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ABSTRACT

Background Elevated body mass index (BMI) in

breast cancer survivors (BCS) is associated with cancer
recurrence and poorer treatment response. Guidelines
recommend 5%—10% weight loss for overweight or obese
BCS.

Objectives To assess effectiveness of lifestyle
interventions for female BCS on weight loss, BMI, body
composition, health-related quality of life (HRQoL), physical
functioning, psychosocial measures, biomarkers.

Design Systematic review of reviews and meta-analyses.
Setting All clinical settings.

Participants Adult female BCS (active treatment or post-
treatment).

Methods Medline, Embase, CINAHL, PsycINFO, Cochrane
Library (including Database of Abstracts of Reviews of
Effects) were searched for systematic reviews published
in English between 1990 and 2022, with weight, BMI or
body fat as primary outcome. Narrative reviews, editorials,
letters, conference abstracts were excluded. Review
quality was assessed using the Joanna Briggs Institute
quality assessment tool.

Results 17 reviews were included. Twelve reported
significant reductions in one or more anthropometric
outcomes: weight —1.36 kg (95% Cl:—2.51 to —-0.21) to
—3.8kg (95% Cl: —5.6 to —1.9); BMI —0.89 kg/m? (95%
Cl: —0.15 to —0.28) to —3.59 kg/m? (95% Cl: —6.29 to
0.89) or body fat —1.6% (95% Cl: —2.31 to —0.88) to
—2.6% (95% CI not reported). Significant reductions in
two or more anthropometric outcomes were reported

in 7/12 reviews, with effective interventions comprising
aerobic exercise/aerobic exercise plus resistance training
(n=5), or diet and exercise with or without counselling
(n=2). Significant improvements were also reported for
HRQoL (8/11 reviews), mental health (4/7) and physical
functioning (2/3). Group interventions comprising aerobic
exercise or aerobic exercise plus resistance training were
most likely to improve outcomes.

Conclusions Lifestyle interventions can significantly
improve outcomes for BCS. Multimodal interventions are
likely to have the greatest impact in reducing weight,

BMI and body fat. Further research must define the
optimal combination, intensity and duration of effective
interventions.

PROSPERO registration number CRD42021283481.

BACKGROUND
Breast cancer is the most frequently diag-
nosed female cancer, accounting for 25% of

,"2 Sarah Damery,? Kate Jolly?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= To the best of our knowledge, this systematic review
of reviews is the first to assess the effectiveness
of lifestyle interventions in improving outcomes for
breast cancer survivors.

= We assessed a large volume of international evi-
dence across diverse interventions and outcomes.

= Our methodological approach was systematic and
conformed to best practice.

= Reviews of reviews do not allow us to look at the
context in which interventions are implemented but
permit a broad overview of the evidence that would
not be possible at primary study level alone.

= Heterogeneity of intervention design, duration, in-
tensity and follow-up prohibited meta-synthesis
across reviews.

all female cancers. There were 2.3 million
new cases worldwide in 2020, and in the UK
55 900 new breast cancers are diagnosed
each year.1 Breast cancer survivors (BCS) are
the largest group of cancer survivors, with
7.8 million women alive worldwide in 2020
following a breast cancer diagnosis in the
previous 5 years, and with 500000 women
in the UK."* The number of BCS continues
to rise, and multiple aspects of their health
pose challenges to the health service. One
aspect of growing concern is the proportion
of BCS who are overweight and obese. Over
the last 20 years, levels of obesity have risen,
particularly in Europe and in the UK, and
now over 50% BCS in Western countries are
overweight or obese. BCS who are overweight
(body mass index (BMI) 25-29.9) or obese
(BMI >30) have poorer outcomes than those
with a normal BMI <25, with higher recur-
rence rates, poorer responses to treatment
and increased secondary cancer rates.” * A
recent meta-analysis concluded that women
living with obesity have a one-third increased
risk of breast cancer mortality and a 41%
increased risk of overall mortality compared
with women with breast cancer who have a
normal weight.”
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In addition to breast cancer recurrence, women with
breast cancer often experience numerous short-term
and long-term disease or treatment delayed physio-
logical and psychosocial outcomes such as premature
menopause, infertility, weight gain, altered body
image and fatigue.”™® These adverse effects can have
a negative impact on quality of life and physical func-
tioning and can be more significant in BCS who are
overweight and obese by reducing treatment efficacy,
decreasing the range of surgical options available
for reconstruction and making surgery more chal-
lenging.* Overweight and obese BCS may also experi-
ence prolonged recovery times and impaired ability to
return to normal life.’*

Evidence suggests that BCS who follow a healthy life-
style by increasing physical activity and by modifying diet
may improve their quality of life.” This may lead to posi-
tive impacts on their general health and a subsequent
reduction in healthcare burden. Observational data
suggest that higher levels of physical activity in BCS are
associated with reduced risk of dying from breast cancer
or from any cause.'” " Lack of physical activity has been
shown to relate to weight gain after cancer diagnosis and
poorer survival.'?

Current recommendations suggest that BCS should
return to normal daily activities as soon as possible
(recognising limitations associated with certain types
of surgery or potential postoperative complications),
and engage in 150 min of moderate-intensity aerobic
exercise per week."” The National Institute for Health
and Care Excellence guidelines in England and Wales
also recommend physical activity and diet changes to
ensure a healthy lifestyle."* Leading cancer organisa-
tions also recommend that cancer survivors achieve
and maintain a healthy body weight and suggest
weight loss of 5%-10% for those who are overweight
or obese.'® However, breast clinicians can find it diffi-
cult to engage in advice concerning weight manage-
ment or lifestyle modification: unlike with treatment
regimens such as chemotherapy, at present there is no
clear algorithm or pathway of individualised lifestyle
intervention. Empowering BCS to modify their own
health with a structured exercise, diet and counselling
programme as part of their treatment plan may be a
vital part of improving outcomes from breast cancer.
This systematic review of reviews sought to understand
which diet, physical activity and lifestyle interventions
were most effective in facilitating weight loss, reducing
BMI, improving body composition, alongside effects
on health-related quality of life (HRQoL), physical
functioning, psychosocial measures and biomarkers
for female BCS.

METHODS

Registration and protocol

This systematic review of reviews was registered on PROS-
PERO (International Prospective Register of Systematic

Reviews) (19 October 2021; ref: CRD42021283481), and
the protocol is available in online supplemental file 1.
Findings are reported following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guide-
lines for systematic review and meta-analysis results
(online supplemental file 2).'°

Background to systematic review of reviews

Reviews of reviews are designed to synthesise evidence
from multiple systematic reviews of interventions
into a single review, using the findings and conclu-
sions of included systematic reviews as the raw data."”
They do not repeat the searches, assessment of eligi-
bility, assessment of risk of bias or meta-analysis from
included reviews, nor do they aim to extract addi-
tional outcomes from studies, but they are a useful
tool when the evidence base is broad and are of
particular relevance for decision makers who need
a synthesis of the most up-to-date and reliable data
relating to the effects of different interventions on a
specific outcome or range of outcomes.

Eligibility criteria

We included all systematic reviews of weight loss inter-
ventions in adult female BCS, published in the English
language from 1990 to date, in which weight loss
or percentage reduction in BMI or body weight was
reported as a main outcome. Eligible reviews could
include randomised controlled trials (RCTs), feasibility
studies, non-randomised and observational study designs.
The year 1990 was chosen following scoping searches
that suggested there was little or no systematic review
evidence about the effectiveness of weight loss interven-
tions for BCS before 1990. It was also expected that most
systematic reviews focusing on this topic will have been
published in English, even if individual reviews included
primary research written in languages other than English.
No reviews were excluded on the basis of the language of
their source material.

Reviews that were not published in English; where
the study population was not female, adult BCS; reviews
published before 1990; narrative reviews with unsystematic
methodologies, editorials, opinion pieces, commentaries,
letters, meeting abstracts or conference proceedings,
were excluded.

PICO

Participants were female, adult (aged 18+ years) BCS who
had been involved in weight loss intervention (s) following
their initial breast cancer diagnosis or secondary breast
cancer diagnosis.

Interventions could be individual or multicomponent
interventions focusing on dietary modifications involving
referral to a dietician or weight loss support group such
as Weight Watchers or Slimming World; physical activity
(whether individually targeted or in a group) or surgical
weight loss interventions such as laparoscopic sleeve
gastrectomy, gastric band or bypass surgery.
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Comparison groups could include usual care (ie, partic-
ipants who had not had dietary advice or physical activity
interventions), comparison with another intervention
or (for participants where the intervention was bariatric
surgery) who had lifestyle intervention alone.

Outcome measures: all eligible reviews reported weight
loss measured as a reduction in BMI or weight in pounds/
kg or in waist circumference or as a percentage (%)
of body weight loss or body fat or waist circumference.
Other outcome measures of interest included HRQoL,
measures related to physical functioning, psychosocial
measures (eg, emotional and mental well-being) and
biomarkers.

Search strategy

Relevant systematic reviews were identified through
searching electronic bibliographic databases, and the
manual checking of the reference list of each review
which met the eligibility criteria. The following electronic
databases were searched: Medline (Medline database
and Medline in process), Embase, CINAHL, PsycINFO,
Cochrane Library (including the Cochrane Database
of Systematic Reviews and the Database of Abstracts of
Reviews of Effects). A search of PROSPERO was also
undertaken to ensure that there was no duplication of
other planned systematic review research. Searches were
undertaken in November 2021.

The search strategy (strategy for Medline provided as
online supplemental file 3) focused on terms related to
breast neoplasms and weight loss or obesity or exercise
or lifestyle or diet, with an English language and review/
systematic review filter applied. Medical Subject Head-
ings (MeSH) terms used breast neoplasm, weight loss,
obesity, exercise, lifestyle, diet, review and systematic
review. Other terms used as main headings: weight loss
and lifestyle. Keywords for this search included: (“Breast
Neoplasms”(MeSH) AND “Weightloss” (MeSH) or “Obesi-
ty”(Mesh) or “Exercise”(MeSH) or “Lifestyle”(MeSH)
or “Lifestyle” or “Diet”(MeSH) AND Review (MeSH) or
Systematic review (MeSH)).

Study selection

Search results were transferred to the Rayyan QCRI
central electronic reference management application
(https://www.rayyan.ai) and duplicates removed."® Two
independent reviewers (BL, SD) screened titles and
abstracts for relevance against the eligibility criteria.
Where both reviewers agreed that a review was not rele-
vant, it was excluded. Where both reviewers agreed that
a review should be included, full-text copies of the review
were obtained and the review was taken forward for full-
text screening. Disagreements were resolved by discus-
sion. Full-text screening for all potentially eligible reviews
was then independently undertaken by two reviewers
(BL, SD). Disagreements were again resolved by discus-
sion and consultation with the wider research team if
uncertainty over eligibility remained.

Data extraction

Data on population characteristics, interventions being
assessed and outcomes were extracted from each eligible
review using a standardised data extraction form (online
supplemental file 4). Data extracted included authors,
year and country of publication, study types included
in review, overall review question and methodological
characteristics, study population, detailed description of
intervention and follow-up regime and all primary and
secondary outcomes. Included reviews were split equally
between the two reviewers (BL, SD), and for each half
of the set, one reviewer undertook the data extraction,
which was checked against the original manuscript by
the second reviewer. All disagreements were resolved
by discussion or through arbitration by an additional
reviewer.

Quality assessment

Two independent reviewers (BL, SD) assessed the quality
of each included review using the Joanna Briggs Institute
Critical Appraisal Checklist (online supplemental file
5)." The checklist comprises 11 criteria including appro-
priateness of the review question, inclusion criteria and
search strategy. The checklist also evaluates how the crit-
ical appraisal was done and by who and what methods
were used to minimise data extraction errors and likeli-
hood of publication bias. Any disagreements between the
two reviewers over quality assessment (QA) in particular
studies were resolved through consultation with an addi-
tional reviewer.

Data synthesis and analysis

In this systematic review of reviews, our goal was to eval-
uate the effectiveness of interventions described in the
reviews in achieving weight loss, improving body compo-
sition, improving psychosocial outcomes and increasing
quality of life. Study and intervention heterogeneity
within included systematic reviews made synthesis impos-
sible so data are presented narratively. This comprised
a review of participants, interventions and outcomes,
with a particular focus on the characteristics of effective
interventions.

Where included reviews reported the results from meta-
analysis, the relevant summary statistics for the outcomes
of interest are reported. Where included reviews reported
narrative findings only, we assessed outcome significance
based on the authors’ own conclusions about the primary
studies they included. An analysis of the overlap between
primary studies in our included reviews was undertaken,
focusing on the overlap between primary studies in each
review in which one or more of our outcomes of interest
was included.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.
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Reviews identified through searches
(n=2,525)

" Duplicates excluded (n=301)

Title and abstract screening
(n=2,224)

- Excluded (n=2,181)

v Excluded (n=26)
Full-text screening Reasons:
(n=43) Inappropriate study design
(n=10)

No extractable data (n=8)
No outcomes of interest

(n=7)
Inappropriate study
v population (n=1)
Reviews included
(n=17)
Figure 1 Flow diagram.
RESULTS
Study selection

Figure 1 summarises the search. A total of 2525 titles
and abstracts were screened from which 301 duplicates
were excluded. After screening titles and abstracts, a
further 2181 were excluded, leaving 43 articles eligible
for full-text screening. Twenty-six reviews were excluded
following full-text screening for the following reasons: 10
studies had inappropriate study design, 8 studies had no
extractable data, 7 studies had no outcomes of interest
and 1 study had an inappropriate study population.
Following full-text screening, 17 reviewed were deemed
eligible and included in analysis.

Study characteristics

Of the 17 studies, 7 were systematic reViews,%_26 9 were
systematic reviews including meta—analysis”_35 and 1 was
a systematic review and meta—regression.36 The majority
of primary studies included were RCTs. Other study types
included non-RCTs, pilot studies, quasi-randomised trials,
single-arm studies, cohort intervention studies, parallel
intervention studies and crossover trials. A total of 199
primary studies assessing one or more of our outcomes
of interest were included across the 17 reviews (range
4%-63%). The mean number of participants across the
included reviews was 1823 (range 322%1-6303°"). Six
reviews were undertaken in Australia,25 2630323336 (6 each
from China,31 ¥ Brazil,27 * the USA?' ?* and one review
each from Canada,23 Korea,29 England,28 Ireland®? and
Egypt.% Study characteristics are summarised in table 1.

Overlap between primary studies included in reviews
The degree of overlap between primary studies repre-
sented within each of the included systematic reviews

was assessed following methods suggested in a recent
paper by Lunny et al®” Of the 199 primary studies repre-
sented across our 17 reviews that covered one or more of
our outcomes of interest, 139 were unique that is, only
appearing in a single review (69.8%). The remaining 60
primary studies (30.2%) appeared more than once across
our reviews. Forty primary studies appeared two times
(20.1%); 15 appeared three times (7.5%) and 4 were
represented four times each (2.0%). The greatest number
of repeat appearances of a single primary study was by
Courneya et ul,38 whose data were reported in 6 of our 17
reviews.”? 2333 The upper right area of table 2 shows
the number of shared primary studies in each review
pair, expressed as a percentage, for example, Guinan et
al’? and Lahart et al®® share 4/55 primary studies, which
equates to a proportion of 7.3%. The cells are colour
coded, following the method outlined by Pieper et al’® for
distinguishing thresholds of overlap (0%-5% overlap in
green equates to low or slight overlap; 5%-10% overlap
in yellow equates to moderate overlap; 11%-15% in pink
suggests high overlap and 15% or greater, in darker red,
indicates very high overlap between a given review pair).
Of the 136 review pairs in table 2, the majority (n=119;
87.5%) have low to slight overlap in their primary studies.
Nine pairs (6.6%) have moderate overlap, five pairs
(3.7%) have high overlap and three pairs (Playdon/
Reeves,24 % Chlebowski/ Shaikh?' * and Ingram/Soares
Falcetta™ ") have very high overlap.

Quality of included reviews

The mean QA score was 9.5/11. Four reviews (23%) scored
11/11.2'##%*3* The criterion for which the largest number
of reviews failed to score a point related to whether the
review authors had described methods used to minimise
errors in data extraction. Three reviews did not meet this
criterion®' ¥ # and it was unclear whether this criterion
had been met in a further nine reviews,?’ 24726 303133 35 36

Participant characteristics
The 17 reviews included patients who were either
receiving active breast cancer treatment (n=5),%° 2729 5156
post-treatment (n=6)2" 28323135 . 5 combination of
active and post-treatment (n=6) 2243033 Active treatment
was either active treatment with hormonal therapy either
aromatase inhibitors or tamoxifen (n=4)%' 2730 61 active
treatment included either chemotherapy or radiotherapy
and hormonal therapy (n=7) 2324262931 3336 p ot treatment
was defined by reviews as once all adjuvant therapy has
been completed (n=12),20-222425 2830 32-35

Most reviews included patients who had been diag-
nosed with early invasive breast cancer up to stage III
node negative (n=12) 2072 20 27 30-82 3456 Three reviews
included patients with metastatic disease.”” ** Two reviews
just stated breast cancer as the inclusion criteria and
tumour stage was not described in the results.** * Only
one review described more specific tumour characteris-
tics as it included trials targeted to ER-positive tumours

4

Lake B, et al. BMJ Open 2022;12:€062288. doi:10.1136/bmjopen-2022-062288



panuiuo)

syuow
9 0} SH88M Q]

7]
(7]
(V)
o
o
(1]
=

syuow
9 O} S)eOM /.

syuow
9 O} SHeOM

syjuow
21 0} Soom ¢

syuow yzg—i

S}eeam 9g—9

sypuow
9 O} s)eeMm g

syjuow
2 01 SY9aM g |

Seom g8
syjuow
2} 01 SYeam 0}

(1=u) souepinb
ymoub [enjuids ‘(1 =u) uoneonpas ‘(=u) yoddns [e1oosoydAsd ‘(g=u) aied [ensn
uenyp Yo el

aled [ensn
9S10J9X0 80UB)SISal PUB 0|q0JS. PaXIN

(g=u) a4e2 [BNSN
(1=u) Ajuo Bujures} soue)sisay
(6=U) Bujures} o1goIsE PUE BoUB]SISaI PBUIGUIOD

aJed [ensn
(g=u) Bunjiep

(g=u) suole asio1oxd 2IC0IOY

(1=u) as1oJexa Ajsuajul SnoJobIA 0} 81eJapPOIN
(g=u) ebop

(p=u) suole asI0Iox® douUE)SISOY

(£ 1=U) 8sl019xd 9OUE}SISBI PUB DIqOIaY

(1=u) [013u092 uonuae ‘(L.=u) Buyolaas ‘(1=u) [eroosoyoAsd ‘(L=u) Adesayy [eaisAyd
‘(1=u) suoydaje} ‘(g=u) uolireonps yyesy ‘(g=u) |013uo9 isi-iem ‘(0g=u) a1ed |ensn

(L=u) ueny9 1Yo rel/seie|id/Buobio

(8=u) eBOA

(2=u) Buures soue)sisey

(}.g=u) Bulure.} @ouE}SISaI PUB BSIDIOXS DICOJaY
(82=u) Ajuo asloiexa d1q0IeY

(g=u) uonuanialul J8YlOUR ‘(/=U) 8JeD |ensn
(1=u) ewapaoydwA| 10} sas|o1exd Jo Bulwi|
(1=U) 1y rey pue Buijrep

(G=u) as|o1exd 9oUL]SISa) PUB DlqOJaY

(2=u) asio1exa d1qolYy

(2=u) a1e0 |ensn

(1=u) uonuaniaul Bupjiepy

(}=u) auoje Bujuies; souelsisay

(2=u) Buurel} 8oue)SISaI YHIM PBUIGUOD JO BUOJE 8SI018X8 21q0Jay

(1=u) Buljjesunoo pasijenpiAlpul ‘uswabeuew ybiam [eiauab Alsuaiul-mo| ‘(g=u)
uonBoNPa/18|4ead) ‘(L.=U) UuoniuaAIBIUI Jayjoue ‘(L=u) Buires Ayyesay ‘(L=u) aied [ensn

(1L=u) suoyd ‘ponep auoEd ‘paseq dnoib ssusiul

‘(1=u) uononpai auofed ‘(suoyd) uouanislul 8|A1Sayl| :SUORUBAIBIUI YIUOW-FZ
(1=u) asI0I9Xa+18IP PaIO|Ie} [ENPIAIPUI :SUOHUBAIBIUI YIUOWI-Z |

(b=u)

uofoNpal 81io[ed pue Bulj|esuNod 80e}-0}-908) U0SIad-Ul :SUORUBAIBIUI YIUOW-
(}=u) asio1exa pasinadnsun pue pasialedng

(}=u) Buyjesunoo

auoyd (Yd pue uoiinu) suoissas dnolb 8oe}-01-808) :SUOHUBAIBIUI 38OM-Z |

(1=u) Bulyoles AHSUSIUI-MO] ‘(| =U) |0J3UOD }SI|-Hem ‘(g=Uu) aJed [ensn
(g=u) suofe Bupjiep

(g=U) osI019Xd 9OUB)SISI PUE DICOIdY

(1=u) auole bulure.} oiqosay

aleo [ensn
paseqg-swoy J0 pasiAedns ‘Os|oexa 21qoley

JuSLWEaI} SAOY
[44%

(1=u) usoq ‘(G=u) yuswyess
-1s0d ‘(g=u) Juswyeai} sANOY
yAVA

JUBWEBSI} BAIOY
G86

JUBWIIBSI} BAIOY
6862

(S1043U09 $2GZ ‘UonUBAIBIUI
Buinieoas syuedioiped geze)
Juswieal}-1sod

1925

juswieal}-}sod JO SAIOY
1A

JusWeaI}-1s0d IO BANOY
sev

(g=u) uswieai}-1sod
(}=u) Juswieai} aAOY
geel

Adesayy

Jeuowuoy aAnoe Buiobispun
89¢€

jusWeal}-1sod

0chLL

(6=u) sLOY

(71=u) sLoY

(g=u) seipnis dnoub a|buis
(8=u) sLOY

(62=U) sLOH

(e=u) s|euy pasiwopuel-Isend
(09=U) sLOY

(G=u) s|eu} pasjwopuel-uoN
(6=U) sLOY

(¢=u) sLOY-uoN
(2=u) s1.OY

(190ouED [BLIIBWOPUD

ul g 490uUed iseaiq ul S| DY 9)
(8=u) s1OY

(1=u) 104 1011d

‘(g=u) S[eu [eOQIUI[D PaS|WOpUE
‘(e=u) s1OY-UON
(5=u) s1oY

(e1=u) sLoH

SUON1OLISaI OU ‘p=N
sisAjeue
-BJoW PUE MBIABI Dl}eWa)sAS

SUON}O1ISaI OU ‘6=N
sisAjeue
-BJoW PUE MBIABI DljeWa)sAS

Ajuo ysiibu3 ‘=N
uoissalbal
-BJoW PUE M3IASI DlJBWRISAS

SUON}OMISaI OU ‘Z=N
sisAjeue
-BJoW PUE MdIABI Dl}eWa)SAS

suoljoMIsal ou ‘gL=N
sisAjeue
-BlJoW pUB MaIAdI Dl1eWd)SAg

Auo ysi|buz ‘0L=N
MBIABJ D11BWR]SAS

Ajuo ysijbuz ‘9=N
MBIAB) D11BWSISAS

SUOI}OLISaI OU ‘p=N
MINBI DIfBLIBISAS

ysiuedg

‘asanbnpiod ‘ysibu3 ‘G=N
sisAjeue

-BJoW PUE MBIABI Dl}eWa)sAS

SUOI}OLISaI OU ‘9=N
M8INBI DljBWBISAS

BUID

,¢/E 18 Ued

epeuen
og/® 10 Ai9aNoI

el[elisny
/B 39 Z8do

B2I0Y
52297 pue 897

pue|bug
gz/B 12 HBeyET

epeue)
¢2[€ 39 weibu|

puejal|
222 18 UBUIND

VSN ,Seneey
pUE BiSMOdaIyD

1zeig
,-/E 19 Bulog
1dAB3

0zlE 12 18Wed

y1bua] dn-mojjo4

|043U09D ‘uopuBAIR)U|

snjejs juswieal) 19oued

1seauq ‘syuedionued jo JoquinN

(pPapnjoul saipms
Jo Jaquinu) ‘(s)uBisap Apnis

suonoIsal ‘payoless
saseqejlep "ou ‘@dA} mainay

Anunos ‘Apmsg

SMBIABI PapPN|oUl JO SolsLsloeIRey) | 9|qeL

Lake B, et al. BMJ Open 2022;12:€062288. doi:10.1136/bmjopen-2022-062288



)
7
o
3]
3]
®©
c
[
o

o

SHoaM 2—8

syjuow g1-9

syjuow
2 0} Soem ¢

syjuow
21 0} SHeam 9

syjuow
2 0} Soem g

syow ¢-9

syuow
2l o1 syPem g

aJeo |ensn
(Burouep ‘Buiyolens
‘eboA ‘Buiurel} 9ouUe]SISal ‘9SI01aXd 9oUBINPUS/S|qIX3)4 ‘OIqOISE) SUOIIUBAILIUI V]

(}=u) suonuaAIalUl JBY10 ‘(].=U) SUOIIEPUSILLIODDI
9S10J9Xd ‘(].=U) SUOIIEPUBWILLIODAI UOIIUBAaId J8oueD [B1auab ‘(g=u) aied |ensn
uonuanaid ureb 1yblem pue ydFuoljuanialul Aelsip paseq-jeinoineysg

aleo [ensn

SUOISSOS 9S|0JoXd

pasifenplAIpuI J0/pue pasiaedns yum sswiwelboid painionis Jo Bujjesuno)
(uonuaselul A1BIBIP INOYNIM JO UHM) SUOIUBAISIUI d

aJeod [ensn
(g=u) swue as|o1oXa 9OUE]SISal PUE 2lqoIoE desedes
(1 L=u) 8s1049Xa JO SOPOW JaYI0

(9=Uu) Aluo as|oioxd doUEB)SISOY

(Lg=u) asIolaxa aoue)sISal pue OIqoJae PauIquIo)
(0g=u) Ajuo asioiexa dlqosay

1SI|-Hem ‘s|euajewl Usiim ‘aJed [ensn

(g=u) suonuanlul JBYIO

(G 1=u) suonuaniaiul poddns [e1oosoyoAsd pue asjosexe ‘}81q
(g=U) suonuaAIBlUl BSI0IeX8 pUE 181Q

(=u) Aluo suonuanidul 1810

(=u) uonuaniaiul Jayjo ‘(2=u) sye|ydwed Buizes Ayyesy/aied [ensn
(py=u) suonuanieul dnoib :sfeuy wie a|buls
(=u) suoe 181p (9=U) Vd PUE 19Ip :S10Y

(1=u) ea} [eqUBY

SNJHD “(g=U) IsI|-Hem ‘(g=u) sjeualew Buiyes Ayyeay pajuud ‘(L=u) aieod [ensn
(sso| yBiem uo snooy e Yyim spusuodwod |einoireyaq

Jo/pue AyAnoe [eoisAyd ‘J81p Jo uoljeuIquiod Aue) uoluaAalul Sso| BIap

JuBWIIBaI}-1SOd
999

JUBLIIEBBI} DAY
18€

JusWiesl}-1s0d
€0€9

1uswiesi]-1sod U0 Aoy
00c¢S

JusWiesl]-1S0d
8¢0¢

JusWiesl}-1S0d
799

(P 1=u) ewnean
-1s0d ‘(g=u) Juswyeal} aAIOY
8c0}

(L1=u) s104

(5=u) s1oY

(09=u) sLoH

(19=u) s1o4

(g=u) s[eu} JonossoIo
pesiwopuel ‘(£ |=u) s|.OY

(=) sjeuy wie-s|buig

(01=u) sLod

(L=u) |eu} JOA0SS0ID

‘(1=u) s10y-uou

‘(g=u) suonuaniayul [9|esed
pasiwopuel ‘(f=u) seipnis
UoIUBAJIBIUI HOYO9 ‘(8=U) S1 DY

‘[eL} P8]|0J}UOD PasiWopUEl ‘| DY Al

suoljoulsal ou ‘QL=N
sisAjeue
-BloW pUB MBIASI D11eWBISAS

SuOIolIsal OU ‘=N
MBINB) D11BWSISAS

Ajuo ysiibuz ‘p=N
sisAjeue
-B]oW pUB M3IAI D11eWBISAS

Ajuo ysiibu3 ‘6=N
sisAjeue
-BJoW PUE M3IASI DIJEWSISAS

SUOI}OMISal OU ‘| =N
sisAjeue
-BJoW PUE MBIABI Dl}eWa)sAS

Auo ysiibu3 ‘e=N
MBIABI DljewWBISAS

suoljolUIsal ou ‘=N
MBINBJ D1jBWR]SAS

119€ [e0ISAUd ‘vd

eulyo

o¢/8 19 Buem
el[elisny
g;SeNe8Y pue
uoswioy ]

izeig /e 19
Bleo[e S8Je0g

elessny
cel® 39 UBUIS

el[RISNY
/B 19 Wireys

ellesasny
B 18 sensey

vsn
42/2 18 uopAe|d

y1bus| dn-mojjo4

|043U092 ‘uonudAIB)U|

snjejs juswieal) 18oued

1seauq ‘syuedioied jo JaquinN

(papnjoul saipms
J0 Jaquinu) ‘(s)ubisap Apms

suonosal ‘payoiess
saseqejep "ou ‘@dA} mainay

Anunod ‘Apms

panuiRuo)

| alqeL

Lake B, et al. BMJ Open 2022;12:€062288. doi:10.1136/bmjopen-2022-062288



7]
(7]
[}
o
o
(1]
=

‘(1918216 10 %G| JO sdelan0 S1eDIPUI S||90 Pal MIBP PUB %G| >-%(0| j0 deusro

MOUS s[[99 MuIid (950> PUe %G Usamiaq dejano a1edlIpul ([0 MOJ|9A (94 G> delisA0 91edIpUl S||90 USaIB) SWes ay} aiam Jey) smalaal jo Jied yoes ul seipnis Arewnd jo uoipodoid sy} 83eolpul slequinu ‘g 8|qe} Jo uoioss jybiu saddn ayy u| “3seisiul

JO SBW0D}NO INO JO SIOW IO SUO PaHOdaI YDIUM SMBIASJ Jo Jied Yyoes Ul saipnis Arewid Jo Jaquinu [B}0} U} MOUS S|[80 YA “IS8J8}Ul JO SBUI0IN0 INo JO 8J0W 0 U0 papodal Jeyy MaIAa) usAIB e ul seipnis Atewd Jo Jequinu ayy a3edlpul s|j80 Aa19
I 6 S 99 yx4 8L 81 LE LE €l Ll 14 Sl A" cl LE LE Buem
i} pA) 8¢ 61 61 cl cl 14" 8l 14 9l 61 el cl cl uoswoyl

o

6 o s o €L 9 b9 LS IS 65 €9 I6 19 v9 8S 1S /S  Eneojed-seieos
0 0 69 I 5. 99 99 65 6S l9 <9 €6 €9 99 09 65 65 ybuis
0 0 ek ol & I€ £ 0 o€ € ot b9 pe e re 0e 0¢ PreyS
0 0 Ly o ger|  w 82 12 12 €2 L2 sg sz 82 2z 12 12 sensey
0 0 91 o sor e w2 12 €2 L2 sg sz 82 e 1z iz uopAeid
0 0 0 0 0 0 o [z bl 9L o2 8y 8l 12 Sl vl Pl ued
0 0 €5 Il 0 0 o offZ 9t o2 8y 8l 12 sl vl vl AleoNoN
0 0 0 9l 0 0 0o 0 of 6 2 0s 0z €z L 9l ol zedo]
0 0 9l L 0 0 o o 0 se [ 8k s 2 12 12 0z 0z o
0 0 zel 8Lk 0 0 A €9 o &v W 28 ss 6 8y 8y veye
0 o eer oy 0 0 o o P 0s 0 e1 [ sz 6l 8l 8l wesBu|
0 0 v'6 s 0 0 0 o 56 0 0 gL ov [0 vk 22 12 12 ueuIND
0 0 g0} o el 0 0o o 0 0 0 0 0 of 8 o St DISMOGRIYD
0 0 se 0 0 0 0o o0 0 0 0 7% 0 0 o2 bl Buiog
0 0 se b'e 0 0 o o 0 0 0

(4 0 8y 0 0 I PYeg

K2aNON zadon 997 Meyeq wesbu| ueuiny pismoqalyy  buiog 1Yeg

Buepy uoswoy] epnedjed-saieos  YbBuiS YieYS sansay  uopAeld

c
©
o

smalnal Jo siied AQ paJeys saipnis Jo uoipodold g djqeL

Lake B, et al. BMJ Open 2022;12:¢062288. doi:10.1136/bmjopen-2022-062288



only, triple negative breast cancer and Afro-Caribbean
women only.z1

Interventions
Participants received individual interventions (diet or
exercise alone) (n=11)20 222827813335 36, 5 mixture of diet
and exercise interventions (n=2)%*? or multicomponent
interventions comprising diet, exercise and behavioural
change support such as counselling (n=4).%' ** 0 3
Exercise interventions were varied. Five reviews did not
describe the nature of the exercise interventions they
included.* %% One review focused solely on Tai Chi,”'
and another described aerobic exercise interventions
only.® The remaining 10 reviews reported data from
primary studies that may have included aerobic exercise
alone, resistance training alone or aerobic and resistance
exercise in combination.?'™%* #7735 % 36 [hervention
duration ranged from 2 weeks to 24 months. Interven-
tions were either entirely supervised (n=5),%* 20 3% op
comprised a mixture of supervised and unsupervised
activities (11:6).20 2128 2730 34 Gix reviews did not report
whether or not interventions were supervised.?* #2933 30
Dietary interventions were varied. Six reviews included
dietary interventions.”! % % 3 Calorie deficit was the
most frequent dietary intervention,” *2° ¥ % followed
by low fat, high fruit and vegetables diet®' **° %% % and
calorie reduction.” **** Other dietary interventions used
were Weight Watchers,” ** Curves diet,” * low carbohy-
drate,25 very low calories <600,32 Green Tea,32 Modified
Atkins,‘%2 plant based,21 % individualised talilored,21 2
combination of Mediterranean and macrobiotic® and
the lean method.™

Comparator groups

The most common control group was usual care alone
(n=8).2022293033-36 Th e other nine reviews used usual care
and a mixture of other control groups, including wait-
list controls, low-intensity stretching and healthy eating,
one or more other interventions, health education, indi-
vidualised counselling, physical therapy, psychosocial
support, stretching, attention control, spiritual growth
guidance, printed healthy eating materials, citrus herbal
tea, general cancer prevention recommendations and
exercise recommendations.

Outcomes

Outcome measures measured  included  BMI
(n=11),2 2 28—36weight (n=11),20 21 28-26 28 30 32-34 1 g
composition (n:12),22_2932_3436HRQ0L (n=11) 202121262851
mental health (n=7)2 28 2 3131 physical functioning
(n=3)%® %" and biomarkers (n=3)*?*% (online supple-
mental file 6). The majority of reviews (n=15) assessed
multiple outcomes of interest, ranging from two
outcomes®® to six.”® Only two reviews looked at a single
outcome measure of interest.”” Overall, 13 reviews
(76%) reported a nominally statistically significant result
(either positive or negative) for at least one outcome
(online supplemental file 7).

Weight

Seven of 11 reviews (n=17137 participants) showed a
significant reduction in weight.21 24720 28 3234 The range
of weight loss reported was between 3% and 12.5% of
baseline weight; from a loss of 1.36kg (95% CI: -2.51
to —0.21)** to a loss of 3.8kg (95% CI: -5.6 to -1.9)."!
Of the other four reviews, two showed no difference in
weight between groups® * and two showed mixed signif-
icance, whereby some primary studies showed a signifi-
cant reduction in weight, and others did not.* # Only
one review evaluated maintenance of weight loss over
time, reporting that when stratified by weight loss success,
participants who lost >5% of their body weight during the
intervention period continued to lose weight for up to 18
months.**

Chlebowski and Reeves® performed a subgroup anal-
ysis (4 studies, 1266 participants), focusing on the asso-
ciation between intervention duration and weight loss.
A 6-month intervention comprising counselling, calorie
reduction and physical activity (delivered in-person or
by telephone) was associated with significant weight loss
of -1.7kg (95% CIL: -3.2 to —-0.3); a 12-month interven-
tion demonstrated weight loss significantly greater in the
group receiving individually tailored diet and aerobic
exercise (150min duration, -3.77kg+4.8kg) and a
24-month intervention showed significant weight loss with
an intervention comprising calorie reduction and unsu-
pervised exercise, delivered over the telephone (-5.5%
of body weight+6.4%). The most substantial weight loss
was achieved among participants receiving intensive
group-based sessions as part of a 24-month intervention
comprising three sessions of 60min activity, moderate-
intensity physical activity, a calorie-deficit diet and tele-
phone support (-6.0% of body weight).

Body mass index

Six of 11 reviews (n=17619 participants) showed a signifi-
cant reduction in BMI,22 29 52-35 ranging from a reduction
of 0.89 kg/m* *' (95% CI: -0.15 to —0.28) to a reduction
of 8.59 kg/m* (95% CI: -6.29 to —0.89).” Of the other
five reviews, four showed no difference in BMI between
intervention and comparator groups,” * *' ** and one
reported mixed significance.

Body composition

Eight of 12 reviews assessing body composition (n=18425
participants) showed a significant reduction in body fat or
waist circumference,* 2293275 iy percentage reduc-
tion in body fat ranging from -1.6%* (95% CI: -2.31 to
-0.88) to -2.6% (95% CI not reported).23 The other four
reviews that assessed body composition showed no differ-
ence between intervention and control groups.24 262756

Overall anthropometric outcomes (weight/BMI/body
composition)

Overall, 12 out of 17 reviews reported significant reduc-
tions in one or more of the anthropometric outcomes
of weight, BMI or body composition (body fat or waist
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circumference).? 720 2 293255 Qaven of those 12 reviews
showed significant reductions in two or more anthropo-
metric outcomes.? #2237 Effective interventions used
in these seven reviews focused on either aerobic exercise
alone or a combination of aerobic exercise and resistance
training (n:5),22 B 22935 o1 a combination of diet and
physical activity interventions with or without behavioural
change support (counselling) (n=2).%2%

The two reviews which reported statistically significant
reductions across all three anthropometric outcomes
(n=8331 participants),32 * included multicomponent
interventions comprising lifestyle advice, physical activity
and dietary modification. Shaikh e af”® was a systematic
review and meta-analysis of 17 RCTs and 3 randomised
crossover trials which included a total of 2028 women
post-treatment. Interventions lasted between 2 weeks
to 24 months, and typically involved diet, exercise and
psychosocial support. This review showed significant
reductions in body weight (standardised mean differ-
ence (SMD) -2.25kg; 95% CI: -3.19 to -1.3); significant
reduction in BMI (SMD: -1.08kg/m2; 95% CI: -1.61 to
-0.56) and a significant reduction in waist circumference
(SMD: -1.73 cm; 95% CI: -3.17 to —0.29). Shaikh et al also
compared 15 studies with multicomponent interventions
against either diet only (n=3), or diet and exercise (n=3)
and found that multimodal weightloss interventions (diet,
exercise and psychosocial support) resulted in greater
reductions in body weight, BMI and waist circumference
compared with dietary change alone: body weight: (SMD
-2.88kg; 95% CI: -3.98 to —1.77), BMI: (SMD -1.44 kg/
m?; 95% CI: -2.16 to —0.72), waist circumference: (SMD:
-1.66 cm; 95% CI: -3.49 to —0.16).

Soares Falcetta et al* reported a meta-analysis of 60
RCTs comprising a total of 6303 women post-treatment.
Intervention duration ranged from 4 weeks to 24 months
and involved physical activity interventions with or
without diet, counselling and structured programmes.
This review showed significant weight loss (-1.36kg;
95% CI: -2.51 to —0.21), significant reduction in BMI
(-0.89 kg/m* 95% CI: -1.50 to -0.28) and significant
reduction in percentage body fat (-1.6%; 95% CI: -2.31
to —0.88).

Health-related quality of life

Eight out of 11 reviews assessing HRQoL (n=25 351 partic-
ipants) showed a significant improvement.gl 24 2850 5254
Of these eight reviews, interventions included aerobic
exercise or combined aerobic/resistance exercise
(n=4),”*7°% or a combination of diet and physical activity
with or without counselling (n=4).*' * * % Of the
other three reviews, two showed no difference between
groups™ *! and one showed mixed significance.” One
review showed a possible link between HRQoL and
weight loss with studies in which participants experienced
a significant improvement in HRQoL also demonstrating
>5% weight loss.”*

Mental health

Four of seven reviews (n=15209 participants) showed
a significant improvement in mental health,® * % 3
with a particular effect on levels of anxiety and depres-
sion (range of SMD 0.28-0.77). Effective interventions
included aerobic exercise or combined aerobic and resis-
tance training (n=3)* " ** and combined diet/physical
activity with or without counselling support (n=1).** One
review showed mixed significance, with improvements in
the HRQoL mental health component but no difference
in anxiety and depression levels.”” Another review showed
a decline in mental health following an intervention that
combined diet and physical activity, with significantly
higher depression levels reported in the intervention
group.”’ Singh et af® carried out subgroup analysis by
exercise type and supervision and showed significant
reductions in anxiety and depression for combined
exercise (p<0.01) and for aerobic exercise (p<0.01), but
with no significant effect for resistance exercise (anxiety
p=0.68, depression p=0.79). In terms of exercise super-
vision, there were significant improvements in quality
of life and anxiety/depression for both supervised and
unsupervised interventions (p<0.01).

Physical functioning

Two of three reviews that assessed some metric of phys-
ical functioning (n=6478 participants) showed significant
improvements in physical functioning and well-being
(range of SMD 0.33—0.84).28 % One review showed no
improvement in physical well-being.”’

Biomarkers

Three reviews used biomarkers as an outcome; all showed
no overall significant difference between intervention and
control groups.”” ** * Two reviews showed mixed signifi-
cance: Guinan et al”® reported a reduction in insulin-like
growth factor (IGF)-1, IGF-2 and no change in IGF-3,
C reactive protein, interleukin-6, TNFa, adiponectin,
glucose and insulin and insulin resistance. Reeves et al”
reported a reduction in insulin and insulin resistance, no
change in glucose, lipids or IGF-1. One review showed
no difference in biomarkers between intervention and
control groups.®

DISCUSSION

This review has shown that lifestyle interventions can
significantly improve anthropometric outcomes (weight,
BMI and body composition) and improve both quality
of life and mental health of BCS. Our analysis suggests
that multimodal component interventions comprising
lifestyle advice or counselling, physical activity and diet
are likely to have the most significant impact in reducing
weight, BMI and body fat/waist circumference. Two
reviews with nearly 9000 participants showed a significant
reduction in all three anthropometric measures.”? > The
other two reviews which included multimodal interven-
tions both showed a significant reduction in weight.*' **
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This suggests that achieving weight loss or change in body
composition or BMI may require all three facets of diet,
physical activity and lifestyle support to be most effective.
While only one review assessed the impact of intervention
duration, this review suggested that longer interventions
were most effective in achieving significant weight loss,
with the most substantial losses achieved by a 24-month
multimodal intervention with 60 min sessions of PA three
times per week, calorie deficit and telephone support.”!
Weight loss maintenance over time was assessed in a
single review, in which a multicomponent intervention
was used. This review demonstrated that participants who
were able to lose >5% of their body weight during the
intervention period continued to lose weight for up to 18
months.* This suggests that losing a substantial propor-
tion of body weight may provide encouragement to main-
tain and lose more.

The type of physical activity with the most impact
was group interventions of aerobic exercise alone or
combined exercise aerobic and resistance exercise,
which was shown to improve anthropometric measures,
HRQoL and mental health. One review which performed
subgroup analysis on the basis of exercise intervention
type found that both aerobic and combined exercise
improved anxiety and depression, but resistance exercise
alone had no impact on mental health.” Evidence suggests
that physical activity can promote multiple psychological
benefits in BCS, including improved quality of life.” Our
analysis suggests that HRQoL can be improved by either
physical activity alone, or through multicomponent inter-
ventions that include dietary advice and/or behavioural
change support such as counselling. Mental health is a
crucial aspect of any cancer survivors’ journey and is key
to managing the sequelae of the effects of treatment.”
For BCS, this is particularly important in helping survi-
vors to accept changes in body image, impacts on fertility
and thus the subsequent ability to return to normal life.*!
Mixed results were shown regarding the effects of lifestyle
interventions on key biomarkers. Although increased
physical activity levels have been associated with improved
insulin sensitivity and increased IGF-1,* the heteroge-
neity of our data and the fact that only three reviews had
biomarkers as an outcome of interest may explain the
lack of significant findings.

This review of reviews is, to the best of our knowledge,
the first to be conducted in relation to the effectiveness
of weight loss interventions for BCS. Our review allowed
us to look at the large evidence base on all types of multi-
modal weight loss interventions for BCS during or after
treatment. A limitation of our approach in conducting
a review of reviews is the relatively high level of abstrac-
tion at which evidence is assessed, as the unit of analysis is
the review rather than the primary study level. This may
lose some of the nuanced evaluation of the context in
which interventions are implemented, which poses chal-
lenges for making specific recommendations about which
components of diet, physical activity and lifestyle inter-
ventions may be most effective in terms of their optimum

balance, intensity, duration and mode of delivery (ie,
group-based or individualised). However, reviews of
reviews are beneficial in allowing the assessment of a
large volume of evidence across diverse interventions
and outcomes.*” This broader view of the evidence base
rather than a focus on primary studies alone may increase
the potential value of the findings for commissioners
and healthcare practitioners. Our review showed some
degree of overlap in the primary studies included in the
17 systematic reviews assessed. However, the evidence
we included was of high quality and we believe that our
review of reviews was performed with a high degree of
methodological rigour and adherence to best practice
guidelines.

This review of reviews has demonstrated that multimodal
component lifestyle intervention is key to improving
anthropometric outcomes in BCS. This mirrors findings
from studies conducted in the general population.** Fifty
per cent of BCS will either be overweight or obese, and
elevated BMI has been shown to be associated with poorer
long-term outcomes, less effective treatment response,
reduced treatment options and longer return to normal
life.”* Although patients with an elevated BMI are more
likely to have a breast cancer recurrence or secondary
cancer,” it is still unclear whether losing weight will miti-
gate the risk for these patients. Our analysis has shown
that with concomitant weight loss through weight loss
interventions there can be benefits of improved HRQoL,
mental health and physical functioning. This review of
reviews suggests that lifestyle interventions comprising
a mixture of dietary advice, physical activity recommen-
dations and behavioural change support such as coun-
selling should be part of the gold standard pathway for
every breast cancer survivor, both during and after active
treatment.

This study has suggested that the key to enabling BCS
to lose weight could be through multicomponent inter-
ventions comprising dietary advice, physical activity and
behavioural change support. Further research is required
to determine the most effective combination/balance
of these components, along with the optimum dura-
tion and intensity. Furthermore, studies with long-term
follow-up are essential to assess whether positive impacts
from intervention can be maintained in the long term,
and crucially, whether or not this translates to a reduc-
tion in the likelihood of breast cancer recurrence. There
was a paucity of evidence concerning the potential role of
bariatric surgery as an effective weight loss intervention
for BCS. It is likely that bariatric surgery is key to weight
loss for certain groups of patients, and future research
into surgical rather than simply lifestyle interventions is
needed.

CONCLUSION

Further research is needed to define the optimum
combination, intensity and duration of a multimodal
component intervention for BCS. This would facilitate
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the long-term goal of being able to provide every breast
cancer survivor with an individualised treatment plan of
lifestyle intervention as part of standard therapy. Part of
this research would involve mapping out an algorithm
to enable breast cancer clinicians to decide which life-
style interventions are most suitable for each individual
patient as part of a holistic needs assessment.
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