method and
a random effects model as recommended in the Cochrane Handbook (Higgins et al. 2011). This new
analysis, which only included the RCTs, found no statistically significant effect of low fat diet on
overall mortality, without heterogeneity (2 studies, n=5526, HR 0.90, 95%Cl 0.75 to 1.09, p=0.29, 12
0%, figure 2).

Figure 2: Meta-analysis of low fat diet vs generic healthy diet advice. Outcome: Mortality

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
WHELS -0.09 0119898 E35% 0.91[0.72 118
WINE -012 0158163 365% 0.89[065,1.21]
Total (95% CI) 100.0% 0.90 [0.75, 1.09]
Heterogeneity: Tau®= 0.00; Chif=0.02 df=1 (P =088, F=0% 0 0= 0's ] 3 : e

Testioroverall effect. Z=1.08 (P =0.29) Favours low fat diet Favours generic advice
Xing et al. (2013) concluded that post-diagnostic low fat diet may improve breast cancer survival by
reducing risk of recurrence. Our re-analysis of the data does not support their conclusions.

Recurrence

Xing et al. (2013) presented a meta-analysis of two large RCTs (n=5525) and reported a statistically
significant 33% reduction in the relative risk of recurrence (HR 0.77, 95%Cl 0.63 to 0.94, p=0.009, 2
0%). However there were discrepancies between the effect sizes from the original studies in this
meta-analysis and those reported in the original papers, raising concerns about its accuracy. As a
result we took the step of conducting our own meta-analysis of the hazard ratios presented in the
original papers, using the generic inverse variance method and a random effects model as
recommended in the Cochrane Handbook (Higgins et al. 2011). This new analysis found no
statistically significant effect of low fat diet on recurrence, with heterogeneity (2 studies, n= 5526,
HR 0.85, 95%Cl 0.63 to 1.13, p=0.26, I’ 68%, figure 3).
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Figure 3: Meta-analysis of low fat diet vs generic healthy diet advice. Outcome: Recurrence

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
YWHELS -0.04 0.089286 &57.3% 096 [0.81,1.14]
WINE -0.34 0145408 427% 0.71 [0.54, 0.95] ——
Total (95% CI) 100.0% 0.85 [0.63, 1.13]
e 2 . F- . —_ — LR = J 1 1 1 1 1
Heterogeneity: Tau®= 0.03; Chi*=3.09, df=1 (P = 0.08); F= 63% 01 0= 0's ] 5 L A

Testfor averall effect Z=1.13 (P = 0.26) Favours low fat diet Favours generic advice
Breast cancer: GRADE summary

Using GRADE we found low quality evidence (downgraded due to unknown limitations of studies and
inconsistency) that low fat diet does not reduce the risk of recurrence in people following a diagnosis
of breast cancer, and moderate quality evidence (downgraded for limitations of studies) that a low
fat diet does not reduce all-cause mortality in this group.

Low Bacterial Diet
MIXED CANCER POPULATION RECEIVING CHEMOTHERAPY

Mixed cancer population receiving chemotherapy: Characteristics of reviews

One Cochrane review (van Dalen et al. 2012) investigated the efficacy of a low bacterial diet (LBD)
for preventing the occurrence of infection and infection-related mortality in adults and paediatric
cancer patients receiving chemotherapy that was causing episodes of neutropenia. Secondary
outcomes of interest were the need for antibiotic therapy and quality of life. This review had an
AMSTAR score of 10/11. This review included three RCTs comparing LBD to a control diet, of which 2
were in adults and relevant to this overview. Included patients had various types of haematological
malignancies or solid tumours. For all three studies the description of the intervention regimens was
described as “scant”. One trial (n=153) compared a cooked diet to a raw diet and one study (n=20)
compared a LBD to a normal hospital diet. Risk of bias was assessed using the Cochrane risk of bias
tool and all studies were at high or unclear risk of bias on a number of criteria.

Mixed cancer population receiving chemotherapy: Outcomes

Mortality
In one study that reported mortality (not specifically infection-related) no difference between
cooked and raw food diet was observed (n=153, p=0.36).

The authors concluded that there was insufficient evidence and noted that no evidence for an effect
does not necessarily equate to evidence of no effect.

Rate of infection
One study n=153 compared a cooked to a raw diet and found no significant difference in the risk of
infection between groups (RR 1.15, 95%Cl 0.98 to 1.34, p=0.08).0ne study compared LBD to a
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normal hospital diet (n=20) but did not report infection rates in a useable format. However the study
reported no statistically significant difference (p=0.48).

Mixed cancer population receiving chemotherapy: GRADE summary

Using GRADE there is low quality evidence (downgraded for limitations of studies and imprecision)
that low bacterial diets do not reduce infection rates and mortality in people with cancer undergoing
chemotherapy.

Green tea
LUNG CANCER

Lung cancer: Characteristics of reviews

One review (Fritz et al. 2013) reviewed the evidence for the safety and efficacy of green tea or the
treatment and prevention of lung cancer, considering potential interactions with chemotherapy or
radiotherapy. This review had an AMSTAR score of 5/11. They identified no RCTs relevant to this
overview.

Lung cancer: GRADE summary
There is insufficient (no) evidence relating to the effectiveness or safety of green tea for the
treatment of lung cancer.

Soy
BREAST CANCER

Breast cancer: Characteristics of reviews

One review (Fritz et al. 2013) investigated the effectiveness of soy and red clover for reducing the
risk of recurrence of breast cancer. Secondary outcomes of interest to this overview were adverse
events and hot flushes. This review had an AMSTAR score of 5/11.

This review found 40 RCTs, though many did not investigate outcomes of relevant to this overview
or investigated the delivery of specific supplements, rather than manipulation of normal dietary
intake. The evidence pertaining to red clover all came from studies of supplements and so was not
considered in this overview. The quality of the included studies was assessed using the Newcastle-
Ottawa scale. The reporting of this was difficult to interpret for specific studies but overall a number
of studies did not clearly use appropriate randomisation and allocation concealment. No RCTs were
reported that provided evidence on cancer recurrence. They rated these studies as “ moderate” risk
of bias”.

41



FINDINGS: SPECIFIC DIETARY INTERVENTIONS / MIXED EXERCISE INTERVENTIONS

¢ | University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Breast cancer: Outcomes

Hot flushes

Five trials (combined n not reported) evaluated the use of soy for reducing hot flushes. The
comparison groups and number of participants were not clearly reported. All trials found no
significant differences.

Adverse events

The most common adverse event was mild to moderate gastro-intestinal (Gl) discomfort, though
rates were equal between the soy and control groups in all but one study. In that study 47% in the
soy group reported Gl discomfort compared to 22% in the control group.

The authors concluded that while there is no clear evidence of harm better evidence of safety is
required for both soy and red clover and that there is a lack of evidence to support an effect on hot
flashes.

Breast cancer: GRADE summary
There is low quality evidence (downgraded for limitations and imprecision) that soy does not reduce
hot flashes in women with breast cancer.

Physical Activity/ Exercise Interventions

Mixed exercise intervention reviews

MIXED CANCER POPULATIONS

Mixed Cancer Populations: Characteristics of reviews

15 reviews examined the effectiveness of exercise interventions for people with mixed cancer
diagnoses (Bourke et al. 2013, Brown et al. 2012, Chan et al. 2015, Craft et al. 2012, Cramp et al.
2012, Ferrer et al. 2011, Fong et al. 2012, Knols et al. 2010, Loughney et al. 2015, Menses-Echavez et
al. 2015a, Mewes et al. 2012, Mishra et al. 2012, Singh et al. 2013, Stene et al. 2013, van Haren et al.
2013). These reviews had varied focus in terms of participants and outcomes and the quality of
these reviews varied. Of these review 3 were Cochrane reviews (Bourke et al. 2013, Cramp et al.
2012, Mishra et al. 2012) and scored highly on the AMSTAR scale (10/11, 10/11 and 11/11
respectively).

Bourke et al. (2013) investigated the effectiveness of interventions to promote exercise behaviour in
sedentary people living with and beyond cancer and specifically included studies that recruited
people regardless of cancer site and stage who were sedentary at baseline. Outcomes of interest
were exercise behaviours and adherence, markers of fitness and adverse events.
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Bourke et al. (2013) included 14 RCTs with a total of 648 participants. Eight studies prescribed
aerobic exercise, and 6 studies prescribed a mix of aerobic and resistance training. 12 of the trials
were in people with a diagnosis of breast cancer. Trials variously delivered supervised exercise,
home based exercise or a combination of the 2 and contact with exercise professionals or researches
ranged from 20 times over 12 weeks to weekly calls after an initial one to one consultation. There
was variation in the theoretical model used on the intervention, the level of goal setting and the use
of specific behavioural change strategies. Study quality was measured using the Cochrane risk of bias
tool. On the 14 RCTs only 3 were considered not to include a high risk of bias and the risks extended
beyond the difficulties of blinding patients and therapists.

Chan et al. (2015) reviewed the evidence of interventions to manage the cognitive effects of
chemotherapy. This review had an AMSTAR score 8/11 and included 2 trials relevant to this
overview, one of yoga (n=20) and one of Speed-feedback therapy with a bicycle ergometer (n=78).
Using the Cochrane risk of bias tool, bot trials were at high or unclear risk of bias on more than one
criterion.

Cramp et al. (2012) also evaluated the effectiveness of exercise interventions for cancer-related
fatigue. Other outcomes included exercise maintenance, time spent exercising, aerobic capacity Qol,
anxiety and depression, though meta-analysis was only reported for fatigue. This review included 56
studies with 4068 participants. The risk of bias of the included studies was assessed using the
Cochrane risk of bias tool. Included studies were all rated at unclear or high risk of bias across
multiple criteria and the risks extended beyond the difficulties of blinding patients and therapists.
There was substantial overlap in the scope of these three Cochrane reviews and they shared a large
number of the same included trials. A review by Ferrer et al. (2011) (AMSTAR score 7/11) used
moderator analysis explored possible predictors of intervention success of HR-Qol.

Fong et al. (2012) investigated the effectiveness of physical activity interventions on a range of
outcomes. This review included 36 studies (total number of participants not reported) and had an
AMSTAR score of 7/11.

Knols et al.( 2010) reviewed whether physical activity interventions increased daily walking activity in
cancer survivors. This review had an AMSTAR score of 6/11 and included 5 RCTs with a very
heterogeneous range of interventions that included endurance training, individual exercise at a
health club, walking programmes, supervised and home exercise, telephone counselling,
pedometers and leaflets promoting physical activity. Five studies were included with 660
participants. Study quality was assessed using the PEDro scale and studies score between 7 and 9
out of a possible 11.

Menese-Echavez et al. (2015a) reviewed the evidence for supervised exercise for cancer related
fatigue. This review included people with any cancer diagnosis at any stage. This review had an
AMSTAR score of 9/11 and included 11 trials with 1530participants and included many of the same
trials. This review similarly found statistically significant benefits of exercise on fatigue, though in
their subgroup analysis the effect was statistically significant for interventions that combined aerobic
and resistance training but not for resistance training only or aerobic training only. However the
aerobic training subgroup demonstrated very high heterogeneity (1’=100%).
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Mewes et al. (2012) reviewed the effectiveness of multidimensional cancer survivor rehabilitation.
The AMSTAR score for this review was 4/11. They included 5 RCTs relevant to this overview with
647 participants, in which at least one intervention arm included an exercise component.
Interventions also commonly included some form of psychological therapy or self-help education
and some were delivered in an in-patient setting. The quality of the included studies was assessed
using the Cochrane risk of bias tool and all relevant studies were rated at unclear or high risk of bias
on multiple domains.

Mishra et al. (2012) evaluated the effectiveness of exercise interventions on HRQoL, and symptoms
among adult cancer survivors after -cancer treatment (any type of cancer of cancer treatment). They
included 40 studies of which 38 were RCTs and 2 were quasi-randomised trials. These studies
included a total of 1764 participants and compared exercise with usual care or other non-exercise
interventions. Exercise modalities include aerobic exercise, resistance exercise, mixed aerobic and
resistance interventions, yoga, gigong and tai chi. Interventions ranged from 3 weeks to 1 year in
duration, with variations in setting, frequency of contact with the exercise professional, number of
sessions and the type of professional delivering the intervention. The risk of bias of the included
studies was assessed using the Cochrane risk of bias tool. All trials were rated at unclear or high risk
of bias across multiple criteria and the risks extended beyond the difficulties of blinding patients and
therapists.

2 reviews (Craft et al. 2012, Brown et al. 2012) also reviewed the evidence for the effectiveness of
that exercise for reducing depressive symptoms on people with cancer. Both reviews had an
AMSTAR score of 7/11. Both review used the PEDro quality scale to assess study quality and
concluded that quality was good overall. Brown et al. included 37 RCTs including 2929 participants,
Craft et al. included 15 studies due to more stringent inclusion criteria. Both review identified small,
statistically significant improvements in depression scores post-intervention in the exercise group
with heterogeneity.

Stene et al. (2013) investigated the effectiveness of exercise interventions for improving muscle
strength in people with cancer who were about to commence or currently undergoing active cancer
treatment. This review had an AMSTAR score of 7/11. Quality assessment of the included studies
was done using a tool similar to the Cochrane risk of bias tool. The review included 16 studies
(number of participants 1377). A substantial number of these either did not describe the method of
randomisation, report allocation concealment or blinding of the outcome assessors, and other biases
were also common.

Mixed Cancer Populations: Outcomes

Adherence and exercise behaviour

In the review by Bourke et al. (2013) none of the included trials reported that 275% of participants in
the intervention group met guideline levels of aerobic exercise at any given follow up and only three
trials reported adherence of 75% or more to the prescribed exercise. These three studies were noted
to share the following features: programming of a set goal, prompting generalisation of a target
behaviour, prompting self-monitoring of behaviour, prompting practice. It should be noted that from
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these data one cannot conclude with confidence that these features were responsible for the higher
rates of adherence in these studies as there were no trials comparing different features of behaviour
change interventions.

In the review by Cramp et al. (2012) exercise maintenance at follow up and time spent exercising
were rarely reported and what data were available came from a small number of participants. No
summary results were reported in this review.

For daily walking, 2 out of 5 studies found statistically significant increases in step counts. Meta-
analysis of 3 studies (all in participants with breast cancer diagnoses) demonstrated a SMD of 0.4
(95%Cl: 0.0 to 0.7, | = 79%). Heterogeneity was substantial and the lower confidence interval met the
line of no effect suggesting imprecision. The mean change in daily step activity was 1099 steps daily,
with a range from 1087 to 3182 steps. Knols et al. (2010) concluded that combined physical activity
improved daily step count and that included studies were of good quality.

Anxiety

Mishra et al.(2012) reported small statistically significant improvements in anxiety in the short term
(4 studies, 455 participants, SMD 0.26, 95% Cl -0.44 to -0.07, I 0%) but not at medium or long term
follow up.

Body Weight and composition

Fong et al. (2012) found that physical activity resulted in small reductions in BMI score compared to
control conditions (no. of studies and participants not reported, mean difference -0.4, 95%Cl -0.6 to -
0.2) and in body weight (no. of studies and participants not reported, mean difference -1.1kg, 95%Cl
-1.6 to -0.6), though heterogeneity for these comparisons was not reported.

Cognitive effects of chemotherapy

Chan et al. (2015) reported that a trial of speed feedback therapy found a statistically significant
improvement in executive and motor function in favour of the intervention (frontal assessment
battery, mean difference -2.50, 95%Cl -4.56 to -0.44). In the study of yoga a reduction of cognitive
disorganisation (as measured by the Profile of Mood State [POMS] Concentration subscale) was
found in favour of the yoga group (mean difference=-2.50, 95% Cl, -4.56 t0-0.44). Chan et al. (2015)
concluded that physical activity interventions appear promising, but additional studies were
required to establish their efficacy.

Depression
Mishra et al. (2012) reported statistically significant improvements in depression scores in the short
term (12 studies, 707 participants, SMD -0.41, 95%Cl -0.65 to -0.17, I* 53%) but not at later follow-up
time points.

In subgroup analyses Craft et al. (2012) reported larger effects in supervised exercise interventions
and no benefit of unsupervised exercise. They also reported that longer duration exercise bouts (>30
mins) had larger effects than shorter bouts (<30 mins). In their subgroup analyses Brown et al.
(2012) reported that the weekly volume of aerobic exercise reduced depression in a dose dependent
fashion and that supervised sessions were more effective.
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Exercise Tolerance

In the review by Bourke et al. (2013), meta-analysis demonstrated statistically significant increases in
exercise tolerance (7 studies, 330 participants, SMD 0.73, 95%Cl 0.51 to 0.95, I 0%) at short term
follow-up. This finding was robust to a sensitivity analysis where studies at high risk of bias were
removed. Significant increases in exercise tolerance were also found at 6 month follow-up (5 studies,
271 participants, SMD 0.70, 95%ci 0.45 to 0.94, I 0%). Bourke et al. (2013) concluded that
interventions to promote exercise in cancer survivors who report better levels of adherence share
some common behaviour change techniques.

Fong et al. (2012) found that physical activity was associated with significantly increased peak
oxygen consumption (2.2 mL/kg/min, 95% 1.0 to 3.4, P<0.01), peak power output (21.0 W, 95%Cl
13.0 to 29.1; p<0.01), and the distance walked in six minutes (29 m, 95%Cl 4 to 55; p=0.03). They
concluded that physical activity interventions are associated with improvements in these “physical
functions”.

Fatigue

Mishra et al. (2012) reported statistically significant improvements in fatigue scores in the short
term (18 studies, 994 participants, SMD -0.30, 95%Cl -0.46 to -0.14, I* 33%) but not at later follow-up
time points.

Cramp et al. (2012) also reported statistically significant improvements in fatigue. At the end of the
intervention period exercise was statistically more effective than the control (32 studies, 2646
participants (SMD -0.27, 95%Cl -0.37 to -0.17, 1>33%). This effect was observed in participants
during cancer treatment and following cancer treatment. No meta-analysis was conducted for long
term outcomes in this review but a narrative synthesis reported that the majority of studies that
reported longer term outcomes did not report significant benefits. Pre-planned subgroup analysis by
exercise type found statistically significant effects with aerobic exercise but not with resistance or
mind-body (Yoga, Tai Chi, Qigong) forms of exercise. Subgroup analysis by cancer type found
statistically significant effects in breast cancer populations and prostate cancer populations but not
in those with haematological malignancies.

Quality of life

Mishra et al.(2012) found statistically significant benefits in QoL in the short term <3 months (16
studies, 760 participants SMD 0.49, 95% Cl 0.24 to 0.74, with heterogeneity I> 62%); not in the
medium term (between 3 and 6 months) ( 5 studies, 353 participants SMD 0.11, 95% CI -0.10 to 0.43,
1°=0%) or longer term follow up >6 months (2 studies, 115 participants, SMD 0.25, 95%Cl -0.12 to
0.62, I1°= 0%). Subgroup analysis found that the short term effect was present in studies where the
exercise was reported as moderate to vigorous but not when the exercise was mild or moderate.

Fong et al (2012) also found statistically significant positive effects on quality of life in the short
term. In their moderation analysis, Ferrer et al. (2014) found that exercise intensity and the length of
the intervention were positively correlated to effect size. Smaller studies were also associated with
larger effects.
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Mewes et al. (2012) did not conduct a meta-analysis but reported that effect of QoL varied
substantially between studies with 3 out of 5 demonstrating statistically significant improvements.
They report that short term effects were often not sustained at longer term follow up.

Muscle strength

No meta-analysis was presented by Stene et al. (2013) for this outcome but narrative synthesis of
trials reported that aerobic exercise, resistance exercise and combined resistance and aerobic
exercise interventions led to statistically significant improvements in muscle strength compared to
usual care, with some indication that resistance exercise was superior to aerobic exercise.

Physical function
Mishra et al. (2012) reported statistically significant improvements in physical function the short
term with heterogeneity (15 studies, 878 participants SMD 0.42, 95% Cl 0.20 to 0.64, > 70%).

Cramp et al. (2012) concluded that aerobic exercise can be regarded as beneficial for individuals with
cancer-related fatigue during and post-cancer therapy, specifically those with solid tumours.

Mixed Cancer Populations: GRADE summary
There is moderate quality evidence (downgraded for imprecision) that combined physical activity
interventions may improve daily step count.

There is moderate quality evidence (downgraded for limitations) that interventions to promote
exercise interventions improve aerobic capacity in people living with and beyond cancer. Adherence
appears to be problematic and there is very low quality evidence that specific goal setting and
monitoring strategies may facilitate better adherence (non-randomised data, downgraded for
limitations).

There is moderate quality evidence (downgraded for limitations) that that exercise interventions
improve anxiety and fatigue in people following cancer treatment in the short term, but that these
effects are not sustained in the longer term. The evidence relating to fatigue is stronger for aerobic
exercise than other forms of exercise. There is very low quality evidence (downgraded for limitations
of studies, inconsistency and imprecision, as single study, that yoga or speed feedback training using
a cycle ergometer may have a positive influence on the cognitive effects of chemotherapy.

There is low quality evidence (downgraded for limitations and inconsistency) that exercise
interventions improve quality of life, depression, exercise tolerance, and physical function, in the
short term in people with any cancer diagnosis, but that these effects may not be sustained in the
longer term.

There is low quality evidence (downgraded for limitations and inconsistency) that that exercise
interventions improve muscle strength and result in small reductions in body weight and BMI in
people following cancer treatment.
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PRE-SURGICAL CANCER PATIENTS

Pre-surgical cancer patients: Characteristics of reviews

Singh et al. (2013) reviewed the evidence for pre-surgical exercise for cancer patients about to
undergo surgery for their cancer treatment. Outcomes of interest were walking capacity and
cardiorespiratory fitness, quality of life, rate of return to continence and length of hospital stay. This
review had an AMSTAR score of 5/11 included 9 RCTs with 710 participants. Quality assessment was
measured using a modified Delphi list and all studies failed to report or did not meet a number of
the quality criteria. No meta-analysis was conducted. Interventions include d-pelvic floor training for
prostate surgery candidates, aerobic exercise interventions, resistance exercise interventions,
breathing exercises prior to lung cancer surgery.

However results from RCTs were not presented separately from other study designs and it was not
clear where results were reported that they were based on between group comparisons so no
results relevant to this review were extractable.

CANCER PATIENTS CURRENTLY UNDERGOING TREATMENT FOLLOWING SURGERY

Cancer patients currently undergoing treatment following surgery: Characteristics of
reviews

Loughney et al. (2015) reviewed the evidence relating to exercise interventions in people currently
undergoing adjuvant treatment following surgery and included a broad range of intervention types
and outcomes from randomised and non-randomised studies. The AMSTAR score for this review was
4/11. Methodological Quality was measured using the Downs and Black Scale. Of 11 included RCTs
with 1092 participants, quality scores ranged from 20 to 24 out of 28.

No meta-analysis was conducted and the narrative reporting of the results in this review was
unclear. It was not clear whether the description of results was referring to within-group or
between-group comparisons, which makes the results difficult to interpret accurately.

Loughney et al. (2015) concluded that exercise training was safe and feasible in people undergoing
adjuvant cancer treatment post—surgery and that it may improve physical fitness, quality of life and
fatigue, though not all findings were statistically significant.

Cancer patient currently undergoing treatment following surgery: GRADE summary
The lack of clarity in the reporting of results in this review precluded GRADE assessment.
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CANCER PATIENTS UNDERGOING HAEMATOPOIETIC STEM CELL
TRANSPLANTATION

Cancer patients undergoing haematopoietic stem cell transplantation: Characteristics of
reviews

Van Haren et al. (2013) reviewed the effectiveness of exercise interventions administered before,
during and after haematopoietic stem cell transplantation (HSCT) for QoL, psychological well-being,
fatigue and physical function. The AMSTAR score for this review was 6/11.

They included 11 RCTs with 734 participants in total and included any intervention where physical
exercise was the main component. Six studies implemented the exercise programme during hospital
admission, 3 implemented it prior to admission and 3 implemented after hospital discharge.
Interventions included combined endurance and resistance exercise (6 studies), endurance training
only (1 study), endurance training with activities of daily living training (1 study), endurance training
with range of movement training, dynamic exercises and psychological education (1 study)
resistance training only (1 study), and one study of bed exercises with relaxation techniques and
breathing exercises. Interventions ranged from 4 weeks to 6 months in duration. Control groups
included usual care, no exercise, range of movement exercise or being instructed to exercise at
home. The Cochrane risk of bias tool was used and all but one of the included studies was rated at
high or unclear risk of bias on more than one criteria.

Cancer patients undergoing haematopoietic stem cell transplantation: Outcomes

Fatigue

Meta-analysis of two studies found a statistically significant improvement in fatigue at discharge in
the intervention group (n=115, SMD 0.53, 95%C| 0.16 to 0.91, p=0.005, 1>0%). Of four studies not
included in the meta-analysis two found a statistically significant effect on fatigue in favour of the
intervention group and 2 did not.

Physical functioning

Physical function was variously measured as muscle strength or aerobic fitness. Due to
heterogeneity in outcomes and intervention characteristics no meta-analysis was conducted. Of
eight studies measuring strength, 5 showed statistically significant improvements in favour of the
intervention group. Of 9 studies measuring aerobic fitness, 5 showed statistically significant
improvements in favour of the intervention group.

Psychological well-being and distress

Two studies measured anxiety and depression using the 0-21 Hospital Anxiety and Depression scale
(HADS) and included aerobic and resistance training during hospitalisation. Meta-analysis of these
studies demonstrated no significant difference in anxiety, but with substantial heterogeneity (n=113,
mean difference -1.05, 95%Cl -3.67 TO 1.56, p=0.43, I 80%) and no significant difference in
depression with less heterogeneity (n=115, mean difference -1.11, 95%Cl -2.37 to 0.14, p=0.06, I
38%).
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Of 2 studies not included in the meta-analysis one study found no difference in measures of
psychological well-being and one found a statistically significant improvement in favour of the
intervention group at both discharge and follow up.

Quality of Life

Meta-analysis of 3 studies that delivered their intervention during or immediately after
hospitalisation (n=148) found that at the point of discharge from hospital, QoL was statistically
significantly higher in the intervention group (EORTC QLQ-C30 0-100 scale, mean difference 8.73,
95%Cl 3.13 to 14.31, p=0.02) with no heterogeneity.

In 2 of these studies that followed participants up at 3 and 6 months post-intervention one showed
no difference in quality of life between groups and one found a statistically significant improvement
in favour of the intervention group. No effect sizes were reported for these comparisons.

Of the 2 studies that were not entered into the meta-analysis one found no difference in quality of
life between groups and one found a statistically significant improvement in favour of the
intervention group at the post-intervention follow up.

Van Halen et al. (2013) concluded that physical exercise in aerobic or resistance training was feasible
and beneficial in patients undergoing an HSCT.

Cancer patients undergoing haematopoietic stem cell transplantation: GRADE summary
There is low quality evidence (downgraded for limitations and inconsistency) that exercise
interventions may have short —term positive effects on quality of life, fatigue and aspects of
physical function. It is not clear whether these benefits are sustained in the longer term.

There is very low quality evidence (downgraded for limitations, inconsistency and imprecision) that
exercise interventions do not affect psychological well-being.

BREAST CANCER

Ten reviews (Bluethmann et al. 2015, Carayol et al. 2015, Chung et al. 2013, McNeely et al. 2010,
Meneses-Echavez et al. 2015b, Short et al. 2013, Spark et al. 2013, Stuiver et al. 2015, Tatham et al.
2013, Zeng et al. 2014) specifically evaluated the evidence for exercise programmes in people with
breast cancer.

BREAST CANCER PATIENTS: ANY STAGE

Breast cancer patients - any stage: Characteristics of reviews

Meneses-Echavez (2015b) reviewed supervised exercise interventions for cancer-related fatigue in
breast cancer survivors at any stage of the disease. This review had an AMSTAR score of 9/11 and
included 8 RCTs with 1156 participants. All interventions included aerobic exercise and 6 also
included resistance training and stretching exercises. The average (mean) duration of the
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intervention was 21.4 weeks (SD15.8) and intensity varied considerable, from 50 to 80% maximal
heart rate. The methodological quality of the included studies was measured using the PEDro scale.
The mean score was 6.33, which Meneses-Echavez et al. (2015b) interpreted as implying consistent
quality and low risk of most biases. However 5 studies did not report concealed allocation, 4 studies
did blind outcome assessors and 4 studies did not report intention to treat analyses. As such there
were multiple risks of bias present. Analyses were based on post intervention outcomes.

Breast cancer patients - any stage: Outcomes

Adverse events
No major adverse effects were reported among studies and minor adverse events were not
consistently higher in the exercise intervention groups.

BMI
Meta-analysis (humber of trials and participants not reported) found no statistically significant effect
on BMI without heterogeneity (SMD -0.14, 95%Cl -0.38 to 0.11, p=0.28, I* 0%).

Depression

Meta-analysis (number of trials and participants not reported) found no statistically significant effect
of exercise interventions on depression with heterogeneity (SMD -0.23, 95%Cl -0.55 to 0.09, p=0.16
12 stat).

Fatigue

Meta-analysis of 9 trials (n=1156) found that exercise was statistically significantly more effective
than conventional care in improving cancer related fatigue among breast cancer survivors, with
heterogeneity (SMD= -0.51, 95%Cl -0.81 to -0.21, I> 75%). Subgroup analysis of studies that
included a resistance component remained statistically significant but the effect of this on
heterogeneity was not reported masking it difficult to interpret. There was some evidence of
publication bias.

Physical Activity levels
Meta-analysis (number of trials and participants not reported) found no statistically significant effect
on physical activity levels, with heterogeneity (SMD 1.10, 95%Cl -0.41 to 2.62, p=0.15, I 85%)

Quality of Life

Meta-analysis (number of trials and participants not reported) found statistically significant effects in
favour of exercise interventions on physical wellbeing (SMD 0.63, 95%Cl 0.08 to 1.18, p=0.02, | 89%)
and functional wellbeing subscales (SMD 0.60, 95%Cl 0.08 to 1.11, p=0.02, I° 89%) with
heterogeneity, but not on social or emotional wellbeing subscales.

Menseses-Echavez et al. (2015b) concluded that high volume exercises were safe and effective in
improving cancer related fatigue.
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Breast cancer patients - any stage: GRADE summary

There is low quality evidence (downgraded for limitations of studies and possible publication bias)
that exercise interventions improve cancer related fatigue and components of QolL. There is low
quality evidence (downgraded for limitations of studies and inconsistency) that exercise
interventions do not lower BMI or improve physical activity levels or improve depression in the
broader breast cancer population.

BREAST CANCER PATIENTS UNDERGOING ADJUVANT TREATMENT

Breast cancer patients undergoing adjuvant treatment: Characteristics of reviews

Carayol et al. (2015) specifically reviewed the evidence for exercise interventions delivered during
adjuvant therapy (chemotherapy or radiotherapy) for breast cancer compared to usual care or
attention controls. This review had an AMSTAR score of 6/11 and included 36 RCTs with a total of
2723 participants with non-metastatic breast cancer. Intervention duration ranged from 5 to 34
weeks but no further details were reported. Study quality was assessed using the PEDro scale. The
median quality score was 7/10 with a minority of studies blinding outcome assessors and less than
half reporting concealed allocation or intention to treat analysis.

Breast cancer patients undergoing adjuvant treatment: Outcomes

Anxiety

Meta-analysis of 21 studies (number of participants not reported) demonstrated a statistically
significant benefit of exercise on anxiety with heterogeneity (SMD 0.16, 95%Cl 0.04 to 0.28, 1> 87%)
(Carayol et al. 2015)

Depression

Meta-analysis of 21 studies (number of participants not reported) demonstrated a statistically
significant benefit of exercise on depression with heterogeneity (SMD 0.12, 95%Cl 0.08 to 0.33, I’
58%) (Carayol et al. 2015)

Fatigue

Meta-analysis of 21 studies (number of participants not reported) demonstrated a statistically
significant benefit of exercise on fatigue with heterogeneity (SMD 0.17 (0.08 to 0.25, 1> 50%) (Carayol
et al. 2015).

Quality of life

Meta-analysis of 21 studies (number of participants not reported) demonstrated a statistically
significant benefit of exercise on QoL with heterogeneity (SMD 0.16, 95%Cl 0.05 to 0.28, I> 76%)
(Carayol et al. 2015)
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Moderators of effect

Meta-regression models were used to examine a number of potential moderators of effect size. The
effect of exercise on fatigue was negatively associated with the number of patients receiving
chemotherapy. Shorter exercise interventions or lower dose exercises were associated with greater
improvements in fatigue, anxiety and depression. Yoga, Tai Chi and Qigong interventions delivered
larger effect sizes for anxiety and fatigue than aerobic and/or resistance interventions. However,
importantly, studies that reported intention to treat analyses and low attrition rates showed no
effect of exercise on anxiety or depression. There was some evidence of publication bias.

Carayol et al. (2015) concluded that exercise interventions may improve fatigue, QoL, anxiety and
depression but that the evidence relied largely on studies prone to methodological biases.

Breast cancer patients undergoing adjuvant treatment: GRADE summary

There is low quality evidence (downgraded for limitations of studies, inconsistency and possible
publication bias) that exercise interventions may improve fatigue, Qol, anxiety and depression in
people undergoing chemotherapy or radiotherapy for breast cancer.

BREAST CANCER PATIENTS POST-TREATMENT

Breast cancer patients post-treatment: Characteristics of reviews

Bluethmann et al. (2015) and Short et al. (2013) reviewed the evidence that physical activity and
behaviour change interventions increase physical activity behaviour in people with breast cancer in
the post-treatment period. Bluethmann et al. (2015) included 14 RCTs with 2140 participants and a
broad range of interventions. This review had an AMSTAR score of 7/11. Short et al. (2013) included
10 trials of 1299 participants, again with a broad range of exercise interventions. Bluethmann et al.
(2015) used a CONSORT checklist to assess study quality and Short et al. (2013) used the McMaster
quality assessment tool. Bluethmann et al. (2015) reported that most studies achieved 80% or more
of the quality criteria but there was variation in the transparency of reporting for a number of
features. Short et al. (2013) rated only 2 studies as providing strong evidence, 5 studies as
“moderate” and three studies as providing “weak” evidence.

Three reviews (Chung et al. 2013, McNeely et al. 2010, Stuiver et al.2015) investigated the
effectiveness and safety of exercise interventions for upper limb lymphoedema following breast
cancer treatment. Stuiver et al. (2015 conducted a Cochrane review of conservative interventions for
preventing clinically detectable upper limb lymphoedema. This review had an AMSTAR score of
10/11 and included 5 studies of exercise interventions. Of these two evaluated the safety of
progressive resistance exercise and 3 compared early versus late commencement of shoulder
mobility exercise after breast cancer surgery. Risk of bias in the included studies was assessed using
the Cochrane risk of bias tool and all studies were at high or unclear risk of bias across multiple
criteria.
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McNeely et al. (2010) conducted a Cochrane review (AMSTAR score 10/11) of exercise interventions
to prevent, minimise or improve upper limb dysfunction due to breast cancer treatment. They
included 24 studies with 2132 participants in total. Interventions included range of motion and
stretching exercises, yoga, tai chi and resistance exercises. Risk of bias was assessed using a 6 point
scale and the majority of studies were at risk of bias on multiple criteria. They also found no
statistically significant effect of early vs delayed exercise, or exercise compared to no exercise on
lymphoedema, though these comparisons were based on a small number of trials.

Chung et al. (2013) also reviewed the evidence of the effect of exercise on upper limb lymphoedema
following breast cancer treatment. This review had an AMSTAR score of 6/11 and included 8 RCTs
with 603 participants. Study quality was assessed using the SIGN checklist. Chung et al. (2013)
concluded that most studies “tried well to minimise bias”. Narrative synthesis of the included studies
found no impact of exercise in lymphoedema.

Tatham et al. (2013) reviewed the efficacy of exercise therapy for reducing shoulder pain related to
breast cancer treatment. This review had an AMSTAR score of 7/11 and included 4 RCTs with 377
patients/ Study quality was assessed using the PEDro scale. Interventions included range of motion/
stretching exercises with or without resistance exercise and / or manual therapy. All but one study
was at risk of bias for multiple criteria

Zeng et al. (2014a) reviewed the effectiveness of exercise interventions for improving quality of life
in people who had completed active treatment for breast cancer. This review had an AMSTAR score
of 7/11 and identified 25 trials that included a total of 2926 participants. Study quality was assessed
using the Cochrane risk of bias tool and most studies had a high risk of bias with limitations common
across multiple criteria. Interventions include aerobic, combined aerobic and resistance, combined
aerobic and anaerobic, resistance training, resistance training and stretching, yoga and tai chi.
Duration of the interventions ranged from 4 to 52 weeks and frequency varied from 1 to 5 times per
week.

Breast cancer patients post-treatment: Outcomes

Quality of Life

Zeng et al conducted a number of meta-analysis of QoL. Meta-analysis of global quality of life found
statistically significant positive effects with heterogeneity (6 studies, n=373, SMD 0.70, 95%ci 0.21 to
1.19, p=0.005, I> 78%)

Meta-analysis of cancer specific QoL scale also found statistically significant positive effects with
heterogeneity (10 studies, n=1037 participants, SMD 0.38, 95%Cl 0.03 to 0.74, p=0.04, | 84%).

Meta-analysis of the FACT-B breast cancer-specific QoL scale also found statistically significant
positive effects with heterogeneity (6 studies, 388, mean difference 5.72, 95%Cl 1.98 to 9.46,
p=0.003, I> 89%). Zeng et al. (2015) concluded that exercise interventions had positive effects on
quality of life.
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Physical activity behaviour

Bluethmann et al. (2015) conducted a meta-analysis pooling post intervention mean minutes of
moderate to vigorous physical activity (MVPA) with mean MET hours per week and found a
statistically significant effect in favour of the interventions with heterogeneity (14 studies, n for
comparison not reported, SMD 0.46, 95%ci 0.25 to 0.67, 1> 76%).

Short et al. (2013) conducted a narrative synthesis of included studies. They found significant effects
of self-reported physical activity in eight out of 10 studies post intervention. Of 5 studies that
reported in the longer term three reported maintenance of this effect.

Bluethmann et al. (2015) concluded that most interventions were effective at producing short term
increases in physical activity behaviours. Short et al. (2013) concluded that behavioural physical
activity interventions hold promise in effectively changing physical activity behaviour.

Upper limb ymphoedema

Meta-analysis of early versus late onset of shoulder mobility exercises on the occurrence of
lymphoedema (Stuiver et al. 2015, 3 studies, n=278) found no statistically significant difference (RR
1.69, 95%ci 0.94 to 3.01), P=0.08, I* 19%).

Meta-analysis of resistance exercise compared to no exercise found no statistically significant
difference in lymphoedema occurrence (Stuiver et al. 2015,2 studies, n=351, RR 0.58, 95%Cl 0.30 to
1.13, 0%).

Stuiver et al. (2015) and McNeely et al. (2010) concluded that early exercise and progressive
resistance exercise did not seem to present a higher risk of lymphoedema following breast cancer
treatment but that the results should be interpreted with caution.

Upper limb pain

No meta-analysis was conducted. In a narrative summary all of the trials found statistically
significant benefits on pain in favour of the exercise intervention. Effect sizes with precision
estimates were not reported.

Tatham et al. (2013) concluded that exercise targeting shoulder pain related to breast cancer
treatment may be effective but that definitive conclusions could not be drawn due to the lack of
methodological quality and homogeneity of the studies included.

Breast cancer patients post-treatment: GRADE summary

There is low quality evidence (downgraded for limitations of studies and inconsistency) that physical
activity and behaviour change interventions can improve physical activity behaviour in people with
breast cancer after active cancer treatment.

There is low quality evidence (downgraded for limitations of studies and inconsistency) that exercise
interventions may improve quality of life in people with breast cancer after active cancer treatment.
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There is low quality evidence (downgraded for limitations and imprecision) that exercise
interventions do not affect the occurrence of lymphoedema in breast cancer patients following
treatment.

There is low quality evidence (downgraded for limitations of studies and imprecision) that exercise
interventions may improve shoulder pain after breast cancer treatment.

COLORECTAL CANCER

Colorectal cancer: Characteristics of reviews

One review (Cramer et al. 2014) reviewed the evidence for the effectiveness of exercise
interventions in colorectal cancer patients at any stage of the disease. Outcomes of interest were
Qol, fatigue and physical fitness. This review had an AMSTAR score of 5/11.The review included 5
RCTs with a total of 238 participants. All had completed cancer treatment prior to the start of the
study.

Two RCTS compared 14 day supervised exercise programmes including moderate intensity cycling to
low intensity cycling. Two RCTs compared home-based mixed exercise programmes to usual care
and one RCT compared aerobic exercise and dietary advice to usual nurse-led care. The quality of
included studies was assessed using the Cochrane risk of bias tool. Three were rated as having a low
risk of bias and 2 as having a high risk of bias. However inspection of the risk of bias assessment
revealed that all studies were at unclear risk of bias across multiple criteria.

Colorectal cancer: Outcomes

Fatigue
Meta-analysis of 3 studies (n=157) found no statistically significant difference between the
intervention and control groups for fatigue (SMD 0.18, 95%Cl-0.22 to 0.59, p=0.38, I> 27%).

Physical fitness

Meta-analysis of 3 studies (n=157) found a statistically significant difference in physical fitness
(measured using different treadmill protocols across studies) in favour of the intervention group
(SMD 0.59, 95%Cl 0.25 to 0.93, p=0.0006, I°0%).

Quality of life
Meta-analysis of 3 RCTs (n=157) found no statistically significant difference between the
intervention and control groups, with heterogeneity (SMD 0.18, 95%Cl -0.39 to 0.76, p=0.53, I 59%).

Cramer et al. (2014) concluded that exercise interventions were effective for improving physical
fitness but that there was no evidence of effectiveness on quality of life or fatigue.
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Colorectal cancer: GRADE summary
There is moderate quality evidence (downgraded for limitations of studies) that exercise
interventions post-cancer treatment improve physical fitness in people with colorectal cancer.

There is low quality evidence (downgraded for limitations of studies and inconsistency) that exercise
interventions do not produce positive effects on quality of life or fatigue in people with colorectal
cancer, following cancer treatment.

HAEMATOLOGICAL CANCERS
MIXED HAEMATOLOGICAL CANCERS

Mixed haematological cancers: Characteristics of reviews

Three reviews (Persoon et al. 2013, Smith-Turchyn et al. 2015, Wolin et al. 2010) specifically
reviewed the evidence for the effectiveness of exercise interventions for people with haematological
cancers. Wolin et al (2010) reviewed the evidence with any haematological diagnosis at any stage.
This review had an AMSTAR score of 2/11. They included 10 RCTs in adults (number of participants
not reported). Study quality was measured using an 8 point scale. The quality score ranged from 1 to
7 out of 8, with a median of 4/8.

Mixed haematological cancers: Outcomes

Mixed

Wolin et al. (2010 did not conduct a meta-analysis and the results of individual trials were reported
descriptively with details of only selected studies given and no effect sizes reported. The authors
concluded that there was strong evidence for a benefit of exercise on body composition and weak
but promising evidence for fitness, fatigue, muscle strength, physical function and QolL. However
these conclusions were based on both randomised and non-randomised studies.

Mixed haematological cancers: GRADE summary
Due the approach taken to the reporting of this review it is difficult to apply GRADE to these
findings.

ACUTE MYELOID LEUKAEMIA

Acute myeloid leukaemia: Characteristics of reviews

Smith-Turchyn et al. 2015 reviewed the evidence for the effectiveness of exercise interventions for
individuals with acute myeloid leukaemia. This review had an AMSTAR score of 5/11. Two RCTs were
included, with a total of 62 participants all with acute myeloid leukaemia. Risk of bias in these
studies was assessed using the Cochrane risk of bias tool. Both studies were rated at high risk of bias
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across multiple criteria. One RCT (n=38) compared a 12 week programme of aerobic, strength and
flexibility training delivered face to face with a concurrent home exercise programme to usual care
in people who had completed intensive chemotherapy or stem cell transplantation and were in
complete remission. One RCT (n=24) compared a 3 week aerobic exercise walking programme to
routine care in in-patients currently undergoing chemotherapy.

Acute myeloid leukaemia: Outcomes

Fatigue

One study (n=28) found statistically significant improvements in measures of fatigue in favour of
exercise at the end of the intervention (effect size not reported). The other study (n=38) did not find
statistically significant differences between exercise and routine care.

Physical functioning

One study (n=28) found statistically significant improvements in the 12 minute walk test in favour of
exercise at the end of the intervention (effect size not reported). The other study (n=38) did not find
statistically significant differences between exercise and routine care.

Psychological distress
Both trials found no statistically significant difference in measures of psychological wellbeing at the
end of the intervention.

Quality of life
One study (n=38) found no significant difference in quality of life (effect size not reported).

Smith-Turchyn et al. (2015) concluded that exercise appeared safe and feasible in acute myeloid
leukaemia but that the evidence for its effectiveness was inconclusive.

Acute myeloid leukaemia: GRADE summary

Using GRADE there is low quality evidence (downgraded for limitations of studies and imprecision)
that exercise interventions do not improve measures of psychological wellbeing or quality of life in
people with myeloid leulkaemia. The evidence for an effect on physical functioning is limited and
conflicting.

HAEMATOLOGICAL CANCER FOLLOWING STEM CELL TRANSPLANTATION

Haematological cancer following stem cell transplantation: Characteristics of reviews
Persoon et al. (2013) reviewed the evidence in people treated with stem-cell transplantation for
haematological malignancy. This review had an AMSTAR score of 6/11. They included 8 RCTs with a
total of 472 participants. Risk of bias was assessed using the Cochrane risk of bias tool. All studies
were at high or unclear risk of bias across multiple criteria.
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Interventions were predominantly supervised, six studies delivered a mix of aerobic and resistance
training or aerobic and ADL training, one delivered resistance training alone and one delivered
aerobic training alone. The duration of interventions ranged from 4 weeks to 6 months with the
number of sessions varying from 2 to 10 per week. The control groups were usual care, with some of
those being given some advice to remain active.

Haematological cancer following stem cell transplantation: Outcomes

Cardiorespiratory fitness

Meta-analysis of 6 studies using various measures of cardiorespiratory fitness (n=237) found a
statistically significant increase in physical fitness with heterogeneity in favour of the exercise
intervention (SMD 0.53, 95%ci 0.13 to 0.94, p=0,009, I> 64%).

Fatigue
Meta-analysis of 4 studies (n=238) found a statistically significant effect in favour of the intervention
group (SMD 0.53, 95%Cl 0.27 to 0.79, P<0.0001 I 0%).

Muscle strength

Meta-analysis of 6 studies (n=312), using various measures of lower limb muscle strength found a
statistically significant increase in muscle strength favouring the exercise group, with heterogeneity
(SMD 0.56, 95%CI 0.18 to 0.94, p=0.004, 1> 57%). Meta-analysis of 5 studies (n=263) using various
measures of upper limb muscle strength found a statistically significant increase in muscle strength
favouring the exercise group (SMD 0.32, 95%Cl 0.08 to 0.57, p=0.01 1>0%).

Quality of Life

Meta-analysis of global quality of life scores found a statistically significant effect in favour of the
intervention (5 studies, 294 participants, SMD 0.41, 95%Cl 0.18 to 0.64, p=0.0005, 12 0%). These
effects were seen across all QoL subscales except role functioning and social functioning.

Persoon et al. (2013) concluded that exercise had benefits for people with haematological cancers
treated with stem cell transplantation.

Haematological cancer following stem cell transplantation: GRADE summary

There is moderate quality evidence (downgraded for limitations of studies) that exercise
interventions can lead to improvements in upper limb muscle strength, QoL and fatigue in people
treated with stem-cell transplantation for haematological malignancy. There is low quality evidence
(downgraded for limitations of studies and inconsistency) that exercise interventions can improve
lower limb muscle strength and cardiorespiratory fitness.
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HEAD AND NECK CANCERS

Head and neck cancers: Characteristics of reviews

One Cochrane review (Carvalho et al. 2012) evaluated the effectiveness of exercise interventions for
reducing shoulder dysfunction in patients with head and neck cancer. This review had an AMSTAR
score of 9/11 and included 3 RCTs with 104 participants with a clinical and histological diagnosis of
head and neck cancer who had received surgery. 2 RCTs compared progressive resistance training to
standard physiotherapy consisting of range of motion and stretching exercises. One RCT compared
combination of free active exercises, stretching, postural care, re-education of scapula-thoracic
postural muscles and strengthening of shoulder muscles with routine postoperative physiotherapy
care in the hospital (respiratory care and verbal advice on early active movement of the neck and
affected shoulder). Risk of bias was assessed using the Cochrane risk of bias tool. One study was at
low risk of bias, and 2 were at high or unclear risk of bias for criteria other than blinding.

Head and neck cancers: Outcomes

Adverse events
Two studies (n=69) described adverse events. Of these there was one reported case of nausea and
one of increased pain.

Quality of Life

Meta-analysis of two studies of resistance training (n=69) found no statistically significant benefit of
the intervention on QoL (5.05, 95%Cl -3.01 to 13.12, p=0.22, 10%). The study of mixed exercise also
found no statistically significant difference.

Shoulder function

Meta-analysis of two studies of resistance training (n=69) found a statistically significant reduction in
shoulder pain and disability measured using the Shoulder Pain and Disability Index (SPADI) disability
subscale, in favour or progressive resistance exercise (mean difference - 8.48, 95%Cl -15.07 to -1.88,
p=0.012, IZO%), but not for the SPADI total score. Using the Constant Shoulder Assessment, the
study of mixed exercise showed no difference in favour of the exercise group.

Carvalho et al. (2012) concluded that there was limited evidence that progressive resistance exercise
improved pain, disability and range of motion of the shoulder joint compared to standard
physiotherapy, but did not improve quality of life. They commented that measured benefits of the
intervention may be small.

Head and neck cancers: GRADE summary
Using GRADE there is low quality evidence (downgraded for limitations of studies and inconsistency
(between the SPADI subscale and total score) that progressive resistance exercise may lead to small
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additional benefits compared to a standardised physiotherapy programme for shoulder and arm
disability in people following surgery for head and neck cancer.

There is moderate quality evidence (downgraded for limitation of studies) that exercise
interventions do not improve quality of life. There is very low quality (downgraded for limitations,
imprecision and inconsistency, as a single study) evidence that a mixed exercise intervention
consisting of free active exercises, stretching, postural care, re-education of scapula-thoracic
postural muscles and strengthening of shoulder muscles is not better than routine post-operative
physiotherapy in this group.

LUNG CANCER

Four reviews (Cavalheri et al. 2013, Crandall et al. 2013, Granger et al. 2011, Payne et al. 2013,
Paramanandam et al. 2015) specifically investigated the effectiveness of exercise interventions in
people with lung cancers. Of these reviews, three (Cavalheri et al. 2013, Crandall et al. 2014, Granger
et al. 2011) included only studies of people with Non small cell lung cancer (NSCLC) and one (Payne
et al. 2013) included only those with advanced NSCLC.

NSCLC FOLLOWING LUNG RESECTION SURGERY

NSCLC following lung resection surgery: Characteristics of reviews

Cavalheri et al. (2013) conducted a Cochrane review of exercise training undertaken by people
within 12 months of lung resection surgery for NSCLC. This review had an AMSTAR score of 10/11.
They included 3 RCTs with 178 participants in total. The primary outcome was exercise capacity and
other outcomes of interest included Qol, dyspnoea, fatigue, anxiety and depression mortality and
the development of post-operative complications. The included interventions consisted of strength
and mobility training, aerobic and resistance exercise, and aerobic and resistance exercise with
dyspnoea management strategies. Interventions varied from twice-daily inpatient exercise for five
days plus 12 weeks of home-based exercises to out-patient programmes that commenced four
weeks after hospital discharge and were conducted twice a week for 12 weeks. Risk of bias was
assessed using the Cochrane risk of bias tool. Other than blinding of participants and personnel all
studies were at unclear or high risk of bias on more than one other criterion.

Crandall et al. (2014) similarly reviewed studies of exercise interventions in people with NSCLC who
had undergone surgery, but did not limit studies to those that delivered the intervention within one
year of surgery. This review had an AMSTAR score of 8/11. They included 8 RCTs with 341
participants. Interventions varied in content but all included aerobic activity with resistance training
included in 5 studies, and most included breathing exercises. Duration, frequency and intensity of
training all varied across studies, but most studies reported their programme as moderate intensity.
In the majority of studies the control condition was usual care. In the reporting of results Crandall et
al. (2014) largely appeared to focus on change from baseline in the intervention group, which is not
the comparison of interest for this overview as it does not reflect the effect specifically attributable
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to the intervention. Study quality was assessed using the Downs and Black tool and none of the RCTs
were free from risk of bias.

Granger et al. (2011) reviewed the evidence for exercise interventions to improve exercise tolerance
and quality of life in people with NSCLC at any cancer stage. This review had an AMSTAR score of
7/11. They include 2 RCTs with 79 participants in total. These studies were also included by either
Crandall et al. (2014) or Cavalheri et al. (2013). One of these was in a pre-operative group and one in
a post-operative group. Exercise interventions consisted of an inpatient exercise programme with a
home exercise programme, or a home exercise programme alone. Using the PEDro scale to assess
study quality both studies score 6/11 with a lack of assessor blinding in both studies.

NSCLC following lung resection surgery Outcomes

Exercise capacity

Cavalheri et al. (2013) reported a meta-analysis of all three studies, which demonstrated a
statistically significant increase in the six-minute walking distance (6MWD) in favour of the
intervention (139 participants, mean difference 60m, 95%Cl 15 to 85m, p=0.005, I* 0%).

In their narrative synthesis Crandall et al. (2014) reported that all but one study showed
improvement in 6MWD scores.

Fatigue

One review (Paramanandam et al. 2015, AMSTAR score 4/11) specifically investigated the
effectiveness of exercise to improve cancer-related fatigue in people with lung cancer and identified
no RCTs. Cavalheri et al. (2013) also found no data on fatigue. Crandall et al. (2014) did not clearly
report between-group comparisons for this outcome.

Hospital length of stay

Crandall et al. (2014) reported that 3 out of 4 RCTs demonstrated significantly fewer days in hospital
for patients in the exercise arm than in the control arm. The effect size specifically from RCTs was
not reported.

Muscle strength

Cavalheri et al. (2013) summarised one study (n=67) which measured quadriceps force and found no
statistically significant difference between the intervention and control groups. Based on 3 studies
Crandall et al. (2014) found that 2 studies showed a significant improvement and one did not. It was
not clear whether this was based on within- or between-group comparisons.

Quality of life
Cavalheri et al. (2013) reported a meta-analysis of 3 studies (n= 147) which demonstrated no
statistically significant difference in quality of life between the exercise intervention group and the

control group (SMD 0.17, 95%ci -0.16 to 0.49, p=0.32, I* 24%).

Crandall et al. (2014) reported conflicting results with some studies showing improvements and
some no change. It was not clear whether this was based on within- or between-group comparisons.
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Post-operative complications

One study (n=67) commenced the intervention during the immediate post-operative period and
reported complications. There were 2 complications in the intervention group and three in the
control group, the nature of which were not specified.

NSCLC following lung resection surgery: GRADE summary

Cavalheri et al (2013) concluded that exercise training resulted in statistically significant
improvements in exercise capacity but that there was no evidence that it benefitted quality of life
and muscle strength. Crandall et al. (2014) concluded that there is insufficient evidence regarding
the optimal exercise intervention for this group. Granger concluded that exercise interventions are
associated with positive benefits on exercise capacity, symptoms and some subdomains of HR-QolL
but these conclusion regarding HR-QoL and symptoms were not based on RCT-level evidence.

There is moderate quality evidence (downgraded for limitations of studies) that exercise training can
improve exercise tolerance in people following lung resection surgery.

There is moderate quality evidence (downgraded for limitations of studies) that exercise
interventions do not improve quality of life in people following lung resection surgery.

There is very low quality evidence (downgraded for limitations of studies, imprecision and
inconsistency) that a strength and mobility intervention may not improve quadriceps strength in
people following lung resection surgery.

There is low quality evidence (downgraded for limitations of studies and imprecision) that exercise
interventions may reduce length of hospital stay in people following lung resection surgery.

PROSTATE CANCER
PATIENTS DURING AND AFTER PROSTATE CANCER TREATMENT

Patients during and after prostate cancer treatment: Characteristics of reviews

Five reviews investigated the effectiveness of physical activity interventions in prostate cancer
(Baumann et al. 2012, Chipperfield et al. 2014, Gardner et al. 2013, Hackshaw-McGeagh et al. 2015,
Mohamad et al. 2015). Some details and results of 2 of these reviews (Hackshaw-McGeagh et al.
2015, Mohamad et al. 2015) have been reported above (see “Mixed lifestyle interventions/ prostate
cancer”).

Baumann et al. (2012) reviewed the evidence for the effectiveness of exercise interventions in
people with a prostate cancer diagnosis, with no stated limitations on the stage of disease. This
review had an AMSTAR score of 4/11.

Chipper field et al. (2014) reviewed the evidence for the efficacy of physical activity to improve
psychological outcomes in men receiving androgen deprivation therapy for prostate cancer. This
review had an AMSTAR score of 4/11.
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Gardner et al. (2013) reviewed the effects of exercise on treatment-related adverse events
outcomes in men receiving androgen deprivation therapy for prostate cancer. This review had an
AMSTAR score of 4/11.

Baumann et al. (2012) included 25 RCTs. In 21 of these the exercise intervention was commenced
during cancer treatment and in 4 it was commenced during aftercare. The interventions included
endurance training, resistance training and pelvic floor/ sphincter training and outcomes included
fitness (aerobic and strength), incontinence, quality of life, fatigue, psychological parameters and
side effects. Assessment of individual study quality was not directly reported but the quality of the
evidence base was summarised using the evaluation system of the Oxford Centre for Evidence Based
Medicine (OCEBM).

Patients during and after prostate cancer treatment: Outcomes

Body Weight

In a narrative synthesis of 8 trials of exercise interventions, variously including aerobic exercise,
resistance exercise and circuit based exercise Mohamad et al. (2015) concluded that the data were
conflicting and there appeared to be less change in body weight with exercise only interventions
than in combined exercise and dietary interventions.

Disease progression

Hackshaw-McGeagh et al. (2015) identified 4 RCTs (combined n=439) that reported a physical
intervention including resistance and/or aerobic training. They reported that these trials found no
consistent effects of physical activity interventions on prostate specific antigen (PSA)-based
measures of disease progression (as measured by PSA level). One of these trials was considered to
have a low risk of bias.

Multiple outcomes

In a narrative synthesis of results Baumann et al. (2012) reported that resistance training and
aerobic exercise during irradiation treatment showed significant improvement in quality of life,
fatigue, aerobic fitness and muscle strength. They reported that pelvic floor and sphincter training
programmes significantly reduced incontinence and increased quality life, and the interventions
appeared to be more effective when commenced earlier, including prior to surgery.

Incontinence

Baumann et al. (2012) reported that pelvic floor and sphincter training programmes during aftercare
significantly reduced incontinence. Baumann et al. (2012) judged that the level of evidence ranged
from level 1b (due to lack of reporting of precision around effect estimates) to level 2b (due to
weaker methodological quality).

Patients during and after prostate cancer treatment: GRADE summary

Due the approach taken to the reporting of this review it is difficult to apply GRADE to these
findings, though given the likely limitations of studies and imprecision it is likely to represent
moderate to low quality evidence.
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PATIENTS RECEIVING ANDROGEN DEPRIVATION THERAPY FOR PROSTATE
CANCER

Patients receiving androgen deprivation therapy for prostate cancer: Characteristics of
reviews

Chipper field et al. (2013) investigated the effect of exercise specifically on psychological outcomes.
They included 4 RCTs with 362 participants and interventions consisted of resistance training, mixed
aerobic, resistance and flexibility training and mixed aerobic and resistance training with
programmes lasting between 12 and 16 weeks. This review did not assess the risk of bias of included
studies but was retained in this overview as it was the sole review specific to this group that
considered depression.

Gardner et al. (2014) specifically reviewed the effects of exercise on treatment related
consequences in people with prostate cancer receiving ADT. They included 5 RCTs including 336
participants. Interventions consisted of aerobic training, resistance training or a combination of
both. Study quality was assessed using the Downs and Black checklist. Score ranged from 29 to 30
out of a possible 30 points.

Patients receiving androgen deprivation therapy for prostate cancer: Outcomes

Aerobic fitness
Gardner et al. (2014) reported conflicting results, with 1 RCT reporting a statistically significant
improvement in aerobic fitness and 3 studies reporting non-significant differences. No meta-analysis
was conducted.

Body composition

Gardner et al. (2014) reported that 2 trials demonstrated that exercise successfully prevented loss of
lean body mass, though estimates of effect or measures of significance were not reported. The
evidence that exercise is effective in preventing increases in body fat was conflicting.

Depression

Chipperfield et al. (2013) reported that one study n=100 that delivered an unsupervised 16 week
programme of mixed aerobic, resistance and flexibility training found no statistically significant
effect on depression scores.

Fatigue
Gardner et al. (2014) reported that 2 RCTs found statistically and clinically significant improvements
in fatigue in favour of the exercise group and two found no statistically significant improvement.

Muscle strength

Gardner et al. (2014) reported that 4 RCTs consistently demonstrated statistically significant
improvements in muscle strength following resistance, aerobic or combined exercise interventions.
Effect sizes were not reported.
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Quality of life

In a narrative synthesis of results Chipperfield et al. (2013) the RCT results were not summarised
separately from non-randomised studies. However from the description of 3 RCTs, 2 demonstrated
statistically significant improvements compared to the control condition and one did not. Effect sizes
and the follow-up time-points for these comparisons were not reported. Gardner et al. (2014)
similarly reported inconsistent results across trials on QoL.

Chipperfield et al. (2014) concluded that preliminary findings supported the use of exercise for
improving quality of life. Gardner et al. (2014) concluded that exercise was safe and may ameliorate
a range of treatment-induced adverse effects.

Patients receiving androgen deprivation therapy for prostate cancer: GRADE summary
There is moderate quality evidence (downgraded for limitations of studies) that exercise
interventions may improve cancer-related fatigue and muscle strength in prostate cancer patients
undergoing ADT.

There is very low quality evidence (downgraded for limitations of studies, inconsistency and
imprecision) that exercise interventions may improve quality of life and aerobic fitness in prostate
cancer patients undergoing ADT.

There is very low quality evidence (downgraded for unknown limitations of studies, inconsistency
and imprecision) that exercise does not improve depression scores in this group.

Aerobic Exercise intervention

MIXED CANCER POPULATIONS

Mixed Cancer Populations: Characteristics of reviews

Tian et al. (2016) reviewed the evidence for the effects of aerobic exercise only on cancer related
fatigue. This review had an AMSTAR score of 6/11 and included 26 RCTs with a total of 2830
participants. The majority of trials (13) were in breast cancer patients, but a range of other cancer
diagnoses were included. Trials compared aerobic exercise interventions to usual care or no exercise
and the include interventions varied in content, were a mixture of supervised or home based and
took place two—five times per week for 6-24 weeks. The risk of bias was assessed using the 12 point
scale of the Cochrane Back review group. The authors used a threshold of >6/12 points to denote a
study at low risk of bias and found that 24 or 26 studies had a low risk of bias. It should be noted
that many studies were unclear or failed to meet a number of these criteria and might still be
considered at risk of bias.
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Mixed Cancer Populations: Outcomes

Fatigue

Meta-analysis of 24 studies (reported number of participants 2830) found a statistically significant
small effect of exercise on fatigue in favour of the exercise intervention, with substantial
heterogeneity (SMD -0.22, 95%Cl -0.39 to -0.04, p=0.01, 1°78%). However inspection of the analysis
suggests a unit of analysis error. Nine trials that included more than one treatment arm were
entered into the analysis more than once, with no correction for the number of participants in the
usual care group. This led to a number of participants in the control arms being double-counted in
the analysis. As such the analysis should be interpreted with caution.

Subgroup analysis by treatment status suggested statistically significant effect only in people off-
treatment. Subgroup analysis by malignancy type suggested statistically significant effects only in
those with nasopharyngeal cancer. Subgroup analysis by supervision status suggested statistically
significant effects only in supervised exercise programmes. It is not clear whether heterogeneity was
reduced in these subgroups. Given the issues with the overall analysis these subgroup analyses
should be interpreted with extreme caution. Inspection of a funnel plot suggested a degree of
possible publication bias.

Tian et al. (2015) concluded that aerobic exercise was effective for the management of cancer-
related fatigue.

Mixed Cancer Populations: GRADE summary

There is very low quality evidence (downgraded for limitations of studies, inconsistency, imprecision
due to errors in the analysis and signs of publication bias) that aerobic exercise might have a small
beneficial effect on cancer-related fatigue.

HAEMATOLOGICAL CANCER

Haematological cancer: Characteristics of reviews

One Cochrane review (Bergenthal et al. 2014) evaluated the evidence sfor aerobic exercise
specifically in people with haematological malignancies. This review had an AMSTAR score 9/11 and
included 9 trials with 818 participants with acute myeloid leukaemia, multiple myeloma, and
lymphoma. Interventions were compared to standard care and included cycle ergometer exercise,
walking programmes and aerobic programmes with resistance work. Risk of bias was assessed using
the Cochrane risk of bias tool and all studies were at unclear or high risk of bias across multiple
criteria.
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Haematological cancer: Outcomes

Aerobic capacity

In a narrative synthesis of measures of aerobic capacity and cardiovascular fitness Bergenthal et al.
(2014) reported that of 8 trials, 7 had a “tendency” or statistically significant effects in favour of the
intervention group.

Body composition

Meta-analysis of two studies (n= 253) found no statistically significant difference between the
groups for body weight (MD 0.30 kg; 95% CI -4.08 kg to 4.68 kg p=0.89, I* 28%) or lean body mass
(MD1.34 kg, 95% Cl -1.34 kg to 4.02 kg, p=0.33, I> 0%)

Fatigue
Meta-analysis of fatigue scores demonstrated a statistically significant effect in favour of the
intervention (7 studies, n=692, SMD 0.24, 95%ci 0.08 to 0.40, p=0.003, IZO%).

Mortality
Meta-analysis of 3 studies (n=269) found no statistically significant effect on mortality rates (RR 0.93,
95%Cl 0.59 to 1.47, p=0.75, I” 0%).

Quality of Life

Meta-analysis of 4 studies (n=352) found no statistically significant effect on QoL (SMD 0.15, 95%CI -
0.15 to 0.45, p=0.32 1 49%). Sensitivity analysis removing one trial that demonstrated a baseline
imbalance on QoL scores in favour of the intervention group resulted in a statistically significant
small effect in favour of the intervention (SMD 0.26, 95%Cl 0.03 to 0.49, p=0.03, IZO%).

Serious adverse events
There was no statistically significant difference in serious adverse events in a meta-analysis of 3 trials
that reported on this outcome (n=266, RR 1.44; 95% Cl 0.96 to 2.18, p = 0.06, 1> = 0%).

Haematological cancer: GRADE summary

Bergenthal et al. (2014) used GRADE and concluded that aerobic exercise interventions had no effect
on mortality (moderate quality evidence) but could improve quality of life (low quality evidence),
aerobic capacity (no grade rating given), and fatigue (moderate quality evidence).For aerobic
capacity our GRADE rating is one of low quality evidence (downgraded for limitations and
imprecision). No GRADE rating was reported for body composition. Our own rating is one of
moderate quality evidence (downgraded for limitations of studies) of no effect of exercise
interventions on body weight or lean body mass in people with haematological cancers.
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Walking programmes

MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews

One review (Chiu et al. 2015) evaluated the effectiveness of walking exercise programmes for
improving sleep in people with cancer. This review had a score of 7/11 on the AMSTAR scale and
included 9 RCTs with a total of 599 participants. All interventions included a walking exercise
component, 5 in combination with other exercises. The average length of the intervention was 9.5
weeks, with an average of 4.5 sessions. Most interventions used moderate intensity exercise. Study
quality was assessed using 6 risk of bias domains. All of the nine studies were at unclear or high risk
of bias on at least one criterion (other than blinding or participants and providers).

Mixed cancer populations: Outcomes

Sleep

Sleep quality was measured using a variety of different scales. Meta-analysis of nine studies (599
participants) demonstrated a statistically significant difference in favour of the intervention group
(SMD -0.52, 95%ci -0.79 to -0.25, p value not reported, 1°61%). Subgroup analyses were conducted
but the resulting heterogeneity in subgroups was not reported. Effects remained significant in
studies of walking alone, or walking combined with other interventions and regardless of cancer
stage. Meta-regression identified no significant moderators of effects.

Chiu et al. (2015) concluded that moderate intensity walking was effective in improving sleep in
individuals with cancer.

Mixed cancer populations: GRADE summary
Using GRADE there is low quality evidence (downgraded for limitations of studies and inconsistency
(heterogeneity)) that walking interventions improve sleep quality in people with cancer.
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Resistance exercise

MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews
Three reviews (Cramp et al. 2010, Lonbro et al. 2014, Strasser et al. 2013) reviewed the effectiveness
of resistance exercise in people with varied cancer diagnoses.

Cramp et al. (2010) focused on quality of life as their primary outcome. This review had an AMSTAR
score of 6/11 and included 6 RCTs with 666 participants with a variety of cancer diagnoses. All
studies included supervised interventions ranging from 12 to 26 weeks in duration, with 2-3 sessions
per week. Quality of the included studies was assessed using the CASP tool and the quality of
included studies was described as variable.

Strasser et al. (2013) reviewed the effects of resistance training on muscle function, body
composition and fatigue during and after cancer treatment. This review had an AMSTAR score of
8/11 and included 11 RCTs with 1167 participants. 6 studies delivered the intervention during
treatment and 5after the completion of treatment. Study quality was assessed using the JADAD
scale. The median score was 4/5 points.

Lonbro et al. (2014) reviewed the effects of resistance exercise on lean body mass. This review had
an AMSTAR score of 4/11 and included 6 RCTs with 443 participants. The PEDro scale was used to
assess study quality and the median score from RCTs was 6/10.

Mixed cancer populations: Outcomes

Adverse events
Cramp et al. (2010) reported that no serious adverse events were reported due to resistance
training.

Aerobic capacity

Strasser et al. (2013) reported no statistically significant difference in VO,uax between the exercise
and control groups but a statistically significant increase in the 12 minute walk test (number of
studies not reported, n=111 mean difference (metres 143.65, 95%Cl 70.46 to 216.83, p=0.0001, 12
0%).

Body composition

Lonbro et al. (2014) reported that 4 of 6 trials found statistically significant increases in lean body
mass in favour of the intervention group but did not report effect sizes. Strasser et al. (2013)
reported on meta-analyses and found statistically significant increases in lean body mass (number of
studies not reported, (n=565, mean difference 1.07kg, 95%Cl 0.676 to 1.37, p=<0.001, 10%) and
decreases in % of body fat (n=713, mean difference -2.08%, 95%Cl -3.46 to -0.70, p=0.003, 12 74%).
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Fatigue

Cramp et al. (2010) reported that, of 4 trials that measured fatigue, 2 showed no significant effects
of exercise and 2 showed a statistically significant effect. No meta-analysis was conducted and no
effect sizes were presented. Strasser et al. (2013) et al. found no statistically significant effect on
fatigue with no heterogeneity in a meta-analysis of 437 participants (MD 1.86, 95%Cl -0.03 to
3.75,p=0.05, I> 0%).

Muscle strength
Cramp et al. (2010) reported that of 3 trials that measured muscle strength, all showed a statistically
significant effect of exercise. No meta-analysis was conducted and no effect sizes were presented.

Quality of life

Cramp et al. (2010) reported a meta-analysis of post intervention quality of life scores that found a
small, positive effect in favour of the intervention that came close to statistical significance (6
studies, n= 548, SMD -0.17,95%Cl -0.34 to 0.00, p=0.05, I° 0%). Strasser et al. (2013) reported
conflicting results on quality of life outcomes though effects observed in positive trials were
described as “slight”.

Strasser et al. (2013) conducted meta-analyses of upper and lower limb muscle strength and found
statistically significant increases in strength, with heterogeneity, in favour of the exercise group for
upper limb strength (9 studies, n=752, mean difference 6.9kg, 95%Cl 4.78 to 9.03, p<0.001, I> 79%)
and lower limb strength (number of studies not reported, n=719, mean difference 14.57 kg,95%ClI
6.34 to 22.80 kg, p=0.005, 1>91%).

Strasser et al. (2013) and Lonbro et al. (2014) concluded that resistance training led to improvement
in muscle strength and body composition.

Mixed cancer populations: GRADE summary

There is low quality evidence (downgraded for limitations of studies and imprecision) that resistance
exercise does not led to important improvements in quality of life. There is low quality evidence
(downgraded for limitations of studies and imprecision) that resistance exercise can improve muscle
strength in people with cancer. There is moderate quality evidence (downgraded for limitations of
studies) that resistance exercise improves lean body mass.

BREAST CANCER

Breast cancer: Characteristics of reviews

Two reviews (Cheema et al. 2014, Paramanandam et al. 2014) reviewed the evidence for resistance
exercise specifically in people with breast cancer. Cheema at al. (2014) included 15 RCTs with 1652
participants. The AMSTAR score for this review was 8/11. All interventions include progressive
resistance training, most studies were in people who had complete active cancer treatment.
Duration of the interventions varied across studies. Study quality was assessed using a checklist
based on the CONSORT statement and reported quality scores ranged from 5 to 9.5/10.
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Paramanandam et al. (2014) had an AMSTAR score of 5/11 and included 8 RCTs with 1091
participants of people specifically at risk of lymphoedema after breast cancer treatment. Study
quality was assessed using the PEDro scale and quality scores ranged from 4-8/10.

Breast cancer: Outcomes

Adverse effects
Cheema et al. (2014) found few reported adverse effects with some incidences of muscle soreness,
muscle injury and joint pains.

Breast cancer related [ymphoedema

Cheema et al. (2014) reported a meta-analysis of the incidence/ exacerbation of breast cancer
related lymphoedema (BCRL) and found a statistically significant reduction in the odds of BCRL in
favour of resistance exercise (5 studies, number of participants not reported, OR 0.53, 95%Cl 0.31 to
0.90, I’0%). However no significant differences were seen in arm volume between the exercise and
control groups.

Paramanandam et al. (2014) included 6studies and found no statistically significant effect on
lymphoedema severity or lymphoedema incidence (6 studies, number of participants not reported,
RR 0.77, 95%CI 0.52 to 1.15, 1°0%).

Muscle strength

Paramanandam et al. (2014) reported a meta-analysis of upper limb strength and found statistically
significant increases in favour of the exercise group (4 trials, number of participants not reported,
SMD 0.93, 95%ci 0.73 to 1.12, I* 0%). Similar effects were seen for lower limb muscle strength with
heterogeneity (4studies, SMD 0.75, 95%Cl 0.47 to 1.04, 1°51%).

Quality of life

Paramandaram (date) reported a meta-analysis of global QoL scores from 3 studies (number of
participants not reported) and found no statistically significant differences between the exercise and
control groups, though statistically significant improvements were seen on the physical health
subdomain.

Cheema et al. (2014) concluded that progressive resistance training improved physical functioning
and reduced the risk of BCRL. Paramanandam et al. (2014) concluded that weight training appeared
to be safe and beneficial in improving limb strength and physical components of quality of life in
women with or at risk of lymphoedema.

Breast cancer: GRADE summary

Using GRADE there is low quality evidence (downgraded for limitations and imprecision) that
resistance training does not affect the severity or incidence of treatment related lymphoedema in
people following breast cancer treatment.
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There is moderate quality evidence (downgraded for limitations of studies that resistance training
improves muscle strength in this group.

There is low quality evidence (downgraded for limitations of studies and imprecision) that resistance
training does not impact global QoL but that it may improve physical components of quality of life in
this group.

PROSTATE CANCER

Prostate cancer: Characteristics of reviews

One review (Hasenoerhl et al. (2015) reviewed the effects of resistance exercise on physical
performance and health related quality of life in people with prostate cancer specifically. This review
had an AMSTAR score of 4/11 and included 13 RCTs with 879 participants. Study quality was
assessed using the Downs and Black scale and scores ranged between 23 and 30 out of
30.Interventions varied in terms of dose and duration but all included resistance training as a core
component. No meta-analysis was conducted and no effect sizes were presented.

Prostate cancer: Outcomes

Cardiorespiratory fitness

Narrative synthesis of results found that 4 of 9 studies were able to demonstrate a statistically
significant increase in cardiorespiratory performance in favour of the exercise group on at least one
time point.

Fatigue and Quality of life

Seven of nine studies reported statistically significant improvements in fatigue in the exercise group
after the intervention. It was not clearly reported which studies reported on QoL and which reported
on fatigue.

Muscle strength
11 studies assessed muscle strength. 4 studies were reported to demonstrate statistically significant
increases in muscle strength and endurance capacity in favour of the exercise group.

Hasenoerhl et al. (2015) concluded that resistance exercise was safe and with beneficial effects on
physical performance capacity.

Prostate cancer: GRADE summary

Using GRADE this review provides very low quality evidence (downgraded for limitations of studies,
imprecision and inconsistency) that resistance exercise might improve muscle strength,
cardiorespiratory fitness, fatigue and quality of life.
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Mind-body exercise (Yoga/ TaiChi/ Qigong)

Four reviews (Buffart et al. 2012, Chan et al. 2012, Cramer et al. 2012, Shneerson et al. 2013, Zeng
et al. 2014b) reviewed the evidence for the effectiveness of mind-body type exercise interventions
(yoga, tai chi, gigong) in people living with and beyond cancer.

Yoga
BREAST CANCER

Breast cancer: Characteristics of reviews
Three reviews included studies of yoga (Buffart et al. 2012, Cramer et al. 2013 Shneerson et al. 2013)
and the presented results were based solely on breast cancer populations.

Buffart et al. (2012) investigated the possible physical and psychosocial benefits of yoga in people
with any type of cancer either during or after treatment. This review has an AMSTAR score of 6/11
and included 13 RCTs with 783 participants. Twelve of these studies were in breast cancer and so
766 of the included participants were female. All trials delivered a supervised yoga programme with
physical poses, breathing techniques and relaxation or meditation, and were reported to be led by
experienced yoga instructors, and compared yoga to either usual care, patient education,
counselling or coping preparation. The median duration of programmes was 7 weeks and they
ranged from 6 weeks to 6 months. Study quality was assessed using the Verhagen 9 point tool.
Included studies met a median of 67% (range 22 to 89%) of quality criteria.

Cramer et al. (2012) also reviewed the effectiveness of yoga, specifically in breast cancer patients.
This review had an AMSTAR score of 6/11 and included 12RCTs with 742 patients. Using the
Cochrane risk of bias tool they found that most studies were at unclear or high risk of bias on
multiple domains.

In a broader review of complementary and alternative therapies, Shneerson et al. (2013) also
reviewed the effectiveness of yoga in cancer survivors. This review had an AMSTAR score of 9/11
and focused on quality of life outcomes and identified 5 studies. Using the Cochrane risk of bias tool
they found that all studies were at unclear or high risk of bias on multiple domains.

Breast cancer: Outcomes

Anxiety

Meta-analysis of post-intervention anxiety scores resulted in a statistically significant effect in favour
of yoga with heterogeneity (Buffart et al. 2012, 6 studies, number of participants not reported, SMD
-1.08, 95%Cl -1.93 to -0.46, p<0.001, 1> 58%).
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Depression

Meta-analysis of post-intervention depression scores resulted in a statistically significant effect in
favour of yoga (Buffart et al. 2012, 6 studies, number of participants not reported, SMD -0.69, 95%Cl
-1.02 to -0.37, p<0.001, I” 44%).

Distress

Meta-analysis of post-intervention distress scores resulted in a statistically significant effect in favour
of yoga with heterogeneity (Buffart et al. 2012, 6 studies, number of participants not reported, SMD
-0.75, 95%Cl -1.09 to -0.42, p<0.001, 1> 59%).

Fatigue

Meta-analysis of post-intervention fatigue scores resulted in a statistically significant effect in favour
of yoga (Buffart et al. 2012, 7 studies, number of participants not reported, SMD -0.51, 95%Cl -0.79
to -0.22, p=0.001, I> 44%)() .

Functional wellbeing

Buffart et al. (2012) reported a meta-analysis of post-intervention functional wellbeing scores, which
resulted in a small, statistically significant effect in favour of yoga (4 studies, number of participants
not reported, SMD 0.31, 95%CI 0.04 to 0.58, p=0.03, 12 0%).

Physical function

Buffart et al. (2012) reported a meta-analysis of post-intervention self-reported physical function
scales and found a small and statistically non-significant effect of yoga (6 studies, number of
participants not reported, SMD 0.17, 95%Cl -0.06 to 0.40, p=0.14, 1> 0%). Inclusion of one “outlier”
trial to this analysis increased heterogeneity but still did not result in a statistically significant effect.

Quality of life

Meta-analysis of post-intervention global quality of life scores found a statistically significant effect
in favour of yoga with heterogeneity (Buffart et al. 2012, 6 studies, number of participants not
reported, SMD 0.61, 95%Cl 0.16 to 1.06, P=0.008, 1>69%).

Shneerson et al. (2013) and Cramer et al. (2012) similarly found statistically significant effects on
overall QoL in favour of yoga at the end of the intervention. Shneerson et al. (2013) reported that in
the one study with a longer follow up (6 months) no significant effect was observed. Meta-analysis
of mental quality of life domains demonstrated a statistically significant effect but that this was not
found for physical quality of life domains. Cramer et al. (2012) reported that the effects on QoL were
only present in studies rated at high or unclear risk of bias. Like Buffart et al. (2012), Cramer et al.
(2012) also found that yoga resulted in short term effects on various indices of psychological health.
In a subgroup analysis they found these effects were present in studies that delivered yoga during
activity cancer treatment but not after completion of active cancer treatment. It is unclear whether
this was a pre-planned subgroup analysis. As such is should be considered with caution. Cramer
found no long term statistically significant effects in meta-analysis of depression, stress or distress
scores.
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Buffart et al. (2012) concluded that Yoga appeared to be a feasible intervention and that beneficial
short term effects on several physical and psychosocial symptoms were reported. Shneerson et al.
(2013) concluded that Yoga appeared to improve overall and mental QOL, but not physical QOL.

Breast cancer: GRADE summary
There is moderate quality evidence (downgraded for limitations of studies) yoga can improve short
term functional wellbeing, depression and fatigue scores in people with breast cancer.

There is low quality evidence (downgraded for limitations of studies and inconsistency) that yoga
does not improve physical function but does improve quality of life, anxiety and distress in people
with breast cancer in the short term.

HAEMATOLOGICAL CANCERS

Haematological cancers: Characteristics of reviews

One Cochrane review (Felbel et al. 2014) investigated the effectiveness of yoga in addition to
standard care in patients with haematological malignancies. This review had an AMSTAR score of
10/11 and one RCT of 39 patients. This RCT was at high or unclear risk of bias across multiple criteria.

Haematological cancers: Outcomes

Mixed
The study did not find statistically significant differences in favour of yoga for distress, fatigue
anxiety, depression or quality of sleep.

Haematological cancers: GRADE summary

Felbel et al. (2014) rated the quality of evidence as very low using GRADE and concluded that no
reliable conclusions can be drawn about the effectiveness of yoga for people with haematological
malignancies.

Qigong
MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews

Two reviews (Chan et al. 2012, Zeng et al. 2014) investigated the effectiveness of Qigong exercise in
people with cancer. Chan et al. (2012) included 8 RCTs with 558 participants. This review had an
AMSTAR score of 8/11 and included studies with a range of cancer diagnoses. Study quality was
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assessed using a number of tools. Most studies were at unclear or high risk of bias on more than one
criterion. Zeng et al. (2014) had an AMSTAR score of 6/11 included 5 RCTs of Qigong with 413
participants. Using the Cochrane risk of bias tool all were at high risk of bias for multiple domains.

Mixed cancer populations: Outcomes

Depression and anxiety

Zeng et al. (2014) presented meta-analyses of depression scores (3 studies 314 participants) and
anxiety scores (2 studies 219 participants) and found no statistically significant effect in favour of
Qigong therapy.

Fatigue

Chan et al. (2012) reported that one RCT found that fatigue was significantly better in the Qigong
group at the end of the intervention. Zeng et al. (20140 reported a meta-analysis of 2 studies and
found a statistically significant effect on fatigue score as 12 week follow up with substantial
heterogeneity (SMD -0.93, 95%ci -1.80 to -0.06, p=0.001, 1>0%).

Quality of life

Of four RCTs that measured QolL, Chan et al. (2012) reported that 2 found statistically significant
effects in favour or Qigong and 2 did not. Zeng et al. (2014) reported a meta-analysis of cancer-
specific quality of life scores, measured in the FACT-G scale and found a statistically significant
benefit with substantial heterogeneity (4 studies 395 participants, mean difference 6.57, 95%Cl 2.32
to 10.83, p=0.002, I> 96%).

Chan et al. (2012) concluded that it was difficult to draws firm conclusions due to the limitations in
the evidence base but that there was some evidence in favour of a benefit on QoL and fatigue. Zeng
et al. (2014) concluded that positive effects of Qigong were seen for QoL but that the results should
be interpreted with caution.

Mixed cancer populations: GRADE summary

There is low quality evidence (downgraded for limitations of studies and inconsistency) that Qigong
may have positive effects on quality of life and fatigue and that it is not effective for depression and
anxiety.
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Tai Chi

MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews

One review Zeng et al. (2014) reviewed the evidence for Tai Chi in people with cancer of any
diagnosis and one review (Lee et al. 2014) specifically reviewed the evidence for tai chi as part of
supportive care in breast cancer patients.

Lee et al. (2010) identified 3 RCTs with a total of 107 patients with breast cancer. This review had an
AMSTAR score of 5/11. Zeng et al. (2014) included 7 trials of tai chi with 160 patients. Both reviews
found that the majority of included trials had a high risk of bias.

Mixed cancer populations: Outcomes

Body composition
Zeng et al. (2014) reported meta-analyses of 2 studies (n=40) that showed no statistically significant
changes in BMI (with heterogeneity) or % body fat.

Quality of Life
Zeng et al. (2014) presented a meta-analysis of 2 studies (73 participants) that used the SF-36 quality
of life tool. No statistically significant difference was seen on any of the subscales of this tool except

“mental health” (mean difference 2.38, 95%Cl 1.75 to 3.01, p=<0.001, 12 0%).

Lee et al. (2010 reported a meta-analysis of global QoL that included 2 studies (38 participants) and
found no statistically significant effect (SMD 0.45, 95%Cl -0.25 to 1.14, p=0.21, I 0%).

Zeng et al. (2014) concluded that Tai Chi may have positive effects on QoL but that these findings
should be interpreted with caution. Lee et al. (2010) concluded that the existing trial evidence for
tai chi in supportive cancer care is not convincing.

Mixed cancer populations: GRADE summary
Using GRADE there is low quality evidence (downgraded for limitations of studies and inconsistency)
that tai chi does not improve global QoL or measures of body composition.
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Dance and movement therapy

MIXED CANCER POPULATIONS

Mixed cancer populations: Characteristics of reviews

One Cochrane review (Bradt et al. 2015) reviewed the effectiveness of dance and/or movement
therapy compared to standard care on psychological and physical outcomes in people with cancer.
This review had an AMSTAR score of 11/11 and included 3 RCTs with a total of 207 participants. All 3
trials were in people with breast cancer who had had active cancer treatment within 5 years of the
onset of the trial. The interventions various included “authentic movement”, the Lebed method or a
combination of dance and movement approaches. The risk of bias of the included studies was
assessed using the Cochrane risk of bias tool and 2 of the 3 studies were at unclear or high risk of
boas for criteria other than participants and therapist blinding.

Mixed cancer populations: Outcomes

Anxiety
Meta-analysis of 2 studies (pooled n=170) found no significant effect (SMD 0.21, 95%Cl -0.09 to 0.51,
p=0.18, 1> 0%).

Depression
Meta-analysis of 2 studies (pooled n=170) found no significant effect (SMD 0.02, 95%Cl -0.28 to 0.32,
p=0.89, 1°0%).

Fatigue
Meta-analysis of 2 studies (pooled n=170) found no significant effect (SMD -0.36, 95%Cl -1.26 to

0.55, p=0.44, 1> 0%).

Quality of Life
Only one study (n=37) reported results for QoL and found a statistically significant effect on QoL in
favour of the intervention (SMD 0.89, 95%Cl 0.21to 1.57).

Mixed cancer populations: GRADE summary

Bradt et al. (2015) rated the quality of the evidence as very low for all comparisons and concluded
that the limited number of studies prevented them from drawing conclusions regarding the
effectiveness of dance/ movement therapy in people with cancer.
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Health Economic Evidence

MIXED CANCER POPULATION

Mixed cancer population: Characteristics of the reviews

One review (Mewes et al. 2012) considered the cost effectiveness of multidimensional cancer
survivor programmes. This review had an AMSTAR score of 5/11 included 6 health economic
evaluations (total number of participants not reported) or quasi-randomised trials of exercise
interventions combined with inpatient rehabilitation programs, CBT, psychological education,
psychological education and information, self-help education, information support, and information
support plus CBT. The Drummond tool was used to assess the quality of the economic evaluations.

The 2 studies relevant to this overview were conducted in Australia in people with breast cancer
diagnoses. One study (n=275) compared 3 consecutively selected groups of patients who received
either a home-based physiotherapy programme (n=36), a group-based physiotherapy programme
and psychosocial intervention (n=31) or no intervention (n=208). No further details were reported in
the review regarding the characteristics of the interventions. The outcomes measured up to 12
months post intervention were the number of rehabilitated cases and quality adjusted life years
(QALYs). Mewes et al. (2012) judged that the non-randomised nature of this study raised uncertainty
over the effectiveness of the intervention. They also raised queries regarding the valuation process
employed. The study did not compare its results to other studies or adequately consider issues
relevant to all users. This study found that, compared with no intervention, the incremental cost
effectiveness ratio (ICER) for home based physiotherapy was AUSS 1,344 and for group based
exercise with psychosocial intervention it was AUSS 14,478.

The other study within the systematic review was an RCT (n=73) that compared a multi-media home
based programme consisting of strength, balance, shoulder mobility and cardiovascular endurance
exercise with a control group who received an active intervention of flexibility and relaxation
exercises and followed participants up for 6 months. Mewes et al. (2012) judged that this study
conducted a reasonable health economic analysis. Improvements in QoL in the short term were not
consistent across different QoL scales and no improvements were seen at 6 month follow up. The
total mean costs for the multimedia activity programme were AUSS3,864 and for the control
condition they were AUSS3,594. The intervention was not cost-effective. The willingness to pay per
QALY threshold would need to be AUS$484,884 for the intervention to be considered cost-effective,
or AUSS340,391 if health care cost outliers were excluded. This is highly unlikely to be considered
cost-effective.

While Mewes et al. (2012) concluded that included reviews showed acceptable cost-effectiveness
ratios, their conclusion does not accurately summarise the results of the studies relevant to this
overview. The first study offers very low quality evidence (from a single non-randomised study) that
a home-based physiotherapy programme or a group-based physiotherapy programme and
psychosocial intervention may be cost-effective when compared with no intervention. The second
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study offers low quality evidence (downgraded for limitations and imprecision) that a multi-media
home based programme consisting of strength, balance, shoulder mobility and cardiovascular
endurance exercise is not cost effective when compared to an active intervention of flexibility and
relaxation exercises. On the basis of this limited evidence no firm conclusions can be drawn
regarding the cost-effectiveness of lifestyle interventions in people with cancer.
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DISCUSSION

Summary of main findings

Tables 1, 2 and 3 (overleaf) summarise the findings and quality of evidence by intervention and
cancer type. Overall while multimodal lifestyle interventions that include physical activity and a
dietary component do appear to be effective at increasing levels of physical activity, at least in the
short term, there is little compelling evidence that this impacts meaningfully on quality of life or
psychological variables. The exception to this is the low quality evidence that these interventions
may improve cancer-related fatigue.

There is little evidence from RCTs that dietary interventions meaningfully impact on cancer
recurrence or mortality. In those at risk of underweight and malnutrition following head and neck
cancer dietary counselling may improve nutritional status and successfully increase body weight. The
effects of dietary interventions on quality of life seem inconsistent.

Interventions designed to increase physical activity levels, usually delivered through specific exercise
programmes do seem overall to increase physical fitness in terms of aerobic capacity, muscle
strength and in some cases impact on measures of body composition. There is also some evidence
for short term positive effects on psychological variables, quality of life, sleep, and cancer- related
symptoms such as fatigue but these findings are not consistent across interventions or cancer types
and the size of effects varies considerably. There is again little evidence for an effect of physical
activity interventions on cancer recurrence or survival.

Our findings are in broad agreement with those of another recent overview of reviews (Payne et al.
2012). This overview investigated the efficacy of interventions used specifically in the management
of fatigue and/or unintentional weight loss in adults with advanced progressive illness by reviewing
the evidence in the Cochrane library. They concluded that there is a lack of robust evidence for
interventions to manage fatigue and/or unintentional weight loss in the advanced stage of
progressive illnesses such as cancer, though exercise and self-management interventions may
provide some benefit.

We identified little useful information relating to the health economic aspects of lifestyle
interventions. We identified one moderate quality review (Mewes et al. 2012) with limited relevant
evidence from which no firm conclusions can be drawn regarding the cost-effectiveness of lifestyle
interventions in people with cancer. The cost-effectiveness of these interventions remains uncertain.
Given the inconsistency in positive findings relating to quality of life outcomes found in this overview
we might predict a mixed picture regarding the cost-effectiveness of lifestyle interventions. It should
be noted that complex lifestyle interventions can be resource-intensive and represent an
opportunity cost. Better information on the health economic properties of services with existing
evidence of effectiveness should be a priority.
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Table 1: Mixed Lifestyle Interventions: outcomes and evidence quality

INTERVENTION In which CANCER TYPE? | Leads to which OUTCOMES? What is the EVIDENCE QUALITY
(GRADE)?
Increased physical activity Moderate
Lifestyle (mixed) Mixed No consistent improvement in QoL Low
No improvement in QoL Low
Inconclusive on RTW
Decreased fatigue with physical activity component Low
Breast No facilitation of weight loss Low
No improvement in QoL Low
Gynaecological No improvement in fatigue or depression Low
Facilitation of weight loss and increased physical activity Low
Facilitation of weight loss Low
Prostate No positive impact on PSA measures of disease progression | Very low

Table 2: Smoking Cessation Interventions: outcomes and evidence quality

INTERVENTION

In which CANCER TYPE?

Leads to which OUTCOMES?

What is the EVIDENCE QUALITY (GRADE)?

Smoking Cessation

Mixed

No improvement in smoking cessation rates

Moderate

Table 3: Patient Education Interventions: outcomes and evidence quality

INTERVENTION

In which CANCER TYPE?

Leads to which OUTCOMES?

What is the EVIDENCE QUALITY (GRADE)?

Patient Education

Mixed

No improvement in fatigue or QoL lifestyle

Low
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Table 4: Diet and Nutrition Interventions: outcomes and evidence quality

INTERVENTION

In which CANCER

Leads to which OUTCOMES?

What is the EVIDENCE

TYPE? QUALITY (GRADE)?
No effect on survival if malnourished Moderate
No effect on weight gain if malnourished Low
Positive effect on QoL if malnourished Low
No reduction in infection rate or mortality during chemotherapy (low Low
Mixed bacterial diet)
Reduced weight loss in advanced cancer/cachexia Very low
Mixed dietary No improvement in physical function in advanced cancer/cachexia Very low
counselling Uncertain clinically important effect in QoL in advanced Very low
Diet and interventions cancer/cachexia
hutrition Improvement in nutritional status and body weight during treatment Low
Head and Neck Improvement in QoL during chemotherapy treatment Very low
No effect on weight change, survival or response to chemotherapy Moderate
Lung Improvement in energy intake during chemotherapy Low
No improvement in QoL during chemotherapy Low
Soy No reduced hot flushes (high soy intake) Low
Low bacterial diet No reduction in infection rate or mortality during chemotherapy Low
Breast cancer - -
. No reduced risk of mortality Moderate
Low fat diet
No reduced recurrence Low
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Table 5: Physical Activity Interventions: outcomes and evidence quality

In which CANCER

What is the EVIDENCE

INTERVENTION TYPE? Leads to which OUTCOMES? QUALITY (Grade)?
Improvement in daily step count Moderate
Improvement in aerobic capacity Moderate
Improvement in anxiety and fatigue (short term) Moderate
Mixed Improvement in quality of life, depression, exercise tolerance, and Low
physical function (short term)
Improvement in muscle strength and small reductions in body weight Low
& BMI (post cancer treatment)
No effect on BMI, Physical activity levels and depression Low
Improvement in cancer related fatigue and physical/ functional Low
wellbeing any stage)
Improvement in QoL (post-treatment) Low
Breast Cancer Improvement in physical activity (post treatment) Low
No effect on occurrence of lymphoedema (post treatment) Low
Physical Activity Mixed Exercise Improvement !n sh(?ulder pain - - - Low
Improvement in fatigue, QolL, anxiety and depression (during Very low
chemotherapy or radiotherapy treatment)
Improve physical fitness after treatment Moderate
Colorectal - -
Do not improve Qol or fatigue after treatment Low
Improvement in upper limb muscle strength, QoL and fatigue (stem- Moderate
cell transplantation for haematological malignancy)
No effect on psychological wellbeing or quality of life (acute myeloid Low
. leukaemia)
Haematological
Improvement in lower limb muscle strength and cardiorespiratory Low
fitness
Improvement in wellbeing or QoL (myeloid leukaemia) Very low
No improvement in QoL (post-surgery) Moderate
Head and Neck No better than post-operative physiotherapy (post-surgery mixed Very low

exercise)
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Improvement in exercise tolerance (post-surgery)

Moderate

No improvement in QoL (post-surgery) Moderate
Lung Reduced length of hospital stay (post-surgery) Low
Strength and mobility: No improvement in quadriceps strength (post- Very low
surgery strength and mobility)
Improvement in fatigue and muscle strength (during ADT treatment) Moderate
Improvement in quality of life and aerobic fitness (undergoing ADT
Very low
Prostate treatment)
No improvement in depression scores (post treatment) Very low
Mixed Small beneficial effect on cancer related fatigue Very low
Improvement in cancer related fatigue Moderate
Aerobic No effect on mortality Moderate
Haematological No effect on body weight or lean body mass Moderate
Improvement in QoL Low
Improvement in lean body mass Moderate
Mixed Improvement in muscle strength Low
No improvement in QoL Low
Improvement in muscle strength (post cancer treatment) Moderate
Resistance Breast No effect on severity or incidence of treatment related lymphoedema Low
Improvement in physical components of QoL Low
Improvement in shoulder / arm disability (post-surgery resistance
L Low
Head/ Neck training)
Prostate Improvement in cardiorespiratory fitness, fatigue & QoL Very low
Positive effect on QoL and fatigue Low
Qigong Mixed No effect on depression and anxiety Low
Tai Chi Mixed No improvement in QoL or body composition Low
Walking Mixed Improvement in sleep quality Low
Positive influence on cognitive effects of chemotherapy (yoga or speed
. . Very low
Mixed feedback training)
Yoga Improved functional wellbeing depression and fatigue (yoga) Moderate
Breast No improvement in physical function; improvement in QolL, anxiety Low

and distress (yoga)
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Completeness of the included evidence

In terms of the volume of systematic reviews, more reviews have been published relating to breast
cancer than for other forms of cancer, particularly in relation to dietary and physical activity related
behaviours. There have been substantially more systematic reviews of physical activity interventions
than for any other lifestyle behaviour. The lack of review evidence identified for other cancers and
behaviours is not a direct measure of the amount of available evidence on those topics, although the
lack of reviews conducted may in part reflect a tacit knowledge in the research community of the
paucity of primary literature. Additionally it may also reflect the relative rarity of those cancers with
low coverage in this overview, or difficulty accessing funding for research into those cancer types.

We took a deliberately broad and inclusive approach to our definition of a “lifestyle intervention”. As
a result some of the interventions tested in the included reviews might arguably be better
considered to be part of post-operative or post cancer treatment care rather than a genuine
“lifestyle intervention”. A clear example of this is the evidence relating to physiotherapy and
exercise programmes for people following breast cancer and lymph node surgery in terms of
managing post-operative lymphoedema and upper limb pain and disability. We recognise this
limitation but agreed with our key stakeholders to take an inclusive approach in this regard.

There is very little evidence related to the effect of lifestyle interventions on recurrence and survival.
This likely reflects the challenges and costs of conducting trials of adequate size and follow up to
decisively answer this question, but perhaps also a recognition that any impact on these outcomes
might be predicted to be small. We also found no reviews focused on the evidence for interventions
aimed at modifying alcohol related behaviours.

The included reviews overlapped substantially in terms of the trials included as there were
numerous reviews that focused on similar topics but varied on at least one aspect of their PICO
inclusion criteria. As such it should be noted that reviews specific to cancer types are likely to have
drawn their conclusions from at least some of the trials included in reviews of the same intervention
for mixed cancer types. Due to the way most reviews were conducted and reported it was often not
possible to clearly stratify the results by the stage in the cancer journey of various populations. Many
reviews took a broad approach, including people post-diagnosis or post-cancer treatment. Where
reviews did focus specifically on a distinct group in this regard we have presented their findings
separately.

We took a deliberately broad and inclusive approach to our definition of a “lifestyle intervention”. As
a result some of the interventions tested in the included reviews might arguably be better
considered to be part of post-operative or post cancer treatment care rather than a genuine
“lifestyle intervention”. A clear example of this is the evidence relating to physiotherapy and
exercise programmes for people following breast cancer and lymph node surgery in terms of
managing post-operative lymphoedema and upper limb pain and disability. We recognise this
limitation but agreed with our key stakeholders to take an inclusive approach in this regard.
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Quality of the included evidence

We only included reviews of RCTs and wherever possible only considered evidence from RCTs. In
some reviews making clear distinctions between the evidence arising from trials and that arising
from non-randomised studies was challenging. In addition some reviews were not clear in terms of
whether the reported effects were based on the between group difference, and therefore reflected
the effectiveness of the interventions, or on within-group differences, which do not provide specific
estimates of treatment effect. We have reflected that uncertainty in our reporting of the results.

Despite focusing on RCTs our GRADE summaries of the quality of the available evidence range from
“moderate” to “very low” and we could not rate the quality of the evidence as “high” for any
comparison. This was largely due to limitations in the included studies. While reviews varied in the
approach that they took to assessing study quality it was common for a substantial proportion of the
included trials to be rated at unclear or high risk of bias (or fail to score on a quality criterion) on
more than one domain. Importantly, while it is clearly challenging or not possible to blind
participants or providers to most of these interventions, many trials did not blind outcome assessors
or were at risk of bias for other core aspects such as allocation concealment or dealing appropriately
with attrition. Further, inconsistency was frequently found across included studies in terms of
whether statistically significant improvements were seen for specific outcomes or reflected in
substantial statistical heterogeneity in the outputs of many meta-analyses.

The evidence base for many of the comparisons considered is dominated by small trials. While many
reviews did not consider the influence of publication biases, for others there was insufficient data to
investigate this formally. However it is likely that small study effects, wherein there is a propensity
for negative studies to not reach full publication, might lead to an overly positive picture for some
interventions, particularly in a field with such a limited evidence base (Dechartres et al. 2013;
Niesch et al. 2010)

The quality of the included systematic reviews (measured using the AMSTAR tool) varied
considerably. Many of the included reviews omitted aspects of good practice in systematic review
methods, raising the risk that important evidence may have been missed. Cochrane reviews
generally scored more highly on the AMSTAR tool than non-Cochrane reviews. It should be noted
that the AMSTAR assessment effectively assesses the quality of reporting rather than directly
measuring the quality of review conduct. The fact that most non-Cochrane reviews did not publish
protocols puts them at a disadvantage on the first criterion of the AMSTAR tool ("Was an 'a priori'
design provided?") and in some cases non-Cochrane reviews may be disadvantaged by the
limitations on full and thorough reporting imposed by a journal's publishing requirements such as
limitations on word counts or the number of tables permitted. Accepting this, the varied quality of
reviews and the common lack of pre-registration of review protocols on PROSPERO introduces a
further risk of bias.

Conducting clinical trials and synthesising the findings of clinical trials of complex interventions is
challenging. These types of interventions vary in myriad ways and in this overview the included
interventions commonly varied in terms of content, underpinning theory, setting, the health
professionals involved, targeted outcomes, duration and dose. In addition to this there is likely
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substantial heterogeneity in the fidelity of the interventions in terms of quality of delivery and the
engagement and adherence of participants. These multiple sources of clinical heterogeneity mean
that the summary estimates of effectiveness derived from meta-analyses should be treated
cautiously and overarching summary statements regarding effectiveness are unavoidably broad. As
such, where we have not found compelling evidence that interventions are effective for any given
outcome it should be noted that it remains possible, if less likely, that a specific intervention,
delivered in an optimal way might still deliver benefits. Meta-analyses were often unable to include
data from all identified trials, most commonly due to inadequate reporting of outcomes in the trials
themselves. However where the included reviews reported the outcomes of studies outside of their
meta-analyses we have reported these.

It is difficult from the evidence reviewed to make confident statements regarding the characteristics
that might increase the effectiveness of interventions. We were reliant on the level of detail
reported in the included reviews regarding intervention characteristics, and those reviews were
dependent largely on the detail in the original trial reports. This further degree of separation from
the original evidence represents a limitation of overview of reviews. It has been recognised that the
standard of reporting of interventions and controls in published reports of clinical trials of complex
interventions is commonly insufficient (Hoffman et al. 2013) and there have been recent attempts to
address this issue by developing reporting standards (see the TIDieR checklist, Hoffman et al. 2014)
though most of the included trials preceded that initiative.

Few reviews formally considered possible mediators of better outcomes. Spark et al. (2013)
observed that it was difficult to identify characteristics common among trials achieving successful
maintenance of outcomes, compared to those that did not. Though Carayol et al. (2013) reported
that yoga and tai chi interventions appeared to deliver larger effects than other forms of exercise,
they also found that failure to meet certain risk of bias criteria were also associated with larger
effects. The lack of head to head comparisons between different types of intervention in clinical
trials means that we cannot confidently identify specific intervention characteristics as causal agents
in the positive outcomes observed.

Strengths and Limitations of the overview process

The comprehensive search strategy ensures that this overview represents a comprehensive
summary of all existing eligible systematic reviews in the English language published prior to the
search dates and the pre-publication of our protocol on PROSPERO ensures methodological
transparency and militates against potential post-hoc decision making which can introduce bias to
the process. Dual screening of searches and data extraction and independent quality assessment of
included reviews ensured a rigorous process.

Taking published systematic reviews as the sole evidence increases the potential risk of publication
lag, wherein possible important new evidence that has not yet been included in published
systematic reviews is not identified and included. The included reviews used a range of different
methodological quality and risk of bias assessment tools. Given that we relied primarily on the
quality and bias judgements of the included reviews, and did not systematically apply a standard risk
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of bias tool to each original study, it is possible that important sources of potential bias may have
been missed or that judgements in the included reviews were too lenient or punitive.

The use of the GRADE criteria introduces an element of subjective judgement. It was also found to
be more difficult when we were primarily assessing the included reviews rather than the original
studies, all of which assessed and reported study quality in different ways. A consistent approach to
judgements across the different interventions has been applied but it should be recognised that
these judgements are open to interpretation.

Changes between the review protocol and the final review.

As noted in the methods we made two post hoc amendments to our inclusion criteria: we increased
the stringency of the criteria for considering a review to be adequately systematic and we further
excluded studies for redundancy. Both of these changes were driven by the large volume of
overlapping reviews identified in the initial search screening. The first ensured that we were able to
draw an assessment of the quality of the evidence identified and the second was to enable us to
efficiently synthesise such a large group of overlapping reviews.

Implications for practice

Note: for discussion with MacMillan

Implications for research

Overall the included reviews presented evidence from a relatively large number of RCTs and yet
substantial uncertainty remains. It might be argued that this speaks to a broader issue of research
waste (see McLeod et al. 2014). This overview highlights the need for any future trials of
interventions to be large enough to offer a reliable answer, designed to reduce risk of bias as far as
possible, based on sound theoretical foundations, delivered with adequate fidelity, and importantly,
reported to standards of best practice and transparency. For the broad majority of interventions
considered in this overview, further small exploratory trials are unlikely to increase certainty. For
both trials and reviews we would strongly encourage a focus on effect sizes and precision rather
than using p values as a surrogate for effectiveness.

Future reviews

There have been a large number of reviews across this area, and for many intervention types and
cancers it is arguably unlikely that further reviews will substantially reduce the remaining
uncertainty. Exceptions include reviews of interventions to affect alcohol related behaviours, though
it should be noted that in the companion review to this overview there was no compelling evidence
that alcohol consumptions was related to important outcomes in PLWBC. In addition there were
very few reviews focused on non-dietary interventions for gynaecological cancers, non-physical
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activity interventions for haematological cancers or any interventions for colorectal or upper aero-
digestive and gastric and cancers. We would recommend that future reviews have a specific focus in
terms of intervention type and cancer type and stage in order to reduce clinical sources of
heterogeneity and facilitate meaningful data synthesis. Such reviews should include pre-registered
protocols and comply with the PRISMA and MOOSE reporting guidelines (see http://www.equator-

network.org/ ). Given the complex nature of these interventions there is a case for conducting realist
synthesis incorporating both traditional effectiveness evidence with information from process
evaluations and qualitative enquiry (Rycroft-Malone et al. 2012) to better understand the complex
interaction of contextual factors in these interventions.

Future primary intervention research

Since an absence of reviews for a given intervention in a specific cancer group does not necessarily
reflect an absence of trials it is challenging to offer a clear direction to which type of interventions
should be prioritised for future research. In future trials of lifestyle interventions we would
recommend compliance with the MRC guidance on the development and testing of complex
interventions (Moore et al. 2015), with interventions being strongly driven by theory and identified
need, developed in close collaboration with service users and caregivers to optimise the relevance
and acceptability of the intervention. Outcomes of importance to service users should have primacy,
measured with validated tools for the target population and over the long term. We would suggest
that long term behaviour change should be the key focus. After feasibility testing definitive trials
should endeavour to include diverse and representative samples and carefully consider mechanisms
for optimising treatment fidelity in terms of dose, quality and adherence. There would be value in
embedding a mixed methods approach to careful process evaluation. Where trials demonstrate
significant benefits, there is a need for further implementation studies to better understand how
successful these interventions are under “real-world conditions” and the factors that influence that
success (Peters et al. 2013). Finally we have identified a dearth of economic evaluation evidence on
lifestyle interventions. We recommend that future primary intervention research includes
appropriate economic evaluation and that those interventions with existing evidence of
effectiveness are appraised for their cost-effectiveness.

91


http://www.equator-network.org/
http://www.equator-network.org/

SUPPLEMENTARY MATERIAL

University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

References for included reviews

Baldwin C, Spiro A, Ahern R, Emery PW. Oral nutritional interventions in malnourished patients with
cancer: a systematic review and meta-analysis. Journal of the National Cancer Institute. 2012 Mar
7;104(5):371-85.

Balstad TR, Solheim TS, Strasser F, Kaasa S, Bye A. Dietary treatment of weight loss in patients with
advanced cancer and cachexia: A systematic literature review. Critical Reviews in
Oncology/Hematology. 2014 Aug 31;91(2):210-21.

Baumann FT, Zopf EM, Bloch W. Clinical exercise interventions in prostate cancer patients—a
systematic review of randomized controlled trials. Supportive care in cancer. 2012 Feb 1;20(2):221-
33.

Bergenthal N, Will A, Streckmann F, Wolkewitz KD, Monsef |, Engert A, Elter T, Skoetz N. Aerobic
physical exercise for adult patients with haematological malignancies. Cochrane Database Syst Rev.
2014 Jan 1;11.

Bluethmann SM, Vernon SW, Gabriel KP, Murphy CC, Bartholomew LK. Taking the next step: a
systematic review and meta-analysis of physical activity and behavior change interventions in recent
post-treatment breast cancer survivors. Breast cancer research and treatment. 2015 Jan
1;149(2):331-42.

Bourke L, Homer KE, Thaha MA, Steed L, Rosario DJ, Robb KA, Saxton JM, Taylor SJ. Interventions for
promoting habitual exercise in people living with and beyond cancer. Cochrane Database Syst Rev.
2013 Sep 11;9.

Bradt J, Goodill SW, Dileo C. Dance/movement therapy for improving psychological and physical
outcomes in cancer patients. Cochrane Database of Systematic Reviews. 2011 Jan 1;10.

Brown JC, Huedo-Medina TB, Pescatello LS, Ryan SM, Pescatello SM, Moker E, LaCroix JM, Ferrer RA,
Johnson BT. The efficacy of exercise in reducing depressive symptoms among cancer survivors: a
meta-analysis. PLoS One. 2012 Jan 27;7(1):e30955.

Buffart LM, Van Uffelen JG, Riphagen IlI, Brug J, van Mechelen W, Brown WJ, Chinapaw MJ. Physical
and psychosocial benefits of yoga in cancer patients and survivors, a systematic review and meta-
analysis of randomized controlled trials. BMC cancer. 2012 Nov 27;12(1):1-21.

Carayol M, Delpierre C, Bernard P, Ninot G. Population-, intervention-and methodology- related
characteristics of clinical trials impact exercise efficacy during adjuvant therapy for breast cancer: a

meta-regression analysis. Psycho- Oncology. 2015 Jul 1;24(7):737-47.

Carvalho AP, Vital FM, Soares BG. Exercise interventions for shoulder dysfunction in patients treated
for head and neck cancer. Cochrane Database Syst Rev. 2012 Jan 1;4.

92



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Cavalheri V, Tahirah F, Nonoyama M, Jenkins S, Hill K. Exercise training undertaken by people within
12 months of lung resection for non-small cell lung cancer. Cochrane Database Syst Rev. 2013 Jan
1;7.

Chan CL, Wang CW, Ho RT, Ng SM, Chan JS, Ziea ET, Wong VC. A systematic review of the
effectiveness of gigong exercise in supportive cancer care. Supportive Care in Cancer. 2012 Jun
1;20(6):1121-33.

Chan RJ, McCarthy AL, Devenish J, Sullivan KA, Chan A. Systematic review of pharmacologic and non-
pharmacologic interventions to manage cognitive alterations after chemotherapy for breast cancer.
European Journal of Cancer. 2015 Mar 31;51(4):437-50.

Cheema BS, Kilbreath SL, Fahey PP, Delaney GP, Atlantis E. Safety and efficacy of progressive
resistance training in breast cancer: a systematic review and meta-analysis. Breast cancer research
and treatment. 2014 Nov 1;148(2):249-68.

Chipperfield K, Brooker J, Fletcher J, Burney S. The impact of physical activity on psychosocial
outcomes in men receiving androgen deprivation therapy for prostate cancer: A systematic review.
Health Psychology. 2014 Nov;33(11):1288-97.

Chiu HY, Huang HC, Chen PY, Hou WH, Tsai PS. Walking Improves Sleep in Individuals With Cancer: A
Meta-Analysis of Randomized, Controlled Trials. Oncology Nursing Forum 2015 Mar;42(2):E54-E62.

Chung C, Lee S, Hwang S, Park E. Systematic review of exercise effects on health outcomes in women
with breast cancer. Asian nursing research. 2013 Sep 30;7(3):149-59.

Craft LL, Vanlterson EH, Helenowski IB, Rademaker AW, Courneya KS. Exercise effects on depressive
symptoms in cancer survivors: a systematic review and meta-analysis. Cancer Epidemiology
Biomarkers & Prevention. 2011 Nov 8;21(1):3-19.

Cramer H, Lange S, Klose P, Paul A, Dobos G. Yoga for breast cancer patients and survivors: a
systematic review and meta-analysis. BMC cancer. 2012 Sep 18;12(1):412.

Cramer H, Lauche R, Klose P, Dobos G, Langhorst J. A systematic review and meta- analysis of

exercise interventions for colorectal cancer patients. European journal of cancer care. 2014 Jan
1;23(1):3-14.

Cramp F, Byron-Daniel J. Exercise for the management of cancer-related fatigue in adults. Cochrane
Database Syst Rev. 2012 Jan 1;11(11).

Cramp F, James A, Lambert J. The effects of resistance training on quality of life in cancer: a
systematic literature review and meta-analysis. Supportive care in cancer. 2010 Nov 1;18(11):1367-
76.

Crandall K, Maguire R, Campbell A, Kearney N. Exercise intervention for patients surgically treated
for Non-Small Cell Lung Cancer (NSCLC): a systematic review. Surgical oncology. 2014 Mar
31;23(1):17-30.

93



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

de Boer AG, Taskila TK, Tamminga SJ, Feuerstein M, Frings-Dresen MH, Verbeek JH. Interventions to
enhance return-to-work for cancer patients. status and date. Cochrane Database of Systematic
Reviews. 2015(9):CD007569.

Du S, Hu L, DongJ, Xu G, Jin' S, Zhang H, Yin H. Patient education programs for cancer-related fatigue:
A systematic review. Patient education and counseling. 2015 Nov 30;98(11):1308-19.

Felbel S, Meerpohl JJ, Monsef I, Engert A, Skoetz N. Yoga in addition to standard care for patients
with haematological malignancies. Cochrane Database of Systematic Reviews. 2014 Jan 1;6.

Ferrer RA, Huedo-Medina TB, Johnson BT, Ryan S, Pescatello LS. Exercise interventions for cancer
survivors: a meta-analysis of quality of life outcomes. Annals of behavioral medicine. 2011 Feb
1;41(1):32-47.

Fong DY, Ho JW, Hui BP, Lee AM, Macfarlane DJ, Leung SS, Cerin E, Chan WY, Leung IP, Lam SH,
Taylor AJ. Physical activity for cancer survivors: meta-analysis of randomised controlled trials. Bmj.
2012 Jan 31;344:e70-84.

Fritz H, Seely D, Flower G, Skidmore B, Fernandes R, Vadeboncoeur S, Kennedy D, Cooley K, Wong R,
Sagar S, Sabri E. Soy, red clover, and isoflavones and breast cancer: a systematic review. PloS one.
2013 Nov 28;8(11):e81968.

Fritz H, Seely D, Kennedy DA, Fernandes R, Cooley K, Fergusson D. Green tea and lung cancer: a
systematic review. Integrative cancer therapies. 2012 Apr 24;12(1):7-24.

Gardner JR, Livingston PM, Fraser SF. Effects of exercise on treatment-related adverse effects for
patients with prostate cancer receiving androgen-deprivation therapy: a systematic review. Journal
of Clinical Oncology. 2013 Dec 16;32(4):335-46.

Granger CL, McDonald CF, Berney S, Chao C, Denehy L. Exercise intervention to improve exercise
capacity and health related quality of life for patients with non-small cell lung cancer: a systematic
review. Lung Cancer. 2011 May 31;72(2):139-53.

Hackshaw-McGeagh LE, Perry RE, Leach VA, Qandil S, Jeffreys M, Martin RM, Lane JA. A systematic
review of dietary, nutritional, and physical activity interventions for the prevention of prostate
cancer progression and mortality. Cancer Causes & Control. 2015 Nov;26(11):1521-50.

Hasenoehrl T, Keilani M, Komanadj TS, Mickel M, Margreiter M, Marhold M, Crevenna R. The effects
of resistance exercise on physical performance and health-related quality of life in prostate cancer
patients: a systematic review. Supportive Care in Cancer. 2015 Aug 1;23(8):2479-97.

Kiss NK, Krishnasamy M, Isenring EA. The effect of nutrition intervention in lung cancer patients
undergoing chemotherapy and/or radiotherapy: A systematic review. Nutrition and cancer. 2014 Jan
1,66(1):47-56.

Knols RH, de Bruin ED, Shirato K, Uebelhart D, Aaronson NK. Physical activity interventions to
improve daily walking activity in cancer survivors. BMC cancer. 2010 Aug 4;10(1):1.

94



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Langius JA, Zandbergen MC, Eerenstein SE, van Tulder MW, Leemans CR, Kramer MH, Weijs PJ. Effect
of nutritional interventions on nutritional status, quality of life and mortality in patients with head
and neck cancer receiving (chemo) radiotherapy: a systematic review. Clinical nutrition. 2013 Oct
31;32(5):671-8.

Larkin D, Lopez V, Aromataris E. Managing cancer-related fatigue in men with prostate cancer: A

systematic review of non-pharmacological interventions. International journal of nursing practice.

2014 Oct 1;20(5):549-60.

Lee MS, Choi TY, Ernst E. Tai chi for breast cancer patients: a systematic review. Breast cancer
research and treatment. 2010 Apr 1;120(2):309-16.

Lgnbro S. The effect of progressive resistance training on lean body mass in post-treatment cancer
patients—A systematic review. Radiotherapy and Oncology. 2014 Jan 31;110(1):71-80.

Loughney L, West MA, Kemp GJ, Grocott MP, Jack S. Exercise intervention in people with cancer
undergoing adjuvant cancer treatment following surgery: A systematic review. European Journal of
Surgical Oncology (EJSO). 2015 Dec 31;41(12):1590-602.

McNeely ML, Campbell K, Ospina M, Rowe BH, Dabbs K, Klassen TP, Mackey J, Courneya K. Exercise
interventions for upper-limb dysfunction due to breast cancer treatment. Cochrane Database Syst
Rev. 2010 Jan 1;6(6).

Meneses-Echavez JF, Gonzalez-Jiménez E, Ramirez-Vélez R. Effects of supervised exercise on cancer-
related fatigue in breast cancer survivors: a systematic review and meta-analysis. BMC cancer. 2015
Feb 21;15(1):1.

Meneses-Echavez JF, Gonzalez-Jiménez E, Ramirez-Vélez R. Supervised exercise reduces cancer-
related fatigue: a systematic review. Journal of Physiotherapy. 2015 Jan 31;61(1):3-9.

Mewes JC, Steuten LM, lJzerman MJ, Van Harten WH. Effectiveness of multidimensional cancer
survivor rehabilitation and cost-effectiveness of cancer rehabilitation in general: a systematic review.
The oncologist. 2012 Sep 14;17(12):1581-93.

Mishra SI, Scherer RW, Snyder C, Geigle PM, Berlanstein DR, Topaloglu O. Exercise interventions on
health-related quality of life for people with cancer during active treatment. The Cochrane database
of systematic reviews. 2012 Aug 15;8:CD008465.

Mohamad H, McNeill G, Haseen F, N'Dow J, Craig LC, Heys SD. The effect of dietary and exercise
interventions on body weight in prostate cancer patients: a systematic review. Nutrition and cancer.
2015 Jan 2;67(1):43-60.

Nayan S, Gupta MK, Strychowsky JE, Sommer DD. Smoking cessation interventions and cessation
rates in the oncology population an updated systematic review and meta-analysis. Otolaryngology--
Head and Neck Surgery. 2013 Aug 1;149(2):200-11.

95



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Paramanandam VS, Dunn V. Exercise for the management of cancer- related fatigue in lung cancer: a

systematic review. European journal of cancer care. 2015 Jan 1;24(1):4-14.

Paramanandam VS, Roberts D. Weight training is not harmful for women with breast cancer-related
lymphoedema: a systematic review. Journal of physiotherapy. 2014 Sep 30;60(3):136-43.

Payne C, Larkin PJ, Mcllfatrick S, Dunwoody L, Gracey JH. Exercise and nutrition interventions in
advanced lung cancer: a systematic review. Current Oncology. 2013;20(4):e321-37.

Persoon S, Kersten MJ, van der Weiden K, Buffart LM, Nollet F, Brug J, Chinapaw MJ. Effects of
exercise in patients treated with stem cell transplantation for a hematologic malignancy: a
systematic review and meta-analysis. Cancer treatment reviews. 2013 Oct 31;39(6):682-90.

Scott DA, Mills M, Black A, Cantwell M, Campbell A, Cardwell CR, Porter S, Donnelly M.
Multidimensional rehabilitation programmes for adult cancer survivors. Cochrane Database Syst Rev.
2013 Jan 1;3.

Shneerson C, Taskila T, Gale N, Greenfield S, Chen YF. The effect of complementary and alternative
medicine on the quality of life of cancer survivors: a systematic review and meta-analyses.
Complementary therapies in medicine. 2013 Aug 31;21(4):417-29.

Short CE, James EL, Stacey F, Plotnikoff RC. A qualitative synthesis of trials promoting physical
activity behaviour change among post-treatment breast cancer survivors. Journal of Cancer
Survivorship. 2013 Dec 1;7(4):570-81.

Singh F, Newton RU, Galvdo DA, Spry N, Baker MK. A systematic review of pre-surgical exercise
intervention studies with cancer patients. Surgical oncology. 2013 Jun 30;22(2):92-104.

Smith-Turchyn J, Richardson J. A systematic review on the use of exercise interventions for
individuals with myeloid leukemia. Supportive Care in Cancer. 2015 Aug 1;23(8):2435-46.

Smits A, Lopes A, Das N, Bekkers R, Massuger L, Galaal K. The effect of lifestyle interventions on the
quality of life of gynaecological cancer survivors: A systematic review and meta-analysis. Gynecologic
oncology. 2015 Dec 31;139(3):546-52.

Spark LC, Reeves MM, Fjeldsoe BS, Eakin EG. Physical activity and/or dietary interventions in breast
cancer survivors: a systematic review of the maintenance of outcomes. Journal of Cancer
Survivorship. 2013 Mar 1;7(1):74-82.

Stene GB, Helbostad JL, Balstad TR, Riphagen Il, Kaasa S, Oldervoll LM. Effect of physical exercise on
muscle mass and strength in cancer patients during treatment—a systematic review. Critical reviews
in oncology/hematology. 2013 Dec 31;88(3):573-93.

Strasser B, Steindorf K, Wiskemann J, Ulrich CM. Impact of resistance training in cancer survivors: a
meta-analysis. Med Sci Sports Exerc. 2013 Nov 1;45(11):2080-90.

Stuiver MM, ten Tusscher MR, Agasi-ldenburg CS, Lucas C, Aaronson NK, Bossuyt PM. Conservative
interventions for preventing clinically detectable upper-limb lymphoedema in patients who are at

96



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

risk of developing lymphoedema after breast cancer therapy. Cochrane Database Syst Rev. 2015 Jan
1;2.

Sumamo E, Ha C, Korownyk C, Vandermeer B, Dryden DM. Lifestyle Interventions for Four
Conditions: Type 2 Diabetes, Metabolic Syndrome, Breast Cancer, and Prostate Cancer. 2011.

Tatham B, Smith J, Cheifetz O, Gillespie J, Snowden K, Temesy J, Vandenberk L. The efficacy of
exercise therapy in reducing shoulder pain related to breast cancer: a systematic review.
Physiotherapy Canada. 2013 Oct;65(4):321-30.

Tian L, Lu HJ, Lin L, Hu Y. Effects of aerobic exercise on cancer-related fatigue: a meta-analysis of
randomized controlled trials. Supportive Care in Cancer. 2016 Feb 1;24(2):969-83.

van Dalen EC, Mank A, Leclercq E, Mulder RL, Davies M, Kersten MJ, van de Wetering MD. Low
bacterial diet versus control diet to prevent infection in cancer patients treated with chemotherapy
causing episodes of neutropenia. Cochrane Database Syst Rev. 2012 Apr 19;9.

Van Haren IE, Timmerman H, Potting CM, Blijlevens NM, Staal JB, Nijhuis-van der Sanden MW.
Physical exercise for patients undergoing hematopoietic stem cell transplantation: systematic review
and meta-analyses of randomized controlled trials. Physical therapy. 2013;93(4):514-528.

Wolin KY, Ruiz JR, Tuchman H, Lucia A. Exercise in adult and pediatric hematological cancer
survivors: an intervention review. Leukemia. 2010 Jun 1;24(6):1113-20.

Xing MY, Xu SZ, Shen P. Effect of low-fat diet on breast cancer survival: a meta-analysis. Asian Pacific
journal of cancer prevention: APJCP. 2013 Dec;15(3):1141-4.

Zeng Y, Huang M, Cheng AS, Zhou Y, So WK. Meta-analysis of the effects of exercise intervention on
quality of life in breast cancer survivors. Breast Cancer. 2014 May 1;21(3):262-74.

Zeng Y, Luo T, Xie H, Huang M, Cheng AS. Health benefits of gigong or tai chi for cancer patients: a
systematic review and meta-analyses. Complementary therapies in medicine. 2014 Feb
28;22(1):173-86.

Zou LY, Yang L, He XL, Sun M, Xu JJ. Effects of aerobic exercise on cancer-related fatigue in breast
cancer patients receiving chemotherapy: a meta-analysis. Tumor Biology. 2014 Jun 1;35(6):5659-67.

References for excluded reviews

Albrecht TA, Taylor AG. Physical activity in patients with advanced-stage cancer: A systematic review
of the literature. Clinical Journal of Oncology Nursing. 2012;16(3):293-300.

Alcantara-Silva M, Raquel T, Freitas-Junior R, Freitas N, Machado GD. Fatigue related to
radiotherapy for breast and/or gynaecological cancer: a systematic review. Journal of clinical
nursing. 2013 Oct 1;22(19-20):2679-86.

Arnold M, Taylor NF. Does exercise reduce cancer-related fatigue in hospitalised oncology patients?

A systematic review. Oncology Research and Treatment. 2010;33(11):625-30.
97



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Alshadwi A, Nadershah M, Carlson ER, Young LS, Burke PA, Daley BJ. Nutritional considerations for
head and neck cancer patients: a review of the literature. Journal of Oral and Maxillofacial Surgery.
2013 Nov 30;71(11):1853-60.

Billson HA, Holland C, Curwell J, Davey VL, Kinsey L, Lawton LJ, Whitworth AJ, Burden S.
Perioperative nutrition interventions for women with ovarian cancer. Cochrane Database Syst Rev.
2013 Jan 1;9.

Boehm K, Ostermann T, Milazzo S, Bussing A. Effects of yoga interventions on fatigue: a meta-
analysis. Evidence-Based Complementary and Alternative Medicine. 2012 Sep 6;2012:1-9.

Brown JC, Huedo-Medina TB, Pescatello LS, Pescatello SM, Ferrer RA, Johnson BT. Efficacy of exercise
interventions in modulating cancer-related fatigue among adult cancer survivors: a meta-analysis.
Cancer Epidemiology Biomarkers & Prevention. 2011 Jan 1;20(1):123-33.

Bourke L, Boorjian SA, Briganti A, Klotz L, Mucci L, Resnick MJ, Rosario DJ, Skolarus TA, Penson DF.
Survivorship and improving quality of life in men with prostate cancer. European urology. 2015 Sep
30;68(3):374-83.

Bourke L, Homer KE, Thaha MA, Steed L, Rosario DJ, Robb KA, Saxton JM, Taylor SJ. Interventions to
improve exercise behaviour in sedentary people living with and beyond cancer: a systematic review.
British journal of cancer. 2014 Feb 18;110(4):831-41.

Bourke L, Rosario DJ, Steed L, Taylor SJ. Response to comment on ‘Interventions to improve exercise
behaviour in sedentary people living with and beyond cancer: a systematic review'. British journal of
cancer. 2014 Dec 9;111(12):2378-9.

Bradt J, Dileo C, Grocke D, Magill L. Music interventions for improving psychological and physical
outcomes in cancer patients. Cochrane Database Syst Rev. 2011 Aug;8(8).

Broderick JM, Hussey J, O'Donnell DM. Comment on ‘Interventions to improve exercise behaviour in
sedentary people living with and beyond cancer: a systematic review'. British journal of cancer. 2014
Dec 9;111(12):2377-8.

Carayol M, Bernard P, Boiche J, Riou F, Mercier B, Cousson-Gélie F, Romain AJ, Delpierre C, Ninot G.
Psychological effect of exercise in women with breast cancer receiving adjuvant therapy: what is the
optimal dose needed?. Annals of oncology. 2013;24(2):291-300.

Cavalheri V, Tahirah F, Nonoyama M, Jenkins S, Hill K. Exercise training for people following lung
resection for non-small cell lung cancer—A Cochrane systematic review. Cancer treatment reviews.
2014 May 31;40(4):585-94.

Cavanaugh KM. Effects of early exercise on the development of lymphedema in patients with breast
cancer treated with axillary lymph node dissection. Journal of Oncology Practice. 2011 Mar
1,7(2):89-93.

98



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Cemal Y, Jewell S, Albornoz CR, Pusic A, Mehrara BJ. Systematic review of quality of life and patient
reported outcomes in patients with oncologic related lower extremity lymphedema. Lymphatic
research and biology. 2013 Mar 1;11(1):14-19.

Chen Hu RN MS. Exercise Interventions for Upper-Limb Dysfunction Caused by Breast Cancer
Treatment. Clinical journal of oncology nursing. 2011 Oct 1;15(5):569-70.

Cheifetz O, Haley L. Management of secondary lymphedema related to breast cancer. Canadian
Family Physician. 2010 Dec 1;56(12):1277-84.

Cramer H, Lauche R, Dobos G. Characteristics of randomized controlled trials of yoga: a bibliometric
analysis. BMC complementary and alternative medicine. 2014 Sep 2;14(1):1.

Cramer H, Lauche R, Paul A, Dobos G. Mindfulness-based stress reduction for breast cancer—a
systematic review and meta-analysis. Current Oncology. 2012;19(5):e343-52.

Culos-Reed SN, Mackenzie MJ, Sohl SJ, Jesse MT, Zahavich AN, Danhauer SC. Yoga & cancer
interventions: a review of the clinical significance of patient reported outcomes for cancer survivors.
Evidence-Based Complementary and Alternative Medicine. 2012 Oct 17;2012:642576

Dale HL, Adair PM, Humphris GM. Systematic review of post-treatment psychosocial and behaviour
change interventions for men with cancer. Psycho-Oncology. 2010 Mar 1;19(3):227-37.

Deng GE, Rausch SM, Jones LW, Gulati A, Kumar NB, Greenlee H, Pietanza MC, Cassileth BR.
Complementary therapies and integrative medicine in lung cancer: diagnosis and management of
lung cancer: American College of Chest Physicians evidence-based clinical practice guidelines. CHEST
Journal. 2013 May 1;143(5_suppl):e420S-36S.

Dieng M, Cust AE, Kasparian NA, Mann GJ, Morton RL. Economic evaluations of psychosocial

interventions in cancer: a systematic review. Psycho- Oncology. 2016 Jan 1.

Duijts SF, Faber MM, Oldenburg HS, van Beurden M, Aaronson NK. Effectiveness of behavioral

techniques and physical exercise on psychosocial functioning and health- related quality of life in

breast cancer patients and survivors—a meta- analysis. Psycho- Oncology. 2011 Feb 1;20(2):115-26.

Dy SM, Apostol CC. Evidence-based approaches to other symptoms in advanced cancer. The Cancer
Journal. 2010 Sep 1;16(5):507-13.

Egan MY, McEwen S, Sikora L, Chasen M, Fitch M, Eldred S. Rehabilitation following cancer
treatment. Disability and rehabilitation. 2013 Dec 1;35(26):2245-58.

Ern J. Physical Activity and Quality of Life of Cancer Survivors: A Lack of Focus for Lifestyle Redesign.
Asian Pacific J Cancer Prev. 2013;14(4):2551-5.

Falavigna M, Lima KM, Giacomazzi J, Paskulin DD, Hammes LS, Ribeiro RA, Rosa DD. Effects of
lifestyle modification after breast cancer treatment: a systematic review protocol. Systematic
reviews. 2014 Jul 5;3(1):1.

99



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Finnegan-John J, Molassiotis A, Richardson A, Ream E. A systematic review of complementary and
alternative medicine interventions for the management of cancer-related fatigue. Integrative cancer
therapies. 2013 Jul 1;12(4):276-90.

Focht BC, Clinton SK, Devor ST, Garver MJ, Lucas AR, Thomas-Ahner JM, Grainger E. Resistance
exercise interventions during and following cancer treatment: a systematic review. J Support Oncol.
2013 Jun;11(2):45-60.

Freedland SJ. The effect of diet and supplements on prostate cancer. Clinical advances in
hematology & oncology: H&O. 2014 Aug;12(8):538-40.

Fritz H, Kennedy DA, Rochelle F, Seely D. Green tea and lung cancer: a systematic review. Journal of
the Society for Integrative Oncology. 2010;8(4):204.

Galway K, Black A, Cantwell M, Cardwell CR, Mills M, Donnelly M. Psychosocial interventions to
improve quality of life and emotional wellbeing for recently diagnosed cancer patients. Cochrane
Database Syst Rev. 2012 Jan 1;11:CD007064.

Garg S, Yoo J, Winquist E. Nutritional support for head and neck cancer patients receiving
radiotherapy: a systematic review. Supportive care in cancer. 2010 Jun 1;18(6):667-77.

Glanville JM, Brown S, Shamir R, Szajewska H, Eales JF. The scale of the evidence base on the health
effects of conventional yogurt consumption: findings of a scoping review. Frontiers in pharmacology.
2015;6.

Grande AJ, Silva V, Riera R, Medeiros A, Vitoriano SG, Peccin MS, Maddocks M. Exercise for cancer
cachexia in adults. Cochrane Database Syst Rev. 2014 Jan 1;11.

Green AC, Hayman LL, Cooley ME. Multiple health behavior change in adults with or at risk for
cancer: A systematic review. American journal of health behavior. 2015 May 1;39(3):380-94.

Guinan EM, Connolly EM, Hussey J. Exercise training in breast cancer survivors: a review of trials
examining anthropometric and obesity-related biomarkers of breast cancer risk. Physical Therapy
Reviews. 2013 Apr 1;18(2):79-89.

Hammer MJ, Ercolano EA, Wright F, Dickson VV, Chyun D, Melkus GD. Self-management for adult
patients with cancer: an integrative review. Cancer nursing. 2015 Mar 1;38(2):E10-26.

Hopkinson JB, Okamoto I, Addington-Hall JM. What to eat when off treatment and living with
involuntary weight loss and cancer: a systematic search and narrative review. Supportive Care in
Cancer. 2011 Jan 1;19(1):1-17.

Huang TT, Ness KK. Exercise interventions in children with cancer: a review. International journal of
pediatrics. 2011 Oct 27;2011.

Husebg AM, Dyrstad SM, Sgreide JA, Bru E. Predicting exercise adherence in cancer patients and
survivors: A systematic review and meta- analysis of motivational and behavioural factors. Journal of

clinical nursing. 2013 Jan 1;22(1-2):4-21.

100



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Hutton B, Yazdi F, Bordeleau L, Morgan S, Cameron C, Kanji S, Fergusson D, Tricco A, Straus S,
Skidmore B, Hersi M. Comparison of physical interventions, behavioral interventions, natural health
products, and pharmacologics to manage hot flashes in patients with breast or prostate cancer:
protocol for a systematic review incorporating network meta-analyses. Systematic reviews. 2015
Aug 27;4(1):1.

Inoue M, Nagata C, Tsuji I, Sugawara Y, Wakai K, Tamakoshi A, Matsuo K, Mizoue T, Tanaka K,
Sasazuki S, Tsugane S. Impact of alcohol intake on total mortality and mortality from major causes in
Japan: a pooled analysis of six large-scale cohort studies. Journal of epidemiology and community
health. 2012;66(5):448-56

Isner-Horobeti ME, Dufour SP, Vautravers P, Geny B, Coudeyre E, Richard R. Eccentric exercise
training: modalities, applications and perspectives. Sports medicine. 2013 Jun 1;43(6):483-512.

Jin M, Cai S, Guo J, Zhu Y, Li M, Yu Y, Zhang S, Chen K. Alcohol drinking and all cancer mortality: a
meta-analysis. Annals of oncology. 2013 Mar 1;24(3):807-16.

Jones LW, Liang Y, Pituskin EN, Battaglini CL, Scott JM, Hornsby WE, Haykowsky M. Effect of exercise
training on peak oxygen consumption in patients with cancer: a meta-analysis. The oncologist. 2011
Jan 1;16(1):112-20.

Jones L, Watling RM, Wilkins S, Pizer B. Nutritional support in children and young people with cancer
undergoing chemotherapy. Cochrane Database Syst Rev. 2010 Jan 1;7(7).

Jones LW. Evidence-based risk assessment and recommendations for physical activity clearance:
cancer 1 1. Applied Physiology, Nutrition, and Metabolism. 2011 Jul 29;36(51):5101-12.

Kampshoff CS, Jansen F, van Mechelen W, May AM, Brug J, Chinapaw MJ, Buffart LM. Determinants
of exercise adherence and maintenance among cancer survivors: a systematic review. Int J Behav
Nutr Phys Act. 2014 Jul 2;11(1):80.

Kaushik D, Singh B. Effect of exercise on quality of life and psychological function in men with
prostate cancer: Meta-analyses of >600 men from 7 randomized clinical trials. Journal of Urology.
2015;193(4 SUPPL. 1);e309.

Keogh JW, MaclLeod RD. Body composition, physical fitness, functional performance, quality of life,
and fatigue benefits of exercise for prostate cancer patients: a systematic review. Journal of pain and
symptom management. 2012 Jan 31;43(1):96-110.

Koutoukidis DA, Knobf MT, Lanceley A. Obesity, diet, physical activity, and health-related quality of
life in endometrial cancer survivors. Nutrition reviews. 2015 Jun 1;73(6):399-408.

Kruijsen-Jaarsma M, Révész D, Bierings MB, Buffart LM, Takken T. Effects of exercise on immune
function in patients with cancer: a systematic review. Exerc Immunol Rev. 2013 Jan 1;19:120-43.

Kuijpers W, Groen WG, Aaronson NK, van Harten WH. A systematic review of web-based
interventions for patient empowerment and physical activity in chronic diseases: relevance for
cancer survivors. Journal of medical Internet research. 2013;15(2):e37.

101



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Kwan ML, Cohn JC, Armer JM, Stewart BR, Cormier JN. Exercise in patients with lymphedema: a
systematic review of the contemporary literature. Journal of Cancer Survivorship. 2011 Dec
1;5(4):320-36.

Langford DJ, Lee K, Miaskowski C. Sleep disturbance interventions in oncology patients and family
caregivers: a comprehensive review and meta-analysis. Sleep medicine reviews. 2012 Oct
31;16(5):397-414.

Ling CC, Lui LY, So WK. Do educational interventions improve cancer patients’ quality of life and
reduce pain intensity? Quantitative systematic review. Journal of advanced nursing. 2012 Mar
1;68(3):511-20.

Liu W, Pan YL, Gao CX, Shang Z, Ning LJ, Liu X. Breathing exercises improve post-operative pulmonary
function and quality of life in patients with lung cancer: A meta-analysis. Experimental and
therapeutic medicine. 2013 Apr 1;5(4):1194-200.

Loh SY, Chew SL. Improving cancer survivorships: Targeting physical activity and inactivity at
teachable moments. Journal of Health and Translational Medicine. 2013 Oct 12;15(1):1-6.

Lowe SS, Watanabe SM, Baracos VE, Courneya KS. Home-based functional walking program for
advanced cancer patients receiving palliative care: a case series. BMC palliative care. 2013 May
11;12(1):22.

Luckett T, Britton B, Clover K, Rankin NM. Evidence for interventions to improve psychological
outcomes in people with head and neck cancer: a systematic review of the literature. Supportive
care in cancer. 2011 Jul 1;19(7):871-81.

Martin F, Turner A, Bourne C, Batehup L. Development and qualitative evaluation of a self-
management workshop for testicular cancer survivor-initiated follow-up. Oncol Nurs Forum 2013 Jan
1;40(1):E14-E23).

Mazzarino M, Kerr D, Wajswelner H, Morris ME. Pilates Method for Women's Health: Systematic
Review of Randomized Controlled Trials. Archives of physical medicine and rehabilitation. 2015 Dec
31;96(12):2231-42.

McCahon D, Daley AJ, Jones J, Haslop R, Shajpal A, Taylor A, Wilson S, Dowswell G. Enhancing
adherence in trials promoting change in diet and physical activity in individuals with a diagnosis of
colorectal adenoma; a systematic review of behavioural intervention approaches. BMC cancer. 2015
Jul 7;15(1):1

McLoone J, Menzies S, Meiser B, Mann GJ, Kasparian NA. Psycho- educational interventions for

melanoma survivors: a systematic review. Psycho- Oncology. 2013 Jul 1;22(7):1444-56.

McMillan EM, Newhouse IJ. Exercise is an effective treatment modality for reducing cancer-related
fatigue and improving physical capacity in cancer patients and survivors: a meta-analysis. Applied
physiology, nutrition, and metabolism. 2011 Nov 8;36(6):892-903.

102



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

McNeely ML, Peddle CJ, Yurick JL, Dayes IS, Mackey JR. Conservative and dietary interventions for
cancer-related lymphedema: A Systematic review and meta-analysis. Cancer. 2010;117(6):1136-48.

Meneses JF, Velez RR. Center-based exercise on cancer-related fatigue in breast cancer survivors
during cctive treatment: A meta-analysis. Annals of Oncology. 2014 Oct 1;25(suppl 5):v52.

Midtgaard J, Hammer NM, Andersen C, Larsen A, Bruun DM, Jarden M. Cancer survivors’ experience
of exercise-based cancer rehabilitation—a meta-synthesis of qualitative research. Acta Oncologica.
2015 May 28;54(5):609-17.

Minton O, Jo F, Jane M. The role of behavioural modification and exercise in the management of
cancer-related fatigue to reduce its impact during and after cancer treatment. Acta Oncologica. 2015
Apr 24;54(5):581-6.

Mishra SI, Scherer RW, Snyder C, Geigle P, Gotay C. Are exercise programs effective for improving
health-related quality of life among cancer survivors? A systematic review and meta-analysis.
Oncology nursing forum 2014 Nov 1;41(6);E326-E342.

Mishra SI, Scherer RW, Snyder C, Geigle P, Gotay C. The effectiveness of exercise interventions for
improving health-related quality of life from diagnosis through active cancer treatment. Oncology
nursing forum 2015 Jan 2:E33-53.

Moreland SS. Nutrition screening and counseling in adults with lung cancer: a systematic review of
the evidence. Clin J Oncol Nurs. 2010 Oct 1;14(5):609-14.

Murthy V, Chamberlain RS. Menopausal symptoms in young survivors of breast cancer: a growing
problem without an ideal solution. Cancer Control. 2012 Oct 1;19(4):317-29.

Nayan S, Gupta MK, Sommer D. Smoking Cessation in Cancer Patients: A Systematic Review.
Otolaryngology--Head and Neck Surgery. 2012 Aug 1;147(2 suppl):P50-1.

Nayan S, Gupta MK, Sommer DD. Evaluating smoking cessation interventions and cessation rates in
cancer patients: a systematic review and meta-analysis. ISRN oncology. 2011 Jul 10;2011.

Ostermann T, Boyde C, Linden U. Music therapy in the treatment of cancer patients: A systematic
review. BMC Complementary and Alternative Medicine. 2012 Jun 12;12(1):1.

Ostermann T, Blssing A. Retrolective studies on the survival of cancer patients treated with
mistletoe extracts: a meta-analysis. Explore: The Journal of Science and Healing. 2012 Oct
31,8(5):277-81.

PanY, Yang K, Shi X, Liang H, Zhang F, Lv Q. Tai Chi Chuan Exercise for Patients with Breast Cancer: A
Systematic Review and Meta-Analysis. Evidence-Based Complementary and Alternative Medicine.
2015 Jan 1:1-15.

Pappalardo G, Almeida A, Ravasco P. Eicosapentaenoic acid in cancer improves body composition
and modulates metabolism. Nutrition. 2015 Apr 30;31(4):549-55.

103



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Parsons JK. Prostate cancer and the therapeutic benefits of structured exercise. Journal of Clinical
Oncology. 2014 Feb 1;32(4):271-2.

Pastakia K, Kumar S. Exercise parameters in the management of breast cancer: a systematic review
of randomized controlled trials. Physiotherapy Research International. 2011 Dec 1;16(4):237-44.

Payne C, Wiffen PJ, Martin S. Interventions for fatigue and weight loss in adults with advanced
progressive illness. Cochrane Database Syst Rev. 2012 Jan 1;1.

Puetz TW, Herring MP. Differential effects of exercise on cancer-related fatigue during and following
treatment: a meta-analysis. American journal of preventive medicine. 2012 Aug 31;43(2):e1-24.

Rabin BA, Glasgow RE, Kerner JF, Klump MP, Brownson RC. Dissemination and implementation
research on community-based cancer prevention: a systematic review. American journal of
preventive medicine. 2010 Apr 30;38(4):443-56.

Rodriguez-Larrad A, Lascurain-Aguirrebena |, Abecia-Inchaurregui LC, Seco J. Perioperative
physiotherapy in patients undergoing lung cancer resection. Interactive cardiovascular and thoracic
surgery. 2014 May 12;19(2):269-81.

Sadja J, Mills PJ. Effects of yoga interventions on fatigue in cancer patients and survivors: a
systematic review of randomized controlled trials. Explore: The Journal of Science and Healing. 2013
Aug 31;9(4):232-43.

Sawyer A. Complementary exercise and quality of life in patients with breast cancer. British Journal
of Nursing. 2014 Sep 11;23(16):518-23.

Scherpenhuizen A, van Waes AM, Janssen LM, Van Cann EM, Stegeman |. The effect of exercise
therapy in head and neck cancer patients in the treatment of radiotherapy-induced trismus: A
systematic review. Oral oncology. 2015 Aug 31;51(8):745-50.

Sharma M, Haider T, Knowlden AP. Yoga as an alternative and complementary treatment for cancer:
a systematic review. The Journal of Alternative and Complementary Medicine. 2013 Nov
1;19(11):870-5.

Silver JK. Cancer prehabilitation and its role in improving health outcomes and reducing health care
costs. Seminars in oncology nursing. 2015 Feb 28;31(1):13-30.

G. Slatore C, Baumann C, Pappas M, Humphrey LL. Smoking behaviors among patients receiving
computed tomography for lung cancer screening. Systematic review in support of the US Preventive
Services Task Force. Annals of the American Thoracic Society. 2014 May;11(4):619-27.

Speck RM, Courneya KS, Masse LC, Duval S, Schmitz KH. An update of controlled physical activity
trials in cancer survivors: a systematic review and meta-analysis. Journal of Cancer Survivorship.
2010 Jun 1;4(2):87-100.

Spence RR, Heesch KC, Brown WJ. Exercise and cancer rehabilitation: a systematic review. Cancer
treatment reviews. 2010 Apr 30;36(2):185-94.

104



SUPPLEMENTARY MATERIAL

®| University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Steel JL, Bress K, Popichak L, Evans JS, Savkova A, Biala M, Ordos J, Carr Bl. A systematic review of
randomized controlled trials testing the efficacy of psychosocial interventions for gastrointestinal
cancers. Journal of gastrointestinal cancer. 2014 Jun 1;45(2):181-9.

Storic L, Linder J, Kane L, Foster C, Gugliotti M. Does Exercise Provide a Positive Therapeutic Effect
for Patients with Cancer Related Fatigue?: A Systematic Review. Rehabilitation Oncology. 2013 Jan
1;31(4):14-22.

Sturgeon KM, Ky B, Libonati JR, Schmitz KH. The effects of exercise on cardiovascular outcomes
before, during, and after treatment for breast cancer. Breast cancer research and treatment. 2014
Jan 1;143(2):219-26.

Tsauo JY, Lin KY, Hu YT, Chang KJ, Lin HF. Effects of yoga on psychological health, quality of life, and
physical health of patients with cancer: a meta-analysis. Evidence-Based Complementary and
Alternative Medicine. 2011 Mar 8;8(1):1-12.

Velthuis MJ, Agasi-ldenburg SC, Aufdemkampe G, Wittink HM. The effect of physical exercise on
cancer-related fatigue during cancer treatment: a meta-analysis of randomised controlled trials.
Clinical Oncology. 2010 Apr 30;22(3):208-21.

Wanchai A, Armer JM, Stewart BR. Self-care agency using Complementary and Alternative Medicine
(CAM) among breast cancer survivors. Self-Care, Dependent-Care & Nursing. 2010;18(1):8-18.

Wanchai A, Armer JM, Stewart BR. Nonpharmacologic supportive strategies to promote quality of
life in patients experiencing cancer-related fatigue: a systematic review. Clinical journal of oncology
nursing. 2011 Apr;15(2):203-214.

Wang W, Huang QM, Liu FP, Mao QQ. Effectiveness of preoperative pelvic floor muscle training for
urinary incontinence after radical prostatectomy: a meta-analysis. BMC urology. 2014 Dec
16;14(1):1.

Warburton DE, Charlesworth S, Ivey A, Nettlefold L, Bredin SS. A systematic review of the evidence
for Canada’s Physical Activity Guidelines for Adults. Int J Behav Nutr Phys Act. 2010 May 11;7(1):39.

Wheelwright S, Darlington AS, Hopkinson JB, Fitzsimmons D, White A, Johnson CD. A systematic
review of health-related quality of life instruments in patients with cancer cachexia. Supportive Care
in Cancer. 2013 Sep 1;21(9):2625-36.

Winters-Stone KM, Beer TM. Review of exercise studies in prostate cancer survivors receiving
androgen deprivation therapy calls for an aggressive research agenda to generate high-quality
evidence and guidance for exercise as standard of care. Journal of Clinical Oncology. 2014 Aug
10;32(23):2518-9.

Yang GY, Wang LQ, Ren J, Zhang Y, Li ML, Zhu YT, Luo J, Cheng YJ, Li WY, Wayne PM, Liu JP. Evidence
base of clinical studies on tai chi: a bibliometric analysis. PloS one. 2015 Mar 16;10(3):e0120655.

105



SUPPLEMENTARY MATERIAL

Y% |Brunel
% University
%' London Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Zhang J, Yang KH, Tian JH, Wang CM. Effects of yoga on psychologic function and quality of life in
women with breast cancer: a meta-analysis of randomized controlled trials. The journal of
alternative and complementary medicine. 2012 Nov 1;18(11):994-1002.

Additional References
Dechartres A, Trinquart L, Boutron |, Ravaud P. Influence of trial sample size on treatment effect
estimates: meta-epidemiological study. BMJ 2013;346:f2304.

Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version
5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011. Available from www.cochrane-
handbook.org.

Hoffmann TC, Erueti C, Glasziou PP Poor description of non-pharmacological interventions: analysis
of consecutive sample of randomised trials. BMJ 2013;347:f3755

Hoffmann TC1, Glasziou PP, Boutron |, Milne R, Perera R, Moher D, Altman DG, Barbour V,
Macdonald H, Johnston M, Lamb SE, Dixon-Woods M, McCulloch P, Wyatt JC, Chan AW, Michie S.
Better reporting of interventions: template for intervention description and replication (TIDieR)
checklist and guide. BMJ. 2014;348:g1687

McLeod MR, Michie S, Roberts |, Dirnagl U, Chalmers |, loannidis JPA, Salman RAS, Chan AW,
Glasziou P. Biomedical research: increasing value reducing waste. Lancet 2014; 383: 101-104

Moore G, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, Moore L, O’Cathain A, Tinati T, Wight
D, Baird J. Process evaluation of complex interventions: Medical Research Council guidance. (2015)
BMJ 350:h1258

Niesch E, Trelle S, Reichenbach S, Rutjes AWS, Tschannen B, Altman DG, et al. Small study effects in
meta-analyses of osteoarthritis trials: Meta-epidemiological study. BMJ 2010;341(7766):241.

Peters DH, Adam T, Alonge O, Agyepong IA, Tran N. Implementation research: what it is and how to
do it. BMJ 2013;347:f6753.

Rycroft-Malone J, McCormack B, Hutchinson AM, DeCorby K, Bucknall TK, Kent B, Schultz A,
Snelgrove-Clarke E, Stetler CB, Titler M, Wallin L, Wilson V. Realist synthesis: illustrating the method
for implementation research. Implement Sci. 2012;7:33.

Savovic J, Jones H, Altman D, Harris R, Juni P, Pildal J, et al. Influence of reported study design
characteristics on intervention effect estimates from randomised controlled trials: combined analysis
of meta-epidemiological studies. Health technology assessment 2012;16(35):1-82.

Wood L, Egger M, Gluud LL, Schulz KF, Juni P, Altman DG, et al. Empirical evidence of bias in
treatment effect estimates with different interventions and outcomes: meta-epidemiological study.
BMJ 2008;336:601-5.

106



SUPPLEMENTARY MATERIAL

Brunel
University
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

107



¢ | University

Brunel ‘
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

Appendices

Appendix A: Search Strategy (OVID MEDLINE)

1. MeSH descriptor: [neoplasms] explode all trees)

2. Lifestyle OR healthy OR exercis* OR fit* OR active*OR diet* OR eating®* OR smok* OR
sedentar® OR tobacco OR drink* OR alcohol* OR nutrit*.ab.ti

3. meta-analysis.pt.

4. meta-analysis.sh.

5. (meta-analys* or meta analys* or metaanalys*).ab.ti.

6. (systematic* adj5 review*).ab.ti.

7. (systematic* adj5 overview*).ab.ti.

8. (quantitativ* adj5 review*).ab.ti.

9. (quantitativ* adj5 overview*).ab.ti.

10. (quantitativ* adj5 synthesis*).ab.ti.

11. (methodologic* adj5 review*).ab.ti.

12. (methodologic* adj5 overview*).ab.ti.

13. (integrative research review* or research integration).ab.ti.

14. OR/ 3-13

15. 1AND 2 AND 14

Appendix B: Reasons for study Exclusions

SUPPLEMENTARY MATERIAL

Review Reason for exclusion

Albrecht 2012 Redundancy

Arnold 2010 Redundancy

Alshadwi 2013 Not a systematic review

Billson 2013 Does not include relevant interventions
Boehm 2012 Redundancy

Brown 2011 Redundancy

Bourke 2014a Not a systematic review

Bourke 2015 Not a systematic review

Bradt 2011 Does not include relevant interventions
Broderick 2014 Not a systematic review

Carayol 2013 Redundancy

Cavalheri 2014 Co-publication of included review
Cavanaugh 2011 Not a systematic review

Cemal 2013 Does not include relevant interventions
Cheifetz 2010 Not a systematic review

Cramer 2012 Does not include relevant interventions
Cramer 2014 Does not include outcomes of interest
Culos-Reed 2012 Redundancy

Dale et al. 2010 Redundancy

Deng 2013 Not a systematic review

Dieng 2016 Does not include relevant interventions
Duijts 2011 Not a systematic review

Dy 2010 Not a systematic review
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Egan 2013 Not a systematic review

Falavigna 2014 Not a systematic review

Focht 2013 Not a systematic review

Freedland 2014 Not a systematic review

Fritz 2010 Not a review of interventions

Galway 2012 Does not include relevant interventions
Garg 2010 Redundancy

Glanville 2015 Not specific to the population of interest
Grande 2014 Does not include outcomes of interest
Green 2015 Not a systematic review

Guinan 2013 Does not include outcomes of interest
Hammer 2015 Not a systematic review

Hopkinson 2011 Redundancy

Hu 2011 Not a systematic review

Huang 2011 Not specific to the population of interest

Husebo 2013

Not a review of interventions

Hutton 2015

Review protocol only

Inoue 2012 Not a systematic review

Isner-Horobeti 2013 Not a systematic review

Jin 2013 Does not include relevant interventions
Jones 2010 More up to data version included

Jones 2011a

Not a systematic review

Jones 2011b

Does not include outcomes of interest

Jun 2012 Redundancy
Kampshoff 2014 Not a review of interventions
Koutoukidis 2015 Redundancy

Kruijsen-Jaarsma 2013

Does not include outcomes of interest

Kuijpers 2013

Not specific to the population of interest

Kwan 2011 Redundancy

Langford 2012 Not a systematic review

Lee 2013 Not a systematic review

Ling 2012 Does not include relevant interventions
Liu 2013 Does not include relevant interventions
Loh 2012 Not a systematic review

Lowe 2013 Not a systematic review

Luckett 2011 Does not include relevant interventions
Martin 2013 Not a systematic review

Mazzarino 2015

Not specific to the population of interest

McCahon 2015

Not specific to the population of interest

McLoone 2013

Does not include relevant interventions

McMillan 2011 Not a systematic review

McNeely 2011 Redundancy

Midtgaard 2015 Not a review of interventions
Minton 2015 Not a systematic review

Mishra 2014 Co-publication of included review
Mishra 2015 Co-publication of included review
Moreland 2010 Not a systematic review

Murthy 2012 Not a systematic review
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Nayan 2011

More up to data version included

Ostermann 2012

Does not include relevant interventions

Pappalardo 2015

Does not include relevant interventions

Parsons 2014

Not a systematic review

Pastakia 2011 Redundancy

Payne 2012 Not a systematic review of RCTs

Puetz 2012 Redundancy

Rabin 2010 Not specific to the population of interest
Rodriguez-Larrad 2014 Does not include relevant interventions
Sadja 2013 Redundancy

Sawyer 2014 Not a systematic review

Scherpenhuizen 2015

Does not include relevant interventions

Sharma 2013

Not a systematic review

Silver 2015 Not a systematic review

Slatore 2014 Does not include relevant interventions
Speck 2010 Not a systematic review

Spence 2010 Redundancy

Steel 2014 Does not include relevant interventions
Storic 2013 Redundancy

Sturgeon 2014 Not a systematic review

Velthuis 2010 Redundancy

Wanchai 2010

Does not include relevant interventions

Wanchai 2011

Not a systematic review

Wang 2014

Does not include relevant interventions

Warburton 2010

Not specific to the population of interest

Wheelwright 2013

Does not include relevant interventions

Winters-Stone 2014

Not a systematic review

Yang 2015

Not specific to the population of interest
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Appendix C: Characteristics of included reviews

Review Search Participants or Interventions included* Outcomes* N of studies/ | Study quality
dates (to) | cancer type* participants* | tool used.
Baldwin 2012 Feb 2010 All cancer types Oral nutritional interventions Mortality 13 RCTs Criteria derived
and stages QoL n=1414 from Cochrane
Energy intake and Schulz
Weight loss
Balstad 2014 April 2013 | patients with Dietary counselling Weight 3 RCTs Modified
advanced cancer Energy intake n=258 Cochrane ROB
and different Physical functioning tool
stages of cachexia QoL
Baumann 2012 December | patients with Endurance training, resistance Improving physical fitness 25 RCTs The evaluation
2011 prostate cancer training, combined endurance (strength, endurance), n=2473 system of the
and resistance training, and incontinence Oxford Centre
pelvic floor/sphincter training quality of life for Evidence-
fatigue Based Medicine
psychological parameters, (OCEBM).
medical side effects.
Bergenthal 2014 | January Participants with Physical exercise in addition to Overall survival, 9 RCTs Cochrane ROB
2014 acute myeloid standard care. Mortality n=818 tool
leukaemia, quality of life
multiple physical performance,
myeloma, serious adverse events
lymphomas, or wellbeing at discharge
mixed
haematological
malignancies
Bluethmann October Post treatment PA interventions PA behaviour change 14 RCTs CONSORT
2015 2013 breast cancer n=2140 checklist
survivors
Bourke 2013 August Adults with any Any exercise intervention Aerobic exercise behaviour 14 RCTs Cochrane ROB
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2012 cancer diagnosis Resistance exercise n=648 tool
and a sedentary behaviour
lifestyle Aerobic fitness
Muscle strength
Adverse events
Bradt 2015 July 2014 People diagnosed | standard treatment combined Psychological outcomes 3 RCTs Cochrane ROB
with any type of with dance/movement therapy | Symptom relief n=207 tool
cancer in active Physical outcomes
treatment or in Secondary outcomes
recovery Relationship and social
support
QoL
Body image
Brown 2012 November | Adults with any Exercise interventions, Depressive symptoms 37 RCTs PEDro scale
2010 type of cancer (resistance or aerobic), n=2929
regardless of occurring in any setting, with or
stage of diagnosis | without supervision
or type or stage
of treatment.
Buffart 2012 November | Adults with any Yoga including physical Psychosocial outcomes 11 RCTs Verhagen
2011 cancer diagnosis postures Physical Outcomes n=783 Delphi quality
either during or Physical function assessment
after treatment Functional wellbeing tool,
Physical symptoms
Carayol 2015 June 2014 | Adult women Any exercise intervention to cancer related fatigue 33 RCTs 12-point scale
with non- improve or maintain one or HR QoL n=2723 derived from
metastatic more components of physical anxiety PEDro and
breast cancer fitness depression Cochrane ROB
tool
Carvalho 2012 July 2011 | head and neck Progressive resistance training Shoulder disability 3 RCTs Cochran eROB
cancer, at any Function n=104 tool
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stage, with
dysfunction of
the shoulder due
to having
received any type
of cancer
treatment of the
head and neck
region

range of movement
pain

Cavalheri 2013 February Participants with | Exercise training of any type | exercise capacity 3 RCTs Cochrane ROB
2013 NSCLC who had | (started within 12 months of | physical capacities n=178 tool
recently lung resection Psychosocial outcomes
undergone lung QoL
resection Fatigue
Anxiety and deptression
mortality
Chan 2012 November | cancer patients gigong intervention alone or Physical and psychosocial 8 RCTs Cochrane ROB
2010 who received combined with other QoL n=613 tool
gigong treatments, Distress
intervention Survival rate
alone or Fatigue
combined with Physical functioning
other treatments Body weight
Tumour size
Biomedical
Chan 2015 May 2014 | Breast cancer Non-pharmacologic Cognitive function 2 RCTs Cochrane ROB
patients interventions for cognitive n=98 tool
during or after alterations
chemotherapy or | Incl. yoga / aerobic exercise
multimodal
therapy incl.
chemotherapy
Cheema 2014 Nov 2013 Breast cancer Progressive resistance training Breast cancer-related 15 RCTs CONSORT 2010
patients and interventions including any lymphedema (BCRL) n=1,652 statement
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survivors (with

form of resistive type exercise

incidence/exacerbation,

diagnosis; in arm volume
treatment; symptom severity
completed Physical functioning (upper
treatment). and lower body muscular
strength);
HRQoL
Chipperfield March Participants of Physical activity interventions; Depression 4 RCTs Not reported
2013 2013 any age who had | Exercise interventions; Anxiety n=362
received ADT for QoL
prostate cancer Cognitive function
of any disease
stage
Chiu 2015 157 July Any type of Walking interventions (walking | Self-reported sleep outcome | 9 RCTs 6 domains too
2014 cancer and aged only or walking combined with n=599 similar to
18 or over e.g. other exercise activities, a Cochrane ROB
discussion group tool
Chung 2013 2012 (no Women with Exercise interventions including | physical, psychological, 8 RCTs SIGN
month) breast cancer physiotherapy physiological, or behavioural n=503 methodology
who had Checklist,
undergone any Scottish
type of surgical Intercollegiate
procedure Guideline
Network (2008)
Craft 2012 Not Adults with Exercise intervention at least Depressive symptoms 14 RCTs PEDro
specified cancer 4/52 in duration n= 1287
Cramer 2012 February Breast cancer Yoga, any active treatment such | Health related quality of life 12 RCTs Cochrane ROB
2012 patients and as mindfulness-based stress or well-being (global health- n=742 tool

survivors

reduction

related quality of life, mental,
physical, functioning, social
and/or spiritual well-being)
and/or psychological health
(depression, anxiety,
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perceived stress, and/or
psychological distress). Safety
data where available served
as secondary outcome
measures.

Cramer 2014 December | Adult patients Exercise — 2x aerobic for 14 Quality of life, fatigue, 5 RCTs Cochrane ROB
2012 with a history of days, supervised and home physical fitness n=238 tool
colorectal cancer | based mixed aerobic and
resistance for 12 weeks, home
based aerobic for 16 weeks,
home based aerobic for 12
weeks
Cramp 2010 October Adults, any Resistance training Qol. 6 RCTs Critical Appraisal
2009 cancer any stage fatigue n=548 Skills Programme
anxiety and depression (CASP)
self-efficacy to exercise
body composition
muscle function
tumor-specific outcomes
Cramp 2012 March Adults. Any Exercise interventions: Fatigue 56 RCTs Oxford Quality
2011 gender, tumour including aerobic exercise, aerobic n= 4068 score
type, tumour strength training and flexibility | capacity/cardiovascular Cochrane ROB
stage and type of | exercises. function tool
cancer treatment. QoL
body composition
physical activity levels
general mood
depression
anxiety
Crandall 2014 May 2013 | patients surgically | Exercise interventions Exercise capacity 8 RCTs Downs and
treated for non- pulmonary function n=341 Black scale

small cell lung
cancer

quality of life
safety/adverse events
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feasibility/acceptability;
length of hospital stay and
post-op complications;
fatigue;
muscle strength
De Boer 2015 March Adults with Interventions aiming to RTW 3 RCTs Cochrane ROB
2014 cancer and were enhance RTW (including a QoL n=176 tool
in paid physical activity component)
employment at
the time of
diagnosis.
Du 2015 April 2014 | Adults with Patient education programs Cancer-related fatigue 8 RCTs Cochrane ROB
cancer QoL n=1047 tool
regardless of their
cancer categories, or
their clinical status
Felbel 2014 February Adult with all Tibetan yoga Anxiety 1RCT Cochrane ROB
2014 stages of Hodgkin depression n=39 tool
and non- quality of sleep
Hodgkin’s distress
lymphoma, with fatigue
and without
current cancer
treatment
Ferrer 2011 Not stated | Adult cancer Interventions designed to affect | Quality of Life 43 RCTs PEDro Scale (10
survivors exercise behaviour n=2,432in item)
RCTs)
Finnegan-John June 2012 | over 18 years Complementary and alternative | Measures of fatigue 15 RCTs Oxford Quality
2013 having/having medicine (CAM) n=1313 Score/Jadad
had treatment for scale
cancer
Fong 2012 September | Patients with a Exercise interventions including | Physical functions 34 RCTs Scottish
2011 diagnosis of aerobic, resistance and Body composition n=4113 Intercollegiate
cancer who had strength training Psychosocial outcomes Guidelines
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completed their
main treatment
for cancer but

who still may be

QoL

Network (SIGN)

undergoing
hormonal
treatment.
Fritz 2013a Nov 2011 People with lung | Green tea Treatment related side 0 RCTs CONSORT
cancer effects checklist
Mortality
Fritz 2013b March People with Soy, Red Clover, and Hot flashes 5RCTs, n not | CONSORT
2013 breast cancer Isoflavones Adverse events reported checklist
Gardner 2014 July 2013 Men receiving Aerobic and/or resistance Physical, physiological, 5 RCTs Downs and
any form of ADT exercise program psychological, or functional n=336 Black checklist
for clinically consequences of ADT
diagnosed PCa
Granger 2011 Sept 2010 | NSCLC diagnosis, Pre-operative and Exercise capacity, 2 RCTs NHMRC
any stage posttreatment Physical HRQolL n=79 Hierarchy of
Activity/Exercise Intervention physical activity levels evidence and
cancer symptoms PEDro
mortality
safety or feasibility
HacksHaw- July 2014 Prostate cancer Nutritional, physical activity or Disease progression 11 RCTs Cochrane ROB
McGeagh 2015 combined interventions. Mortality n=992 tool
Hasenoehrl 2015 | September | Prostate cancer Supervised or unsupervised Quality of life, fatigue, 13 RCTs Unclear criteria
2014 patients resistance training physical performance
Kiss 2014 March Lung cancer, Dietary counselling Dietary intake 3 RCTs quality
2012 during Nutritional status n=541 rating)using the
chemotherapy or Survival ADA tool
radiotherapy Treatment response
QoL
Knols 2010 November | Cancer survivors, | physical activity (walking, Change in daily walking 5 RCTs PEDro scale (2
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2009 excluding physical exercise, counseling, activity n=660 of the 11 points
hospitalized yoga, relaxation or a were excluded
patients. combination of these). due to blinding

not being
possible)
Langius 2013 January HNSCC patients Individualized dietary Nutritional status, 4 RCTs Cochrane ROB

2012 with RT or CRT as counselling (with or without QoL n=192 tool
primary therapy oras | ¢, 5lementation) Mortality
post-operative
therapy

Larkin 2014 March Prostate cancer Non-pharmacological Fatigue 5 RCTs Joanna Briggs

2012 any stage of interventions employed n=408 Institute (JBI)
disease and treated specifically for the Critical
for prostate cancer )
currently or within the | Management of cancer-related Appraisal
previous 12 months fatigue. including exercise; exercise Checklist

with diet and lifestyle modification;
education;
Lee 2010 December Patients with breast | The use of Tai Chai alone or Fatigue) 3 RCTs; Modified

2009 cancer combined with other treatments QoL n=61 Cochrane ROB

BMI tool
aerobic capacity
Mood
Depression
Lonbro 2014 March Previously Progressive resistance training Lean body mass increase (%) 6 RCTs PEDro scale

2013 diagnosed with interventions (n=443),
malignancy and 3
treated with
curative intent
(i.e. radiotherapy,
chemotherapy,
surgery and
more) and now
free from cancer.

Loughney 2015 April 2015 | adults with exercise training in people with | Safety 11 RCTs Downs and
cancer cancer undergoing adjuvant Physical fitness n=1092 Black checklist
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cancer treatment following
surgery

HRQolL

Clinical outcomes

Other clinically relevant
outcomes such as fatigue

McNeely 2010 August Adults with a Exercise interventions including | Upper-extremity ROM, 24 RCTs modified
2008 cancer diagnosis rehabilitative exercises for muscular strength, n=2132 version of the
and post cancer alleviating ROM, upper-limb lymphedema and pain validated Jadad
surgery strength and function, pain and | Upper-extremity/shoulder 5-point scale
lymphedema. function
QoL
Meneses- September | People diagnosed | Supervised physical activity Cancer-related fatigue. 11 RCTs PEDro Scale
Echavez 2015a 2013 with any type of interventions Physical wellbeing n=1530
cancer, any stage Functional wellbeing
Meneses- Not stated | People diagnosed | multi-modal exercise including Cancer related fatigue 9 RCTs PEDro scale
Echavez 2015b with any type of aerobic, resistance, and n=772
cancer any stage | stretching exercise.
Mewes 2012 June Cancer survivors Exercise interventions Quality of life (physical, 10 RCTs Cochrane ROB
(effectiveness 2012 mental, global), general n=797 tool
data) health appraisal
Mewes 2012 Dec 2011 Breast cancer Home-based physiotherapy Number of rehabilitated Before/after | 10-point
(health economic group-based exercise cases and/or QALYs study with a Drummond
data) Psychosocial intervention; total of 275 checklist
participants.
Multimedia physical activity 1 RCT with
program (home based strength, 73 patients
balance, shoulder mobility and
cardiovascular endurance
program.
Mishra 2012 September | Adult cancer Exercise interventions initiated | HRQoL 38 RCTs Cochrane ROB
2011 survivors, any after completion of active N= rool
cancer any stage | cancer treatment
Mohamad 2015 August Prostate cancer Diet and exercise interventions | Body weight, 20 RCTs Cochrane ROB

regardless of age,

119




SUPPLEMENTARY MATERIAL

Brunel
University
London

Evidence review: lifestyle behaviour interventions for people living with and beyond cancer

2013 stage of cancer or Body composition n=1298 tool
treatment.
Nayan 2013 October Any cancer Smoking cessation Cessation rates 10 RCTs 8 point tool
2012 population interventions n=1150 similar to
Cochrane ROB
tool.
Paramanandam August Women at risk of | Low or moderate intensity BCR Lymphoedema, 8 RCTs PEDro
2014 2012 developing weight training or resistance incidence or severity n=1091
lymphoedema exercises measured by volume
during or QoL
following Muscle strength
breast cancer Body Mass index
treatment.
Paramanandam April 2012 | adults with lung Any exercise intervention Cancer related fatigue 0 RCTs Levels of
2015 cancer with or at Evidence
risk of developing developed by
cancer-related The Oxford
fatigue Centre for
Evidence Based
Medicine
Payne 2012 October adults (218 years | physical activity as main Patient reported outcomes 3 RCTs Cochrane ROB
2012 of age) with stage | intervention or with and clinical measures n=106 tool
iiib or iv NSCLC independently extractable data | Fatigue
within wider intervention Appetite
Weight loss
Physical performance
QoL
Adverse events
Survival
Persoon 2013 November | Patients treated Exercise Fatigue, HRQoL 8 RCTs Cochrane ROB
2011 with stem cell (also cardiorespiratory n=472 tool

transplantation
for a

fitness, muscle strength)
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haematological
malignancy

Scott 2013 February Any type or stage | “Multidimensional rehab Physical or functional status 12 RCTs Cochrane ROB
2012 of cancer and programmes” symptom control n=1669 tool
Who have must incorporate a physical component Qol_
completed their (diet, exercise) with a psychosocial Anxiety
. . component. .
primary active Depression.
treatment Patient adherence and
satisfaction with
rehabilitation programmes
Adverse outcomes
Shneerson 2013 February Cancer patients Complementary therapies; QoL — overall; physical; 13 RCTs Cochrane ROB
2013 who had yoga; meditation/mindfulness; mental n=1228 tool
previously yoga and meditation; Adverse outcomes
received anti- homeopathy; energy healing;
cancer treatment | medical gigong; mistletoe
with surgery, therapy:
chemotherapy
and/or
radiotherapy
Short 2013 July 2012 Breast cancer Promotion of physical activity — | Aerobic PA levels (objective 10 RCTs The Effective
survivors — stages | behaviour change approaches | and self-report) n=1299 Public Health
ranged O-llla Practice Project
(EPHPP) adapted
current SR
methods to
questions related
to public health
nursing.
Singh 2013 May 2012 | Adult patients Interventions consisting of pre- | Physiological performance 10 RCTs, Modified Delphi
with lung, surgical exercise Functional performance n=710 list
prostate or QoL
abdomen cancer
Smith-Turchyn August acute myeloid Mixture of Walking, cycling, Fatigue, quality of life, 5 RCTs Cochrane ROB
2015 2014 leukaemia and 1 strength training, muscle physical functioning, n=132 tool
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had chronic stretches psychological distress, safety,
myeloid adherence
leukaemia
Smits 2015 July 2015 Endometrial and | “Lifestyle interventions” QoL 3 RCTS Cochrane
ovarian  cancer | (notfurther defined) Function n=153 Studies
survivors Fatigue Methods Group
tool
Spark 2013 March Breast and Physical activity and diet Primary outcomes included 10 RCTs Based on
2012 prostate cancer (separate or mixed) physical activity and/or diet n=1536 CONSORT
patients behavioral outcomes, and statement
(survivors post clinical outcomes (i.e.,
treatment and functional status, cancer-
survivors related fatigue, and quality of
undergoing life).
treatment)
Stene 2013 January Adults with a Exercise intervention; Aerobic, Muscle mass 16 RCTs The assessment
2012 confirmed cancer | resistance or a combination of Strength n=1497 was based on
diagnosis who aerobic and resistance the criteria for
were about to “risk of bias”
start or within the
undergoing active GRADE system
cancer treatment for rating
at trial entry quality of
evidence
Strasser 2013 December | Adult patients Resistance training lower- imb and upper-limb 11 RCTs Jadad scale (5-
2012 with cancer interventions muscle strength (kg). n=993 point scale)
either actively lean body mass (kg),
receiving fat mass (kg)
treatment or be percentage of body fat
in long-term aerobic capacity
follow-up. fatigue
Stuiver 2015 May 2013 | People at risk of Exercise therapy lymphoedema 5 RCTs Cochrane ROB
developing upper Infection n=736 tool
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limb
lymphoedema
after treatment
for breast cancer

HRQolL
Psychosocial morbidity
Level of functioning in ADL

Sumamo 2011 March Breast or “Lifestyle interventions” Recurrence 3 RCTs Cochrane ROB
2010 prostate cancer incl. exercise and/ or diet component | \Weight change n= 750 tool
survivors and at‘least one more of the following - Physical activity
behavioural change, counselling, L.
smoking cessation, stress reduction or Change in diet
group therapy) Change in meds use,
Compliance with intervention
Tatham 2013 April 2011 | Breast cancer Physiotherapy, such as exercise | Pain 4 RCTs PEDro
patients, adults and manual therapy
n=377
Tian 2016 December | Adult patients aerobic exercise excluding Fatigue 26 RCTs Cochrane Back
2014 (=18 years) those focused only on n= 2830 Review Group
diagnosed with improvements in range of (12 criteria list)
any type of motion
cancer,
regardless of
gender, tumor
stage, and type of
cancer treatment
van Dalen 2012 October Cancer patients Low bacterial diet Infection rate 3 RCTs Cochrane ROB
2011 who received Infection-related mortality n=192 tool
chemotherapy QoL
causing episodes
of neutropenia
Van Haren 2013 October Adults diagnosed | Exercise interventions QoL 11 RCTs Cochrane ROB
2011 with cancer and Psychological well-being and n=734 tool
undergoing distress
hematopoietic Fatigue
stem cell Physical functioning.
transplantation
Wolin 2010 September | Adults and Aerobic exercise and resistance | Results not categorised. Wide | 10 RCTs, Quality
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2009 children with training or combined; walking, variety of physical and n=unclear assessment
haematological cycling and yoga. condition-related outcomes process unclear
cancer reported.

Xing 2014 August People with Low fat diet interventions Breast cancer survival 2 RCTs Not reported

2013 breast cancer All cause survival n=5525

Zeng 2014a July 2013 Breast cancer Exercise intervention - aerobic, | All QOL outcomes measured 19 RCTs Cochrane ROB
survivors, 18+ anaerobic or combined. by generic, cancer-specific, or | n=2926 tool
years old, , had cancer site-specific QOL
completed active scales
cancer treatment
Zeng 2014b June 2013 | Adults 18 and Any type of gigong or tai chi for | General and cancer-specific 13 RCTs Cochrane ROB
over, any cancer cancer patients. QoL n=592 tool
any stage Psychological symptoms
Physical health effects
Adverse events
Zou 2014 July 1, Breast cancer Aerobic exercise Cancer-related fatigue 12 clinical Newcastle-

2013 patients receiving comparative | Ottawa Scale
chemotherapy studies (NOS) criteria

n=1,014

Appendix D: Amstar quality assessment for included reviews
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Cramer 2014 CA N Y N N Y Y Y Y N N 5
Cramp 2010 CA Y Y N N Y Y Y Y N N 6
Cramp 2012 Y Y Y Y Y Y Y Y Y Y N 10
Crandall 2014 Y Y Y N N Y Y Y NA Y N 8
De Boer 2015 Y Y Y Y Y Y Y Y Y Y Y 11
Du 2015 CA Y N N N Y Y Y NA N N 5
Felbel 2014 Y Y Y N Y Y Y Y NA NA Y 10
Ferrer 2011 CA N Y Y N Y Y Y Y Y N 7
Fong 2012 CA Y Y N N Y Y Y Y Y N 7
Fritz 2013a CA Y N N N Y Y Y NA N N 5
Fritz 2013b CA CA Y N N Y Y Y NA N N 5
Gardner 2014 CA CA Y N N Y Y N NA N N 4
Garg 2010 CA Y Y CA N Y Y Y Y N N 6
Granger 2011 N Y Y N N Y Y Y NA Y N 7
Hacksaw-McGeagh

2015 Y Y Y Y N Y Y Y NA Y N 9
Hasenoehrl 2015 CA N Y N N Y Y CA NA N N 4
Hopkinson 2011 Y N Y N N Y N N NA N N 4
Kiss 2014 CA Y Y N N Y Y Y NA N N 6
Knols 2010 CA N Y N N Y Y Y Y Y N 6
Koutoukidis 2015 CA Y Y Y N Y Y N NA N N 6
Langius 2013 Y Y Y N Y Y Y Y NA N N 8
Larkin 2014a Y N Y N N Y Y N NA N N 5
Larkin 2014b CA N Y N N Y Y N NA N N 4
Lee 2010 CA CA Y N N Y Y Y Y N N 5
Lonbro 2014 CA N N CA N Y Y Y NA N N 4
Loughney 2015 CA N Y N N Y Y N NA N N 4
McNeely 2010 Y Y Y Y Y Y Y Y Y Y N 10
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Meneses-Echavez
2015a
Meneses-Echavez
2015b

Mewes 2012
Mishra 2012
Mohamad 2015
Nayan 2013
Paramanandam 2014
Paramanandam 2015
Payne 2013
Persoon 2013

Scott 2013
Shneerson 2013
Short 2013

Singh 2013
Smith-Turchyn 2015
Smits 2015

Spark 2013

Stene 2013

Storic 2013

Strasser 2013
Stuiver 2015
Sumamo 2011
Tatham 2013

Tian 2016

van Dalen 2012

Van Haren 2013
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Wolin 2010
Xing 2014
Zeng 2014a
Zeng 2014b
Zou 2014
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