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Table S1. External factors.

Period of included studies

. . Theme/subjects of .
Author, year, country Aim Number of included studies the different stud- Quality as- . Results Conclusions Further research Limitations CASP
Methodology . sessment Risks and causes scores
. ies
Number of persons included
in the studies
The combined analysis suggested
a significantly positive associa-
tion between circadian disrup-
tion and BrCA risk (RR=1.14;
He et al., 2015 95% CI 1.08-1.21). Separate anal- L
howed that the RR for Stgnificant hetero-
. 2001-2013 Circadian disrup- ysess geneity from in-
Systematic review and Meta-analy-

BrCA was 1.19 (95% CI 1.08-1.32)

tion on breast can- consistent defini-

sis R . for shift work, 1.120 (95% CI .

Lo 28 studies cer risk. . . . . tions of expose

To quantitatively evaluate NOS Score 1.119-1.121) for exposure to light Provides evidence to Future rigorous cross studies

USA 9 Denmark 3 Island 1 Norway the combined and independ- . . Or¢ ot night, 1.56 (95% CI 1.10-2.21) support a positive as- prospective stud- across studies.

R . 10 Cohort: 15 studies on shift range from . . L
2 Finland 2 Sweden 2 Israel 1  ent effects of exposure to dif- for employment as a flight at- sociation between cir- ies are needed to _,. .
. . . . Total: 1616809. Range: 4036-  work, 7 on short 5-9. . . . . Bias observational ~ 7/7
Germany 1 Australia 1 Japan 1 Sin- ferent sources of circadian . tendant, and 0.96 (95% CI10.86-  cadian disruption  confirm these re- .
. . . 1148661 sleep duration, 3 on . . . studies.
gapore 1 Canada 1 China 1 disruption on breast cancer . 1.06) for short sleep duration. A and breast cancer lationships.
R flight attendants, MOOSE. . X

France 1 risk. . dose-response analysis showed risk. . .

Finland, Iceland, Norway and Swe 18 Case- control and 6 on light at that each 10-year increment of Pooled risk esti-
’ ’ y Total:57108/54320 night were included . y . . mated should be

den1 shift work was associated with

Range: 27/140-34053/18375  in the analysis. interpreted with

16% higher risk of BrCA (95% CI .
caution.

1.06-1.27) based on selected case-
control studies. No significant

dose-response effects of exposure
to light at night and sleep defi-

ciency were found on BrCA risk.
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Future
investigations
Kamdar et al., 2013
! 1996-2011 involving 1
996-20 The pooled RR and 95% Cls of . TAVOVING agey
. . s . Meta-analysis diverse
Systematic review and Meta- . breast cancer for individuals with . .
R 15 studies . . demonstrates there is occupational, and
analyss To evaluate for a general ever night shift work exposure weak evidence to eographic
ssociation betuween night 5 Cohort: Night-shift was L21 (9% CL LO0LAZ, P= ot the opulations n , Substantial
USA5 assoclatlo W & onort: & ' 0.056, I> = 76%), for short-term uppo popuratio between-study
Norway 3 shift work and breast cancer. Total: N lity night shift workers was 1.13 (95% association between  this area are heterogeneit
way but also to evaluate whether 4569/1422189 3 studies with flight O quatity nig wo was ’ night-shift work and necessary, given eLerog v
China 2 assessment CI, 0.97-1.32, p=0.11, 2=79%), . K 6/7
long- versus short-term  Range: 28/6895-2441/1148661 attendants, 6 . . risk of breast cancer.  the important .
Denmark 1 . . and for long-term night shift . R Methodological
exposure to night shift work Nurses, and 11 o Did not supporta publichealthand . " .
Iceland 1 . . R workers was 1.04 (95% CI, 0.92- L limitations of the
is associated with greater 10 Case-control: Others. o . dose-response policy issues . .
Germany 1 : 1.18, p=0.51, I> = 55%), with . . . . . existing studies.
Sweden 2 breast cancer risk. Total: 10635/15716 substantial between-stud relationship of night surrounding this
Range: 16/132-6281/6024 . "% shift work and breast issue and the
heterogeneity observed in all . . .
analvses cancer risk. increasing
Enrollment period: 1961-2007 yses. number of
around-the-clock
workers.
A pooled adjusted RR the
association between ‘ever .
Downs  exposed to night shiftwork” and Lack of consistent
Wang, F. et al., 2013 o P & wore @ definition of “night
2001-2012 and Black. breast cancer was1.19 [95% CI shift”
. . 1.05-1.35]. Further meta-analyses . '
Systematic review and Meta- R . -, Exploration based
. . The on dose-response relationship A positive dose- . .
analysis . 10 studies . . - . . on various Cofounding
To conduct a systematic Night shift. studies in showed that every 5-year ~ response relationship i
. . . .. ; e 1 ethnicities, and factors.
review to sum up evidence of this review increase of exposure to nightshift is likely to present for .
USA 4 . 3 Cohort: Total: 4510. Range: . > . research into the
the associations between 5 studies from  range from work would correspondingly  breast cancer with . .
Norway 2 . . 717-2441 . R . . . mechanisms of The meta-analysis 7/7
different aspects of night nursing occupation,  15-19  enhance the risk of breast cancer increasing years of X . .
Denmark 2 - -~ . how night shift  has not adjusted
. shift work and female breast 1 military employee, median 18  of the female by 3% (pooled employment and .
China 1 7 Case-control: Total: 2593 . . . . work affects the for other risk
cancer. and 4 mixed. Maximum  RR=1.03, 95% CI1.01-1.05; P cumulative shifts K
Germany 1 Range: 132-767 . . . . risk of breast factors.
score in heterogeneity <0.001). Our meta- involved in the work. cancer
hi lysis al h '
Missing N control this study ana YSI? aso su'ggestefi that an Low case load of
was 24. increase in 500-night shifts would each included
result in a 13% RR=1.13, 95% i
CI1.07-1.21; P heterogeneity=0.06 '
increase in breast cancer risk.
Jia et al., 2013 19962012 NOS with Additional well- Limited ngmber of
some conducted and studies.
Systematic review with Meta- . Night shift. modificati . .
. 13 studies In the combined analysis of all large-scale
analysis on to studies, night work was epidemiological Most of the
To conduct a systematic 4 studies of Female match the ) FTIEht Y . o The analysis indicates P 1008 included studies
. . 4 Cohort: associated with an increased risk . . studies are
Denmark 3 review assessing the nurses, needs of that night work is were case—control
.. . Total: 4604/167149 . R for breast cancer (RR = 1.20, 95% N . needed. .
USA 4 association between night 1 military employee, this study. . associated with . studies whose 7/7
. Range: 94/7436-2441/78562 ) CI =1.08-1.33). The higher- . ) Recording more )
Norway 2 work and the risk of breast 1 Female radio and . . . increased risk of . designs have
quality studies showed a similar precisely and A
France 1 cancer. telegraph operators,  The 4 . breast cancer. . limitations in
. 9 Case-control: . . finding with a pooled RR of 1.40 systematically all
China 1 and 7 Others. studies in methodology due
Total: R . (95% CI=1.13-1.73). the most . .
Sweden 1 this review . to selection bias.
11658/13633 important
Germany 1 range from . .
information about .
Recall bias.

Range: 50/259-7035/7035 37
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Ijaz et al., 2013

Systematic review with Meta-
analysis

USA 4
Denmark 3
Norway 3
Sweden 2
China 2
France 1
Germany 1

To synthesize the evidence
on the potential relationship
between nightshift work and

breast cancer.

Qin et al., 2014

Systematic review and Meta-analy-
sis

To gain a greater understand-

A2
. US ing of the effect of both short
Singapore 1 .
. and long sleep duration on
Australia 1 .
breast cancer risk.
Japan1
Finland 1
Lu et al., 2017

Systematic review and Meta-analy-
sis

Amefrlca > To explore the relationship
China 1 .
. between sleep duration and
Singapore 1 .
breast cancer risk.
Japan1
Australia 1
Finland 1

1996-2012
16 studies

5 Cohort:
Total: 4240/1409911
Range:
98/2441-78562/1148661

11 Case-control:
Total: 12907/19001
Range: 50/259-6281/6024

2005-2013
6 Studies

4 Cohort:
Total: 147663
Range: 12222-77418

2 Case-control:
Total: 12174
Range: 2827-9347

Missing N cases

2005-2016
10 studies

6 Cohort:
Total: 368208
Range: 12222-110 011

4 Case-control:
Total: 47657
Range: 1454-34028

(No reported cases, just num-

ber of participants)

GRADE We found an average 5%
approach incremental relative risk increase
for grading with 5 years of night shift work.
5 studies from  the quality However, cohort studies showed
Nursing 1 Rad/Tele- of the total a very small, non-significant risk
graph, 1 Military, 1 evidence. of 1% as opposed to 9% average
textile industry, and in case control studies. Different

Night shift.

8 Others. Result;  exposure models or sensitivity
Very low analyses did not change these re-
quality. sults.
Sort sleep was not associated
NOS with breast cancer risk (OR =

Our findings indicate

insufficient evidence
for a link between

night-shift work and

breast cancer.

The association

shift work
schedules. Reliability of the
information on
exposure.
Did not consider
any latency period.
GiEatie Under-ad]ust.mer.\t
. for confounding is
prospective .
possible.
exposure

measurement is
needed in future

Did not have a real
cumulative index

in which both du-
ration and inten-
sity of exposure
were measured.

studies.

The sleep duration
classification crite-
ria were not con-

between sleep du- sistent among the

Studies 1.01; 95% CI=0.90-1.14; p = 0.853; Our study suggested ration and breast included studies.

95% P1=0.80-1.27) using a ran-
dom-effects model. Long sleep
duration was not associated with
The scale breast cancer risk (OR = 0.95; 95%
range from CI = 0.86-1.04; p = 0.251; 95% PI =

0-9.  0.83-1.08) using a random-effects
model.

ranged
Sleep duration and from 7-8.
breast cancer risk.

A J-shaped nonlinear trend was
found between sleep duration
and breast cancer incidence
(Pnon-linear = 0.012); compared
with the reference hours (6 h or 7
h), with increasing sleep hours,
the risk of breast cancer increased
(Ptrend = 0.028). Moreover, a
nonlinear relationship was found
between sleep duration and es-
trogen receptor-positive breast

Sleep and breast NOS.

cancer risk. MOOSE.

cancer (Pnon-linear = 0.013); the
risk of estrogen receptor-positive
breast cancer increased with

that there is no asso-
ciation between ei-
ther short or long
sleep duration and
breast cancer risk.

Compared to women
with the reference
number of sleep
hours, women with a
longer sleep duration
might have a signifi-
cantly increased risk
of breast cancer, es-
pecially estrogen re-

ceptor-positive breast

cancer.

sleep duration
warrant more re- mined by the qual-

No suggestions

cancer risk and

more reasonable Few studies.
criteria for the
classification of = The quality of the

study was deter-
search. ity of the individ-
ual studies in-
cluded.
Misclassification
bias.

The assessment of
sleep duration in
most studies was
based on different

for further re- .
time scales.
search.
Other aspects of
sleep such as snor-
ing, sleep quality,

and sleep disorder
diseases that might

717

717

717
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Yang et al., 2014

Systematic review and Meta-analy-
sis

USA S8
Italy 2
Japan1
Singapore 1
UK1
Israel 1
Finland 1
Australia 1

Liu et al., 2016

Systematic review and Meta-analy-
sis

Finland, Iceland, Norway and Swe-
den1
Finland 1
Denmark 1
Iceland 1
Norway 1
USA3
Sweden 1
UK1
Chen et al., 2010

Meta-analysis

USA 11

Enrollment period: 1975-2012 increasing sleep hours compared
to the reference hours (Ptrend =
0.024). However, no nonlinear re-
lationship was found between
sleep duration and estrogen re-
ceptor-negative breast cancer; the
risk of estrogen receptor-negative
breast cancer was 1.035 for every
additional sleep hour.

High artificial LAN exposure is
associated with an increased risk
for breast cancer (RR=1.17, 95%
CI: 1.11-1.23), but not ambient
LAN exposure (RR=0.91, 95% CI:

2001-2013 0.78-1.07). The summary RR for
16 studies breast cancer is 1.00 (95% CI:
To conduct a dose-response U 0.995-1.01) for an increment of 1h
analysis of published obser- of sleep per night. No significant
. . . 4 Cohort: . . .
vational data to investigate Total: 5438/147663 Light exposureat ~ NOS. dose-response relationship be- Our study adds to the
the associations among Light o night and melato-  Range tween sleep duration and breast evidence on the LAN
. . Range: 143/12222-4233/77418 . .
At Night, sleep duration, nin. from 2-9. cancer was found either for the breast cancer theory.
melatonin levels, and the risk linearity test (Puena=0.725) or for
for breast cancer 12 Case-control: the nonlinearity (Puena=0.091) test
. Total: 43074/27493 An increase in yf l;e: /r;w cre: ti;
Range: 127/291-34053/14458 T ncrease i o/ 75 NE/g crea
nine in urinary 6-sulphatoxymel-
atonin is associated with a 14%
reduced risk for breast cancer
(RR=0.86, 95% CI: 0.78-0.95), with
a linear dose-response trend
(Ptrena=0.003).
1995-201
995-2015 The combined SIR (95% CI) for
BC in FFA 1.4 % CI -analysi
To conduct an updated meta- 10 Cohort studies: Cin ‘S was . O,(?S P C Our meta-analysis
B N Total: 1.30-1.50), with no significant het- suggests that FFAs
) Female flight at- ity (P =0.744; 1’=0.0% h higher risk of
of breast cancer (BC) among 821/31697 emaie flight a NOS. eroge.nell Y ( . b 0 0.0%) or_have a higher I‘IS. ©
. tendants. publication bias (Begg's test: z= BC compared with
female flight attendants Range: 9/287-344/8507 .
(FFA) 0.72, P =0.474; Egger's test: t = the general popula-
Enrollment period: 1947-2008 2z P=isD) am?ng QBT et
cluded studies.
To consider if the association 2000-2009 Exposure to ex- No significant association be-  Given the possibility
tremely low-fre-  MOOSE, tween ELF-EMF exposure and  of selection bias, ex-

between exposure to ex-
tremely low-frequency elec-
tromagnetic fields (ELF-EMF)

quency electromag- but not re- female breast cancer risk in total posure misclassifica-
ported. analysis (OR = 0.988, 95% tion, and the exist-
CI =0.898-1.088) and in all the ence of confounding

15 Case-control studies:
Total:
24338/60628

netic fields expose.

influence breast
cancer were not
considered in the
included studies.

Sleep duration and

LAN exposure was

Given the emerg- based on subjective
ing hypothesis  self-reported data
that circadian ~ among almost all
rhythm may play of the individual

arole in the etiol- studies; therefore,
ogy of breast can- misclassification

cer, as well as bias cannot be

other cancers, the ruled out.
difficulty of how
best to measure  The inability to

sleep and LAN in fully adjust for var-
epidemiological ious confounders,
studies urgently the observed asso-
needs to be ciations may be
solved. confounded by un-
adjusted risk fac-
tors.

Recall and selec-

tion bias.
More vigorous ton bias
studies with Confounders.
larger sample
sizes based on Wi efimdy ok

other populations,
including the Chi-
nese, are needed.

tion varied and
limited number of
qualified studies.
Publication bias.

New state-of-the- The analyses were
art epidemiologi-  restricted by
cal studies that  choices and deci-
incorporate com- sions made by the
parable measures original authors.

7/7

717

5/7
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Norway 2 and female breast cancer ~ Range: 99/396-20400/116227 4 studies on Job ex- subgroup analyses by exposure variables in the indi- for both exposure
Sweden 1 could be confirmed pose, 6 Magne-tic modes, menopausal status, and  vidual studies, itis and outcomes are The controls were
Canada 1 Enrollment period: 1976-2001 field measurements, estrogen receptor status. premature to con- required in order not uniformly de-
and 5 Use of electric clude that the obser- to facilitate future fined.
bedding devices. vations reflect a real, meta-analyses.
rather than artifac-
tual, association.
Zhao et al., 2014
. ELF-EMFs might in-
. . To comprehensively analyze . . . ;
Systematic review and Meta-analy- . . Sixteen research studies out-  creasing the risk of
. the relationship between hu- 1991-2007 o
sis N — Exposure to ex- comes was ORoL =1.10, 95% CI = human breast cancer.
P y . tremely low fre- (1.01, 1.20), the ORwt of the non- The women's expo- X
USA 12 low frequency electromag- 16 Case-control studies: lect . o to ELF-EMF No suggestions No limitati .
netic fields (ELF-EMFs)and ~ Total: 44190/131408 ~ 1"CNCY S€CHOMAB™ o) gp  MENOPAUSE SIAWUS group was - Sure o BLEEMES o further re- 0 oSl g7
Sweden 2 . netic fields (ELE- 1.25,95% CI = (1.05, 1.49), the  could be the risk fac- the manuscript.
breast cancer, and to discuss Range: 63/264-27882/110949 search.
Norway 1 . EMFs). ORuwH of the menopause status  tor of breast cancer
ELF-EMFs as a potential
Canada 1 . group was ORwvn =1.04, 95% CI= when they are non-
cause of human breast can- Enrollment period: 1960-2002
(0.93,1.18). menopausal.
cer.
Zhang et al., 2015
. . 1994-2013 The results showed that th.e risk
Systematic review and Meta-analy- of breast cancer was associated
. . _ o CI: .
sis 25 studies with group II (OR =1.23, 95% CI More studies in One of the.m .
1.08-1.40) and group III (OR = Our meta-analvsis developing coun- cluded studies is
USA 14 , 1.25, 95% CI: 1.09-1.43) PCBs, but 4 eloping an unpublished
To evaluate the evidence 9 Cohort: . based on the selected tries as well as .
Canada 2 . . not with group I (OR =1.10, 95% . . thesis.
. from observational studies Total: 1919/2409 studies found group studies to explore
China 2 . . PCB exposure and CI: 0.97-1.24) PCBs or total PCB . .
on polychlorinated biphenyl Range from 105/112-409/477 i NOS. IIand group III PCB  the relationships 717
Denmark 2 breast cancer risk. exposure (OR =1.09, 95% CI: X R Confounders.
. (PCB) exposure and breast . exposure might con- between mixtures
Mexico 2 . 0.97-1.22). Group I (potentially k ) .
Norway 1 cancer risk. 16 Case-control: estrogenic), group Il (potentiall tribute to the risk of of organochlorine Different PCB ex-
Jaj anyl Total: 4169/4372 anti-eftro elnéigc anl:c)l imlfnunotoxi}; breast cancer. compounds and osure measure-
P Range from 60/60-748/659 G § breast cancer risk. T
Belgium 1 dioxin-like), and group III (phe- ment.
Enrollment period: 1973-2011 . nobarbltal., CYI.)lA and C.Y F2p
inducers, biologically persistent).
Park et al., 2014 The summary odds ratio (OR) for
the identified studies was 1.03
] ] . : o ; 7 L
Systematic Levieny and Meta-analy- 1993-2008 (95% confidence interval 0.95 B sehends Huitersiieh in-
S8 1.12) and the overall heterogene- not support the view corporating more
ity in the OR b d (2=
35 Case-control studies: ity in the OR was observed ( that DDE increases  detailed infor- Confounders.
USA 17 40.9; p = 0.006). Subgroup meta- . .
. Total: MOOSE, L o the risk of breast can- mation on DDT
Canada 3 To update a meta-analysis DDE exposure and analyses indicated no significant R . .
. 8160/9401 but not re- . cer in humans. No  exposureand Missing combined  6/7
Belgium 1 from 2004. breast cancer. association between exposure to . . A 3
Range: 21/21-748//659 ported. . evidence that thereis other potential ~ exposures with
Italy 1 DDE and breast cancer risk by o . .
Denmark 3 the tvpe of desien. study vears, 0 association be-  risk factors for  other chemicals.
. Enrollment period: 1959-2005 L e YYearS  tweenDDEand  breast cancer are
Mexico 2 biological specimen, and geo-
. . g breast cancer. needed.
Brazil 1 graphical region of the study, ex-
Spain 1 cept from population-based case-

Japan 2

control studies with estimated




Cancers 2024, 16, 1583 6 of 47
Sweden 1 DDE levels in serum published in
Columbia 1 1990s.
Vietnam 1
Europe 1
Lin et al., 2013 A meta-analysis showed that the
1995-2009 pooled OR for striking life events
Systematic review and Meta-analy- and breast cancer was 1.51 (95% Th t meta-
sis 7 studies CI1.15-1.97, P=0.003), indicat- _  orront Med
. X . .. analysis showed sig- . T
ing that women with striking life nificant evidence for Further studies Limitations of pop-
America 2 To assess the relationship be- 3 Cohort: events were at 1.5-fold greater a positive association TC necessary to  ulations of older
England 1 tween striking life events and Total: 96604 Striking life events Downs  risk of developing breast cancer. bStween striking life elucidate the rela- people in some co- 717
Australia 1 primary breast cancer inci- Range: 1462/84334 8 " and Black. The pooled OR for severe strik- . 8 tionship between hort studies.
; L events and primary
Poland 1 dence in women. ing life events and breast cancer breast cancer inci- stress and breast
Sweden 1 4 Case-control: was 2.07 (95% CI 1.06 - 4.03), in- dence in women. cancer. Selection bias.
Finland 1 Total 1263/2003 dicating that women with severe '
Range: 41/78-858/1085 striking life events were at 2-fold
greater risk of developing breast
cancer.
Santos et al., 2009
1986-2003
Systematic revm\s/\i/sand Meta-analy- 6 ctudies Further studies
Relative risks were: widowhood Stressful lif o should consider Inclusion of lager
To verify the association be- 1.04 (95% CI: 0.75-1.44; p = 0.800); ressiul e SVENIS e evaluation of studies might have
Sweden 1 . 2 Cohort: . as a whole are not as- . X
. tween stressful life events Stress and breast  Downs  divorce 1.03 (95%: 0.72-1.48; p = . . factors associated allowed analyzing
Finland 1 . . Total 12270 . B . sociated with risk of . 717
and primary breast cancer in- cancer risk. and Black. 0.850); and intensity/frequency of . with breast cancer the studies for sen-
Denmark 1 . . Range: 1462-10808 breast cancerin . s .
cidence in women. stress 1.73 (95% CI: 0.98-3.05; p = in women, also in sitivity and possi-
England 1 women. . . .
0.059). different ethnic ble biases.
Norway 1 6 Case-control: opulations
Australia 2 Total 6677/ 47665 L2 '
USA1 Range: 41/78-4491/44910
Qualitative analysis
of articles has re-
1966-2013 We identified 26 positive articles vealed a possible as- The role of experi-
Chiriac et al., 2018 - linking personal traits, stressful ~ sociation between mer.1ta1 biology
52 included events and breast cancer, 18 neg- stress and cancer, es- studies as a com- .
. . . . . . A single database.
Svstematic review ative articles that did not confirm pecially regarding plementary
Y . . . 11 Cohort: their hypothesis and 8 articles ~ stressful life events. method should .
To investigate the link be- . . Two not accessible
. Total: that could not be classified. Fac- In the absence ofa  possibly be con- .
USA and Europe 49 tween stress and cancer is Stress and breast ~ Downs . . . . ; in full text.
. . 17166-514958 . ing heterogeneity, all possible ~ meta-analysis and sidered in order to 6/7
Asial what compelled this system- cancer risk. and Black. . © L
. . . Range: 39/991-11822/315544 misguiding factors such as: study taking into account measure the rela-
Australia 2 atic review. Have not con-

41 Case-control:
Total: 1262/217400
Range:
9/4491-28/141798

design, information gathering,  the methodological
stress type, moment of exposure, heterogeneity of the
individual susceptibility and per- studies, the results
are difficult to inter-
pret, and the role of
chance is difficult to
exclude.

tionship between

ducted a meta-
stressful life

analysis.
events and breast y

sonality, were discussed inde-
pendently.

cancer develop-
ment.




Cancers 2024, 16, 1583

7 of 47

Bahri, N. et al., 2019

Systematic review and Meta-analy-
sis 2000-2016
Investigate the relationship

History of stressful
life events could be
associated witha Conducting more
moderate increase in extensive studies
the risk of breast can- considering the
cer. We advise that  perceived stress

Out of 168 potentially relevant
publications, 11 documents met
the inclusion criteria. The results

showed that history No limitations in

USA 2 between stressful life events 11 Cohort studies: Stressful life events. ~ NOS. - . . receiving psychologi- and assessing the ) 717
. of stressful life events slightly in- . . the manuscript.
Finland 2 and breast cancer. Total: 498737 . cal and counseling rate of using cop-
. creases the risk of breast cancer . . A
Australia 1 Range: 222-345882 . . services after occur- ing skills is sug-
[pooled Risk Ratio: 1.11 (95% CI . . .
UK 2 1.03 to 1.19)] rence of stressful life  gested in this
Denmark 2 ’ e events of women field.
Sweden 2 should be taken seri-
ously.
Table S2. Fertility and Drugs.
Period of included studies Theme/sub-
j f the dif-
Author, year, country . Number of included studies Jects of the (,h Quality as- Results . . CASP
Aim ferent studies . Conclusions Further research Limitations
Methodology sessment Risks and causes scores
Number of persons included
in the studies
11 of the studies
To detect th B
o detect the preva' HPV, especially high- were not included
Zhou et al., 2015 lence of human papil- . . . . .
. X 1999-2012 An increased risk of breast cancer was risk HPV types, may in the meta-analysis
lomavirus (HPV) in . L. . . . .
Meta-analvsis breast cancer tissue in The role of hu- observed in association with exposure be associated with an due to limitation of
Y . 16 Case-control studies: ~ man papilloma- .. to HPV (odds ratio [OR] =3.24,95% CI  increased risk of No suggestions statistical software.
patients from north- L . No quality . . . 6/7
. R Total cases: 2569 virus-infection =1.59-6.57), which was influenced by breast cancer, and this  for further re-
Asia9 eastern China and de- . assessment. . . s .
q : . in breast can- geographic region, HPV DNA source, association varies dra- search. The PRC based
South America 4 fine the associationbe- . . . . X . .
. Missing data on each included cer. PCR primer used, and publication pe- matically among geo- study showed that
Europe and Oceania 3 tween HPV and breast . . . .
. study riod. graphic regions. HVP prevalence in
cancer using a meta-
; breast cancer was
analysis.
zero.
Park 1., 2 1967-2007 L . .
ark et al., 2008 967-200 Heavier birth weights were associated
. . . . . with increased breast cancer risk, with
Systematic review and Meta-analy- Birth weight and BC-risk: .. . . 1 .
. . studies involving five categories of ~Our findings provide
sis 34 studies . L . .
birth weight identifying odds ratios some support for the -, .
. . . . Additional inves- . .
. . . . . . (ORs) of 1.24 (95% confidence interval — hypothesis that in L A possible misclas-
Birth weight and BC-risk: To investigate the as- 15 Cohort: Intrauterine en- tigations are e .
L. . [CI] 1.04 to 1.48) for 4,000 g or more utero exposures reflec- sification bias for
USA 15 sociations between Total: 9683/525029 vironments and . o . . needed to deter- . .
. No quality and 1.15 (95% CI 1.04 to 1.26) for 3,500 tive of higher endoge- . zygosity might have
Sweden 12 perinatal factors and ~ Range: 37/1024-3140/152590  breast cancer . . . mine the extent of . . 6/7
. assessment. g to 3,999 g, relative to a birth weight nous hormone levels . resulted in studies
Poland 1 subsequent breast can- risk. . any true associa-
X . of 2,500 to 2,599 g. could affect risk for . R R that used sex as a
China 1 Denmark 3 cer risk. 19 Case-control: Women born to older mothers and development of breast tion of risk with roxy for zygosit
UK 2 Total: 14 579/32531 P twinstatus, PO O AYBOSEY:

Range: 87/87-2386/9801
Birth order and BC-risk:
USA 11
Sweden 3

Birth order and BC-risk:
17 studies

twins were also at some increased risk, cancer in adulthood.
but the results were heterogeneous
across studies and publication years.
Birth order, prematurity, and maternal
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Denmark 1
Poland 1
Nigeria 1

Maternal age and BC-risk:
USA 19
Sweden 4
Poland 1
Korea 1 Denmark 3
England 1
Finland 1

Prematurity birth and BC-risk:
USA 8
Sweden 6
Poland 1

Twin status and BC-risk:
USA 7
Sweden 2
Poland 1
Denmark 1
USA/England 1
Finland 1

Maternal or prematernal smoking
and BC-risk:
USA 8
Poland 1

2 Cohort:
Total: 209/1024

15 Case-control:
Total: 17320/42983
Range: 24/34-4339/12760

Missing N on one Cohort study

Maternal age and BC-risk:
27 studies

5 Cohort:
Total: 2542/464477
Range: 149/1024-1967/384769

22 Case-control:
Total: 28854/54023
Range: 153/308-4339/12760

Missing N on one Cohort, and
Sample size on one Case-con-
trol Study

Prematurity birth and BC-risk:
15 studies

5 Cohort:
Total: 852/13973
Range: 12/273-367/5847

10 Case-control:
Total: 10086/29674
Range: 87/87-2471/9801

Twin status and BC-risk:
13 studies

5 Cohort:
Total: 2734/85860
Range: 245/1024-1230/29197

8 Case-control:
Total: 10882/24968
Range: 319/768-2522/10052

Maternal or prematernal
smoking and BC-risk:

smoking were unrelated to breast can-
cer risk.
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9 studies
2 Cohort:
Total: 291/5013
Range: 42/1024-249/3989
7 Case-control:
Total: 6402/7507
Range: 433/53-2497/2380
Xu et al., 2009
Systematic LT and Meta-analy- 1996-2006 T —
S8 rovided no evidence
18 studies e e
. . indicating whether
Sweden 4 Birth weight as Women with their own birth weight birth weight is more
USA7 To investigate the as- 7 Cohort: a birth-related . veig 5 Additional stud- Confounding varia-
. . . >4000 g or 8.5 1b had a higher risk for ~ strongly related to .
Denmark 2 sociation between Total: 6938/3600575 factor associ-  No quality developing breast cancer than those  early-onset than to € 1€ warranted bles. 5/7
Norway 1 birth weightand ~ Range: 59/2176-3340/3333359  ated with the assessment. .« b6 ' ¥ in affect modifica-
. with birth weight <2500 g or 3000 g later-onset breast can- . - .
UK1 breast cancer. risk of breast . tion status. Publication bias.
. (OR =1.20, 95% CI 1.08-1.34). cer, our findings sug-
Finland 1 11 Case-control: cancer. est an association be-
Poland 1 Total: 16686/26668 & . .
q tween birth weight
China1 Range: and breast cancer
89/327-8094/4888 ’
Guo et al., 2015
Systemati i d Meta-analy-
ystematic review and Meta-analy 1986-2013 Non-significant associations of breast The current prospec- . Underreported
sis . . . . Future basic stud- .
cancer with induced abortions (IA) tive evidences are not ies are needed to abortion because of
To evaluate the associ- 15 Cohort studies MOOSE, but and spontaneous abortions SA were sufficient to support - stigma.
USA7 . . . . i, . further unveil the
Denmark 2 ation between abor- Total: Abortion and not describedalso found among nulliparous women, the positive associa- etiol £ the as- 67
Europe 2 tion and breast cancer 31816/2513977 breast cancer. the quality ~women with abortion before or after tion between abortion socoia(iiggnobetweizn Potential publica-
op in prospective studies. Range: 67/390-10246/1529512 assessment. the first full-term pregnancy, women (including IA and SA) tion bias caused by
China 1 . X ., breast cancer and .
Sweden 1 with one or > 2 abortions, and women and breast cancer risk. bortion unpublished stud-
Enrollment period: 1946-2003 with first abortion after 30 years old. abortion. ies.
France 1
Scotland 1
Kim et al., 2013 1983-2009
L Some suggestive but Ruther studies are The patients who
t entirel: istent ded t lu- lled i h
Meta-analysis To analyze the rela- 19 studies . B A
. ’ The pooled estimate of the hazard ra- nor conclusive evi-  ate the effect of  study could over-
tionship between . . . A A
. . tio (HR) associated with preeclampsia dence was found on different factors lap.
USA 12 preeclampsia, preg- 6 Cohort: Preeclampsia . o .
R No quality  was 0.86 (95% CI10.73-1.01), and that  the association be- on maternal
Norway 2 nancy-induced hyper- Total: and breast can- . . . . . 5/7
. assessment.  associated with PIH was 0.83 (0.66-  tween the history of breast cancer risk ~ Studies from the
Sz tension (PIH) and ma- 17563-1389764 cer 1.06), both based on the random ef- reeclampsia or PIH  and prognoses same countries over
Italy 1 ternal risk of breast  Range: 91/2204-5474/689183 e P P prog
Israel 2

cancer.

fects model.
13 Case-control:
Total: 17425/26490Range:

with the subsequent

such as popula- different periods are
risk of breast cancer.

tion, genetics, enrolled.
treatment
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Sun et al., 2018

To perform an up-
dated meta-analysis of
cohort studies to eval-

Meta-analysis

USA2 L
uate the association
Norge 1 .
between Preeclampsia
UK1 .
(PE), Pregnancy-in-
Israel 2 .
duced hypertension
Danmark 1
R (PIH), and maternal
Sverige 2 o
. breast cancer inci-
Taiwan 1

dence.

Unar-Munguia et al., 2017

To conduct a meta-
analysis for breast can-

Meta-analysis

Africa 4 cer risk in parous
Asia 28 women who breastfed
Europe 5 exclusively (or in any
Latin America 5 mode) versus parous
USA 23 women who formula-
fed their infants.
Cohen et al., 2009

To determine an asso-
Systematic review and Meta-analy- ciation between insuf-
sis ficient milk supply, in-

ability of a mother's

USA5 breast milk to provide
Israel 1 sufficiently for her in-
Canada 1 fant, and breast can-
cer.
Gennari et al., 2015

: - To assess the potential
Meta-analysis and qualitative .
association between

synthesis hormonal infertility
treatments and breast
Israel 7 .
USA 3 cancer risk.
Sweden 2

153/337-4668/10052

Enrollment period: 1942-2004

Preeclampsia,
2001-2017 Pregnancy-in-
duced hyper- NOS and
10 Cohort studies: tension, and MOOSE.
Total: 34273/2417899 maternal breast
Range: 74/3804-15856/919712  cancer inci-
dence.
2005-2015
65 studies
12 Cohort Brone featbing, No quality
assessment.
53 Case Control
Not listed numbers of included
in these studies
1985-2007
7 Case-control studies: Insufficient ~ Strobe but

Total: milk supply did not pre-
6601/8466 and breast can- sent the re-
Range: cer. sults.
41/17-2603/3145
1996-2014
20 Cohort studies: Hormonal i MOOSE/
Total: 2347/207914 ormona but did not

fertility treat-

Range: 5/405-497/67608
ments.

present the
results.

Enrollment period: 1960-2011

All studies were
performed in Eu-

response and dis-
ease severity.

rope and US.

Maternal risk of breast cancer was not
significantly affected by PE (risk ration . .

[RR] % 0.93, 95% confidence interval E:trzzm i‘;‘td:rc‘;eﬁ;d

[CT]: 082-1.06, p 4.27), or PIH (RR 4 sive a}:I:ociation be-  Further studies
0.95,95% CI: 0.81-1.12, p V4 .54). Inter- . L .

K i L tween Preeclampsia, are needed to de- Publication bias.
estingly, PE was associated with sig- . .
. . Pregnancy induced termine whether
nificantly lowered maternal incidence : .
hypertension and the the preeclamptic Only based on co-

of breast cancer in women who gave
birth to male offspring (RR % 0.79, p <
.01), and in those of prospective cohort
studies (RR %4 0.87, p <.01). However,
no significant association between PE
and maternal breast cancer was de-
tected in primiparous women, those
who gave birth to female offspring, or
those of retrospective cohorts.
The summary relative risk (SRR) for
breast cancer in parous women who
breastfed exclusively was 0.72, 95%  Exclusive breastfeed-
confidence interval (CI) [0.58, 0.90],  ing among parous
versus parous women who had never women reduces the
breastfed. For parous women who  risk of breast cancer
breastfed in any mode, the SRR was compared with parous
lower in both pre-menopausal women women who do not
(0.86, 95% CI [0.80, 0.93]) and post- breastfeed exclusively.
menopausal women (0.89, 95% CI
[0.83, 0.95]) The summary dose-re-
sponse curve was nonlinear (p <.001).

maternal risk of breast pregnancies with ~ hort studies.
male offspring
were associated

ence the association with longer gesta-

cancer. Gender of the
offspring may influ- Confounding fac-
tors.
between Preeclampsia tional age at birth.
and maternal breast

cancer incidence.

Case-control studies
Researches need  are over-repre-
to collect more  sented and may be
detailed infor- biased of our pooled
mation of RR.
women’s breast-
feeding mode. Confounding varia-
bles.

Although some stud-
ies have shown a
strong positive associ-
ation, there is no con-
sistent evidence for an
effect of insufficient
milk supply on breast
cancer risk.

Exposure defini- A small sample size.

tions are in need

It remains unclear if there is a true as- of improvement Widely varied esti-

sociation between insufficient milk in order to focus mates of the associa-

supply and breast cancer. on primary insuf- tion between insuf-

ficient milk sup- ficient milk supply
ply.

and breast cancer.

No increased risk was detected (SRR = No increased risk was

Most of the studies
1.05, 95% CI 0.96-1.14), with a signifi- observed in women R
cant heterogeneity (I =59%, p =0.001) undergoing IVF. On ¢ retrosp
. . ; and it is difficult to
among studies. In the seven studies the other hand, an in- No recommenda- . .
. . e . . . identify closely
with the in vitro fertilization (IVF)  crease in BC risk can- tions.
; ; ; . comparable control
procedure, no increase in BC risk was not be entirely ruled e

out in women with
certain characteristics

observed (SRR = 0.96, 95% CI 0.80-
1.14); in the three NO IVF studies, an

717

6/7

6/7

6/7
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Norway 1
UK 1
Finland 1
Australia 2
Netherlands 1
Denmark 1
France 1

Zreik et al., 2010

Systematic review and Meta-
analysis

Israel 8
USA5
Sweden 2
UK 1
Italy 1
Australia 2
Netherlands 1
Denmark 1
France 1
North America and Europe 1

Sergentanis et al., 2014

To determine the rela-

tionship between fer-

tility drugs used in as-
sisted reproductive
procedures and the
risk of breast cancer.

To further pursue and

Systematic review and Meta-analy- extrapolate our previ-

sis
Israel 4
Sweden 1

Finland 1
Australia 2

Bae & Kim, 2015
Systematic Review

Korea 6

ous effort in the inves-

tigation of a potential
association between

controlled ovarian hy-

per stimulation (COH)
for in vitro fertiliza-

tion (IVF) and the risk

of breast cancer

To investigate the as-
sociation between hor-
mone replacement
therapy (HRT) and
breast cancer risk in
Korean women.

1995-2009
23 studies
15 Cohort:
Total:
939583 Range: 1082-647704
8 Case-control:
Total 18639/18450
Range: 61/120-5564/4794
Enrollment period 1960-2007

Missing Cases on Cohort stud-
ies

1999-2013
8 Cohort studies:
Total: 14961/1554332
Range: 5/1082-13746/1388371

Enrollment period: 1978-2011.

2001-2014
6 studies

1 Cohort:
Total: 39/9579

Fertility drugs
and breast can-
cer.

Assist of repro-
ductive proce-
dures and the
risk of breast

cancer.

Hormone re-
placement ther-
apy (HRT) and

breast cancer

risk

NOS.

NOS and
PRISMA.

No quality
assessment.

increased BC risk was identified (SRR (e.g., a specific heredi-
=1.26, 95% CI 1.06-1.50). A borderline tary make-up) or re-
interaction between type of interven-  ceiving particular
tion (IVF vs. NO IVF) and BC risk was treatment protocols,
observed (p =0.06). An increased risk this must be marginal
with longer follow-up (>10 vs. <10  and/or very rare, be-
years) was detected (SRR = 1.13, 95% cause it does not
CI1.02-1.26 vs. SRR = 0.95,95% CI translate into a detect-
0.85-1.06). Overall, HITs are not asso- able overall increased
ciated with an increased BC risk.  risk for the entire pop-
ulation of these
women.

Used the general
population.

The current published
data do not suggest
higher risk of breast

cancerin women who The follow-up peri-

receive fertility treat-

ment, but the lack of No recommenda-

tions.

ods were short in
some of the studies
analyzed in our
study.

The risk of breast cancer was not sig-
nificantly associated with fertility

drug treatment. long-term follow-up

and the inherent
weaknesses in some of
the published studies
have to be cautiously
taken into account.

Longer follow-up
periods, compari-
sons versus infer-
tile women, sub-
group analyses
aiming to trace

At present, COH for
IVF does not seem to
impart increased

breast cancer risk.
rea . ancer Tl vulnerable sub-
Conclusive statements .
groups, adjust-

No significant association between
IVF and breast cancer was observed
either in the group of studies treating
the general population (RR =0.91, 95%
confidence interval (CI): 0.74-1.11) or

The quality score
ranged from 7-9 (9
is max), due to the
short follow-up pe-

for the safety of th iod i f the
infertile women (RR=1.02, 95% CI: or the satety of the ment for various ro Am seven-O ¢
procedure are eight studies.
0.88-1.18), as a reference group. reached confounders and

larger informative
data sets are
needed.

The research quality
is relatively low, as
a result of Korean
epidemiological re-
search environment.

The summary effect size of HRT his- These facts support no In order to inves-

tory from the six articles indicated no  significant effect of  tigate causality,

statistical significance in breast cancer HRT history inthe = more patients
risk (SOR, 0.983; 95% CI, 0.620 to  risk of breast cancer in groups need to be

1.556). Korean women. It is secured.

7/7

7/7

6/7
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Kim, S. et al., 2018
Meta-analysis

Korea 1
France 3
UK1
Denmark 1
USA 13
Australian 1
Japan1
Sweden 2
Taiwan 1
Europe 1

Samson et al., 2016
Systematic review

USA2
South Africal
Finland 1
France 1
Norway/
Sweden 1

Asi et al., 2016

Systematic review and Meta-analy-
sis

France 3

To investigate the as-
sociation between the
risk of breast cancer
and hormone replace-
ment therapy
(HRT).

To examine the associ-
ation between proges-
tin and breast cancer
risk.

To synthesize the ex-
isting evidence about
the effect of progester-
one in comparison to
synthetic progestins,
each in combination
with estrogens, on the
risk of breast cancer
and cardiovascular
events.

5 Case-control studies:
Total: 571/831
Range: 48/54-152/304

Enrollment period: 1995-2008

1994-2016

25 Cohort studies:
Total: 69543/3791688

Range: 31/2321-19119/1211238

One study missing N for cases.

2000-2007
6 studies

3 Cohort:
Total:
1099/318583
Range: 54/73664-880/141892

3 Case-control:
9634/23304
Range: 484/2109-4575/11938

Enrollment period 1990-2000
2007-2013

3 studies

2 Cohort
Total: 1515/85326
Range: 16/4949-1499/80377

1 Case-control:
Total:
739/816

Breast cancer

and hormone

replacement
therapy.

Progestin and
breast cancer
risk.

Progesteron
versus syn-
thetic progestin
and breast can-
cer risk

No quality

assessment.

STROBE
but did not
present the

results.

NOS.

necessary to conduct a
pooled analysis.

Using a random-effects model, HRT
use was found to be positively associ-
ated with the risk of breast cancer with

a pooled hazard ratio (HR) of 1.33 cusing on differ-
[95% confidence interval (CI) 1.24,  Asian HRT users had ences in acquired

1.44]. Compared with estrogen-only a higher risk of breast characteristics as
therapy (ET), estrogen-progestin ther- cancer than western ~ well as genetic

apy (EPT) was more strongly associ- HRT users. Both ET and biological dif-
ated with breast cancer risk. EPT was and EPT were signifi- ferences. The etio-
associated with both ductal and lobu- cantly associated with logic heterogene-

lar breast cancer risks [for ductal the risk of all breast ity of breast can-
breast cancer, HR=1.51 (95% CI 1.28,  cancer histological cers beyond histo-
1.78); for lobular breast cancer, types and ER-positive logical subtype
HR=1.38 (95% CI 1.20, 1.60)]. Accord- breast cancer. and hormone re-
ing to estrogen receptor (ER) status, all ceptor status also
HRTSs were associated with the risk of needs to be con-
ER-positive breast cancer, but not with sidered.
that of ER-negative breast cancer.

Recommend fur-
ther studies fo-

Future research is

ded t b-
Unlike studies of other o 0 it
orate these find-

oral contraceptives, .
Co ings, as further
studies indicate that .
understanding of

progestin-only formu- synthetic proges-

terone may initi-

Five of the six studies reported no as-
sociation between progestin-only for-
mulations (including norethindrone
oral contraceptives, depot medroxy-
progesterone acetate, injectable, levo-
norgestrel system users, implantable
and intrauterine devices) and breast

lations do not increase
the risk of breast can-
cer, although the liter-
ature is hampered by

ate new prescrip-

cancer risk. Duration of use was ex-

amined in a few studies with hetero-
geneous results.

tion practices or
guidelines for

1 le sizes.
Small sample SIZes- o omen's health.

Observational studies More studies are
suggest that in meno- needed to define
pausal women, estro- a potential differ-
gen and progesterone ence in cardiovas-
use may be associated
with lower breast can- tween progester-
cer risk compared to one and synthetic
synthetic progestin. progestins.

Progesterone was associated with
lower breast cancer risk compared to
synthetic progestins when each is
given in combination with estrogen,
relative risk 0.67; 95% confidence in-
terval 0.55-0.81.

cular risk be-

Few studies in-
cluded in this study
because of low level

of both hormone
therapy and breast
cancer in Korean.

Missing subgroup
analysis.
Publication bias. 6/7

Tumor stage was
not considered.

Small samples and
sample sizes.
7/7
Various types of
progestin.

The observational
nature of the evi-
dence.

Small number of
studies included. 7/7
Publication bias.

The results are
largely influenced
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Stute, et al., 2018

Systematic review

Difficult to find the right N for
cases in Cohort
2002-2017

12 studies,
9 Cohort:

Total: 11169/356473
Range: 8/643-3678/80391

To investigate the im-
pact of estrogens com-
bined with micronized
progesterone (MP) on

Impact of mi-

An international expert panel’s recom-
mendations are as follows: (1) estro-
gens combined with oral (approved)
or vaginal (off-label use) micronized
progesterone do not increase breast
cancer risk for up to 5 years of treat-

ment duration; (2) there is limited evi-

Yet, women should
also be counseled on
other modifiable and

by a single large
study.

Compliance, dosage
and route of appli-
cation of MP in E3N
and MISSION were
not exactly known.

The E3N t 4/7
1 Case-control: cronized pro-  No quality . .., non-modifiable breast ~ No recom- N repor /
the mammary gland, dence that estrogens combined with . . from 2014 did not
France 10 . Total: 739/816 gesterone on  assessment. R . . cancer risk factors mendactions. . .
especially on breast oral micronized progesterone applied . differentiate be-
USA 2 . S breast cancer . in order to balance the
density, biopsies (be- . . for more than 5 years are associated . tween MP and
. . 2 Systematic reviews: . . . impact of combined
nign breast tissue), with an increased breast cancer risk; dydrogesterone.
. Total: 101356 . . MHT on the breast.
and cancer risk. Range: 14475-86881 and (3) counseling on combined men-
i opausal hormone therapy (MHT) E3N was the high
Dt v s e
Cohort studies, missing in the gardiess o progestogen chosen. anges ov ’
systematic reviews
Walker et al., 2011 Our findi : Further studies
. 1987-2006 Opverall, we found weak evidence of a 1.1r mn 1r}gs are con are needed to
. To estimate the effect . . . sistent with the hy- .
Meta-analysis . . positive association between circulat- . ... quantify the asso-
of a doubling of circu- . . . . pothesis of a positive " " .
. 7 Case control studies: . No quality  ing E2 levels and the risk of breast . ciation. Repeat AT
lating premenstrual Estradiol levels. . . . association between . No limitation listed. ~ 6/7
USA 4 > Total: 693/1609 assessment. cancer, with a doubling of E2 associ- measurement in
estradiol levels on the . . ., Ppre-menopausal en-
Europe 2 risk of breast cancer Range: ated with an odds ratio of 1.10 (95% dogenous E2 and each of the
Japan 1 ' 17/44-283/551 CI: 0.96, 1.27). 5 . women may be
breast cancer risk.
helpful.
More studies with
Zhu et al., 2012 a long follow-up
This meta-analysis period are needed
Meta-analysis provides evidence of a to investigate the
The combined relative risk (RR) of non-significant in-  distinct role thst
1989-2010 . .
Norway 1 breast cancer for ever- compared with crease in breast cancer OC components
Norway/Sweden 1 To estimate the associ- . . never-OC users was 1.08 (95% confi- risk associated with may have in gen- The latter finding is
. 13 Cohort studies: No quality . . ;
UK1 ation between oral Total Oral contracep- assessment dence interval [CI]: 0.99-1.17). Dose-re- ever OC use, but the esis of breast can- based on only a lim-
Netherlands 2 contraceptive (OC) 11722/ 859894 tive use and only flow di/— sponse analysis based on five eligible risk for long-term OC cer. The overall  ited number of 6/7
USA3 use and breast cancer breast cancer. Y studies showed that every ten-years' users is significantly  risks of OC re- studies.
. . Range: 104/11889-3383/116608 agram. . ; .
China 2 risk. increment of OC use was associated ~ greater. The study lated outcomes in
5 fomifi [+ 0, " _ 3 : 5
France 1 Enrollment period: 1968-2005 with a 51g'n1f1.car1t 14% (95% C'I. 1.05 sugges.sts.a borderline po.pule'itlons with
Korea 1 1.23) rise in breast cancer risk. association between  differing preva-
Japan1 long-term OC use and lences of health
risk of breast cancer. problems should
also be investi-
gated.
Tio et al,, 2014 T(-> perff)rm a system- 1991-2014 Folate intake Nty The meta-an.al}.lsis of t.ota.l folate Breast cancer does r.IOt Examir}ing in de- My e
atic review and quan- and folate P showed no statistically significant as- appear to be associ-  veloping coun- cluded studies from 6/7
titative meta-analysis 49 studies blood levels ~ sociation with breast cancer OR of 0.98  ated with folate tries and
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Systematic review and Meta-analy- of observation studies

sis

Europe 12
North America 22
Asia10

Central and South America 3

Oceania 2

Zhang, et al., 2014

Systematic review and Meta-analy-

sis

USA7
Sweden 2
Canada 1

France 1
China 1
Denmark 1
Australian 1

Takkouche et al., 2008
Meta-analysis
USA 29
UK 2
Canada 3

Denmark 3
Europe 1

Sergentanis et al., 2010

Meta-analysis

on folate intake and
the risk of breast can-

cer, including analysis Range: 221/11619-3898/90663

of hormone receptor
subtypes of breast
cancer.

To summarize the evi-

dence regarding folate

intake and the risk of
breast cancer.

To provide a more de-
finitive answer about
a possible inverse rela-
tionship between the
use of nonsteroidal
anti-inflammatory
drugs and the risk of
breast cancer

and the risk of
breast cancer.

(95% CI 0.91-1.07). There was no sig-
17 Cohort

Total: 28829/ 895631 etary or total folate intake and breast sal status or hormonal

cancer when stratified by hormonal re- receptor status. Folate
ceptor status. The meta-analysis of ~ blood levels also do
blood folate levels found no signifi- not appear to be asso-
cant association with the risk of breast ciated with breast can-
cancer, with an OR of 0.86 (95% CI cer risk.
0.60-1.25).

32 Case-control:
Total: 21221/ 53176
Range: 43/128-2569/5718

Our study revealed
that folate intake had
little or no effect on
the risk of breast can-

1999-2011
cer; moreover, a dose-
. response meta-analy-
14 studies.
studies Folate intake had little effect on the sis suggested a J-
12 Cohort breast cancer risk (relative risk (RR) shaped association be-

Folate intake

for highest versus lowest category =  tween folate intake

take will be
needed

intake, and this did populations with ~developed coun-
nificant association between either di- not vary by menopau-very low folate in-

tries.

Few studies on
blood folate levels.

Unable to compare
risk before and after

folate fortifications
in the US studies.

Publication bias.

Data regarding

Focus on specific breast cancer in pre-

95% CI = 0.82 to 0.92) and ibuprofen
(RR=0.79, 95% CI = 0.64 to 0.97)
yielded similar results.

Total: 36849/57579
Range: 252/322-7006/14155

Enrollment period; undisclosed

To examine whether
antibiotic use is

2000-2008 Antibiotics use . I .
No quality ~ Antibiotic ever-use was associated
and breast can- . .
. assessment.  with slightly elevated breast cancer
9 studies cer

Antibiotic use seems
to be associated with

Total: 17355/623816 and folate 0.97;95% CI, 0.90-1.05; P =0.451).  and breast cancer. Ac- populations in or-menopausal or post-
Range: 71/11699-1411/88818 . . der to analyze menopausal women
blood levels NOS. Dose-response meta-analysis also sug- cording to our dose- . .
. . . primary breast ~ were unavailable.
and the risk of gested that a 100 mug/day increase in response meta-analy-
2 Case-control: . e . . . cancer preven-
breast cancer. folate intake had no significant effect sis, a daily folate in- . .
Total: 1205/ 53042 . tion. The analysis used
Range: 59/24697-191/28345 on the risk of breast cancer (RR = 0.99; take of 200-320 mg ap- ooled data (indi
8¢ 95% CI, 0.98-1.01; P = 0.361). peared to associate P .
. R vidual data were
. . . with a lower risk of K
Cases is split up into how much . not available).
. breast cancer; in con-
daily Folate dose .
trast, increased breast
cancer risk was associ-
ated with a daily fo-
late intake 400 mg/d.
1980-2008 Did not take into ac-
Future research count possible inter-
38 studies The results of these studies suggest . actions with other
. should include
that overall, NSAID use was associ- . drugs.
. . careful evaluation
22 Cohort: Use of non- ated with reduced risk for breast can- of the molecular
Total: 50572/2568163 steroidal anti- cer (relative risk [RR] = 0.88, 95% con- NSAID use is associ- mechanisms in- The quality of the
Range: 14/8818-19934/734899 1O 0 & MOOSE. fidence interval [CI] =084 to 0.93). ated with reduced risk ° individual studies
inflammatory i .. volved in the rela- .
Specific analyses for aspirin (RR =0.87, for breast cancer. . ) may largely influ-
drugs. tionship between
16 Case-control:

NSAIDs and ence the results of

the review.
breast cancer.

Confounding fac-
tors.

Future analyses Small number of

and meta-anal- .
studies.

slightly elevated yses on this

7/7

6/7

5/7
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associated with breast

Denmark 1 cancer risk. 3 Cohort:
USA2 Total: 3759930
UK 2 Range: 9461-2130829
Canada 1
Finland 2 6 Case control: 13769/74620

New Zealand 1 Range from

700/700-3708/20000

Enrollment period: 1981-2003

Qu et al,, 2013 1996-2011
Systematic review and Meta-analy- 10 studies
sis .
oo
USA 5 ] denfity Total: 1533/70045
F 2 R : 45/1504-794/37:
rance (BMD) and the risk of ange: 45/1504-794/37860
O et breast cancer in post-
Australia 1 menopausal worP;\en 3 Case-control:
Sweden 1 P : Total: 356/833

Range: 30/150-200/431

Enrollment period: 1986-1998

Chen, J. H. et al., 2019

Systematic review and Meta-analy-
sis To investigate the evi-
dence from recent epi-

1996-2017
Germany 1 demiological studies if
Israel 1 the relatlonsh}p 10 Cohort studies
Canada 1 between bone mineral
USA 3 density (BMD) and the Total: 1522/81502
France 2 risk of breast cancer Range: 45/1380-794/37860
UK1 (BC) remains incon-
Netherlands 1 sistent.
Vishwakarma G. et al., 2019 To find pooled esti-
mates of odds ratio 1991-2017
Systematic review and Meta-analy-  (OR) for the corre-

24 case-control:
Total: 11481/13221

sis sponding reproduc-

tive and other risk fac-

India 24 tors in Indian women
as compared to con-

trols.

Range: 20/50-2101/2255

Bone mineral
density and
risk of breast

cancer in post-

studies.

menopausal

women
Bone mineral
density and

ty NOS.
breast cancer
risk

Reproductive  No quality

factors assessment.

Strobe check-
list for cohort

risk (pooled OR =1.175, 95% CI: 0.994- breast cancer risk. The important but
1.387). underlying nature of fiercely contested
the association re-
mains elusive, as it
may be direct or due
to secondary associa-

tions, that is, causal or

topic seem war-
ranted.

confounding.
Several well de-
Higher BMD in the hip (RR 1.62; 95% Sf‘iizeiﬁzft Ssttrj:;
CI: 1.17-2.06) and in the spine (RR 1.82; e e
95% ClI: 1.07-2.57) were associated Higher BMD was control for con- -
with a 62 and 82% increased risk of found to be associated o o '
breast cancer. Per SD, increase in hip ~ with a significantly cronrded e Blieteni 777
BMD and spine BMD were also associ- higher risk of breast 2 better under- '
ated with a higher risk of breast cancer cancer in post-meno- ity Smay e
(RR for hip BMD 1.20; 95% CI: 1.09- pausal women. T i
1.31 and RR for spine BMD 1.26; 95% i o g Tl - :
CL: 1.10-141). tween breast can-
cer and BMD.
Compared to the participants with the
lowest BMD at the lumbar spine, those
with the highest BMD had a signifi-
cantly lower RR for BC (RR =0.75; 95%
CI=0.60-0.93; I>=23.0%). In the sub-
group analyses, although the direc-
tions of the results were consistent More prospective
with those of the main findings, not all R . R
showed statistical significance. An as- There is no relation- - cohort studies are
sociation was not detected between ship between BMD  warranted to fur- Cofounding factors.  7/7
. and the risk of BC.  ther investigate
BMD at the femoral neck or total hip this issue.
and the risk of BC (RR =0.94; 95% CI
=0.66-1.33; I’=72.5%). Furthermore, the
results of the dose-response analysis
did not show a significant association
between BMD at the lumbar spine,
femoral neck, or total hip and the risk
of BC.
statistically significant association be-  The results of this
tween breast cancer and the following meta-analysis are in-
reproductive factors: never breastfeed dicative of significant
(OR: 3.69; 95% confidence interval  associations between No recommenda- Only published 6/7
[CI]: 1.70, 8.01), menopausal age >50  reproductive factors tions. studies.

years (OR: 2.88; 95% CI: 1.85, 3.85), and breast cancer risk,
menarche age <13 years (OR: 1.83; 95% profoundly so among
CI: 1.34, 2.51), null parity (OR: 1.58; women experiencing
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95% CI: 1.21, 2.06), postmenopause  menopause after the
(OR: 1.35; 95% CI: 1.13, 1.62), and age age of 50, women who
at the 1st pregnancy >25 years (OR: never breastfeed and

1.57; 95% CI: 1.37, 1.80). Family history FH of breast cancer.
(FH) of breast cancer (OR: 5.33; 95%
CI: 2.89, 9.82), obesity (OR: 1.19; 95%
CI: 1.00, 1.42), and urban residence
(OR: 1.22; 95% CI: 1.03, 1.44) were also
found to be significant risk factors.

1 study was ex-
cluded for the dose—
response meta-anal-
ysis for having only

two exposure cate-

gories.
1995-2014 1 tudi -
Ji, L.W. et al., 2019 995-20 Only 3 studies re
ported BC subtypes.
10 studies
i i Meta-analy- A signifi li -
Systematic rev1evx7 and Meta-analy The pooled RR for BC was 1.24 (95% §1gn1 .1cant tnear re 2 studies did not re-
sis . lationship between the . .
6 Cohort: CI: 1.10-1.41), with moderate hetero- . port adjusted varia-
To evaluate the rela- . ... age at first OC use and Long-term effect
. . Total: 6080/ 419397 geneities (I>=66.5%, P<.001). No signifi- . . bles.
Netherlands 1 tionship between the . . . BC risk was con-  of various OC on
Sweden 1 age at first use of oral Range: Age at first use cant publication bias was found firmed. No further  cancer risk need
R & . 70/11414-2917/155723 of oral contra- NOS. (P=.584 for Begg test, P=.597 for Egger R . No study reported  7/7
China 1 contraceptives (OC) ) ) ) consistent differences to be determined h
ceptives test). A linear dose-response relation- . . OC formulation, fre-
USA 4 and breast cancer (BC) . K . are noted in multiple by future and on- .
Thailand 1 Hsk 4 Case-control studies: ship between the age at first OC use aspects of BC subtvpes  going studies, V€Y of admin-
: Total: 2505/ 266908 and BC risk was detected (P=.518 for P . ypes going * istration or men-
Iran 2 . . defined by progester-
Range: 175/470-1197/264344 non-linearity). strual status at on-
one or ER status.
set.
The threshold of
AlstOC that in-
creases BC risk was
not assessed.
Used summary sta-
tistics rather than
individual Data.
Table S3. Alcohol and Tobacco.
Period of included studies
Aim Theme/sub-
Author, year, country Number of included studies jects of the dif- Quality as- Results . e CASP
. . Conclusions Further research Limitations
Methodology ferent studies sessment Risks and causes scores

Number of persons included
in the studies
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Macacu et al., 2015

Systematic review and Meta-analy-
sis

USA/Canada 1
Canada 6
Europe 1

USA 32
Japan 9
Thailand 1
Taiwan 3
Sweden 5
Poland 2
Norway/Sweden 1
Finland 1
Australia 2

Switzerland 1

Netherlands 3
China 7
Norway 2

Spain 1
Germany 1
India 1
Serbia 1
USA/Europe 1
Phillipines 1
Turkey 1
UK1
Argentina 1

To conduct a meta-

analysis of observa-

tional studies on to-

bacco smoking and

breast cancer occur-
rence.

1984-2015 For ever-active smoking, in 27 pro-
spective studies, the SRR for breast
cancer was 1.10 (95% CI [1.09-1.12])

with no heterogeneity (I* = 0%). In 44

86 included studies

No quality
assessment.

28 Cohort:
66 792/25 030 792
Range: 67/9846-9822/4187680

Active smoking
and breast can-
cer.

(95% CI [1.02-1.14]) with high hetero-
geneity (
PRISMA. tive smoking were 1.13 (95% CI [1.09-
1.17]) in 27 prospective studies and
1.08 (95% CI[0.97-1.20]) in 22 retro-
spective studies.

58 Case-control:
68 143/1 136 619
Range:100/291-6900/906 639

Among Chinese females, there was
significant association between pas-

retrospective studies, the SRR was 1.08 active tobacco smok-

I =59%). SRRs for current ac- a modest, but real in-

As time passes, the
evidence accumulates
for considering that

never drinkers

Further studies in

Limitations are not

sive smoking and the risk of breast

Chen, C. et al., 2014
To shed light on the
Systematic review and Meta-analy- potential roles of ac-
sis tive and passive
smoking on the risk of
breast cancer among
Chinese females.

China 51

1992-2013 cancer [odds ratio (OR): 1.62; 95% con-
51 studies fidence interval (CI): 1.39-1.85; I =
75.8%, P < 0.001; n = 26] but no signifi-
cant association between active smok-
3 Cohort:

ing and the risk of breast cancer (OR:
1.04; 95% CI: 0.89-1.20; 2= 13.9%, P =
0.248; n = 31). The OR of exposure to
husband's smoking and to smoke in
the workplace was 1.27 (95% CI: 1.07-
1.50) and 1.66 (95% CI: 1.07-2.59), re-
spectively. The OR of light and heavy
passive smoking was 1.11 and 1.41, re-
spectively, for women exposed to their
husband's smoke (< 20 and > 20 ciga-
rettes per day), and 1.07 and 1.87, re-
spectively, for those exposed to smoke

Total: 1180/73858
Range: 84/269-718/72519  Active and pas- NOS
sive smoking.
48 Case-control:
Total: 16 189/19 109
Range:

100/100-1 541/1 598

Enrollment undisclosed

ing is associated with 6/7
are recom- reported.
. . mended.
crease in the risk of
breast cancer.
Potential confound-
ing bias caused by
other genetic and
This study suggests .
i 88 . Although the pre- environmental fac-
that passive smoking
. . . sent study re- tors of breast cancer.
is associated with an .
. . vealed non-signif-
increased risk of . o
icant association Inadequate overall
breast cancer among between active ower.
Chinese females, and P : 6/7

smoking and

breast cancer risk, A not significant
active smoking dose-response rela-

still warrants at-  tionship between
tention. the level of passive
exposure to smoke

and breast cancer

risk.

the risk seems to in-

crease as passive ex-

posure to smoke in-
creases.
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in the workplace (< 300 and > 300 min
of exposure per day).
Investigate the ef-
fect of passive

. 1989-2002 The pooled risk estimate for breast and actlvle Ppo-

Sadri et al., 2007 . . . sure to cigarette

T ine the risk of cancer associated with passive smok- ke based of

O examine the risk o 15 Case Control studies: ing among non-smokers was 1.38 (95% Both passive and ac- SORE BASEE O The included stud-

Systematic review and Meta-analy- breast cancer associ-

sis ated with passive and
active smoking and to
Not reported explore risk heteroge-

neity among studies

Miller, et al., 2007

Meta-analysis
To evaluate the data

US 10 and draw conclusions
UK1 about the association
Switzerland 1 between exposure to
China 2 environmental tobacco
Germany 1 smoke (ETS) and
Japan 3 breast cancer.
Korea 1

Chen, Z. et al., 2015

To explore the rela-
tionship between pas-
sive smoking and fe-

male breast cancer.

Systematic review and Meta-analy-
sis

China 8

Total: 34 947/57 654
Range: 46/34-22 255/40 832

Enrollment undisclosed

1984- 2005
19 studies

7 Cohort:
Total: 5 392/666 030

Range: 115/21805-3140/160130

12 Case-control:
Total: 6 297/9 779
Missing two studies.

It is difficult to summarize the
number of cases and controls in
this study, because of different

categorization

Enrollment period 1975-2000

2001-2010

8 Case-control studies:
Total:
4542/5114
Range: 84/175-1459/1556

Exposure to en-
vironmental to- No quality

total lifetime ex-

confidence interval [CI]; 1.16-1.65).
posure, year

tive smoking equally ies have small num-

Passive and ac- No quality

i ki 5 The pooled OR for active smokers was increase the risk of fe- Kked b ber of cases.
1ve SmoKIng.  assessment. 1.25 (95% CI; 1.11-1.41). Also, the com- male breast cancer. s osfsls :X OZure
bined OR for passive and active smok- P - exp Recall bias.

at home and
work, smoking
prior to first preg-
nancy and age at
first exposure.
Full lifetime his-
torical data on
ETS exposure.
Prospective stud-

i0s of both acti
The California Envi- - © bot Z.Ktwe
and passive

ronmental Protection .
smoking that
Agency concluded uantify full life-
that regular ETS expo- qtime e)): osuTes
The published data indicate an associ- sure is causally related post
. . and examine
ation between ETS and breast cancer to breast cancer diag- high-risk subpop
b . t i imaril § 1 di bt ' '
acco/passive assessment. in younger primarily pre-menopausal nosed in younger, pri ulations and win-

smoking. dows of suscepti-
bility. Studies that
examine biologic referent group with
mechanisms that individuals exposed
would explain the to ETS and biases
similarity of risks the relative risk esti-
seen in active and mates downwards.
passive smoking
are warranted.

ers related to breast cancer was 1.30
(95% CI; 1.17-1.45).

ETS exposure as-
sessment was lim-
ited in many, thus

decreasing the abil-
ity to find evidence
of an effect.

Thus for many of
the prospective

studies, limited ex-
women.

marily pre-menopau-
sal women and that
the association is not

likely explained by

posure assessment
contaminates the

bias or confounding.

Further verifica-
tion of the re-
search that uti-

The results of the meta-analysis indi- .
lizes better

cated that the combined odds ratio
(OR) estimate for those who had been
exposed to passive smoke from to-
bacco was 1.67 (95% confidence inter-
val [CI] =1.27-2.21).

Results suggest a pos-

. sible association be- measures for pas- Possibility of selec-
Passive smok-

At NOS
ing in females.

tween passive tobacco sive smoking is tion bias and infor-
needed, and a full

breast cancer in China. exploration into

smoke and female mation bias.
the underlying
mechanisms is

important.

4/7

5/7

7/7
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Yang Y. et al., 2013 1999-2011 '
. . Most studies as-
Systematic review and Meta-analy- No association between passive smok- sessed passive
Y . ¥ 10 Cohort studies: ing and incident of female breast can- Further studies et p
sis . smoking through
To evaluate the associ- Total: cer. The results suggest ~ should concen- self-completed ques-
ation between passive 14831/782534 . Compared with the women without that passive smoking trate on question- " P -
USA 3 . o Passive smok- . . . . X tionnaires contain-
Japan 3 smoking and inci- Range: in NOS exposure to passive smoking, the  may not be associated naire design and ing various items 7/7
P dence of female breast 67/9675-3520/224917 & overall combined RR of breast cancer ~with increased inci- a dose-response J ’
Korea 1 . . .
cancer. was 1.01 (95% confidence interval: 0.96dence of breast cancer. analysis of pas- .
UK1 . . . . The substantial het-
Enrollment period to 1.06, P = 0.73) among women with sive smoking. .
Norway/ 1982-2006 exposure to passive smokin erogeneity among
Sweden 1 P P & studies.
Europe 1
DeRoo et al., 2011
1988-2009
Systematic review and Meta-analy- We found a weak association between
sis 23 studies smoking before 2 first pregnancy a.nd Besloeianti The small number of
. breast cancer, with a 10% greater risk L. studies (n =5) that
A meta-analysis of the study, there is little -
USA 13 . ., observed among women who smoked . . specifically exam-
association between 8 Cohort: . No quality o evidence that smoking . g
Canada 3 . . Smoking before before their first pregnancy (regardless . . . ined smoking only
smoking before a first assessment. . increases the risk of  No suggestions. . 6/7
Sweden/ pregnancy. of whether or not they continued to before the first preg-
pregnancy and the 15 Case-control: . breast cancer after tak-
Norway 2 5 smoke after the pregnancy) in compar- . nancy.
. risk of breast cancer. . . ing confounders into
Switzerland 1 N in each studv: not reported ison with women who had never J—
Germany 1 a yi po smoked (summary RR = 1.10, 95% CL: account. Publication bias.
Pol 1 1.07, 1.14).
oland Enrollment period 1982-2004 07, 1.14)
Sweden 1
UK1
1983-2013
26 studies
Chen J.-Y. et al., 2016
8 Cohort: o . . Recall bias included
Systematic review and Meta-analy- Total 9531/539 721 A 36% increase in breast cancer rl.Sk ST the Whites, lacking
. was observed across overall studies Our findings indicate . .
s To investigate any po- Range: based on the highest versus lowest that high consumption diversity of race.
rvestigate any p 66/5048-4140/148030 ; ghes 1gh CoNSUMPHON g 1 o investiga-
tential association be- . . model, with a combined RR of 1.0059 of wine contributes to ~ . R .
Europe 14 . Wine drinking. NOS . . .., tions are needed Underestimation of  7/7
. tween wine and breast (95% CI 0.97-1.05) in dose-response  breast cancer risk with e . .
America 8 . 18 Case-control: . . for clarification. wine consumption.
cancer risk. analysis. However, 5 g/d ethanol from protection exerted by
Canada 3 Total: wine seemed to have protective value low doses.
Europe and America 1 11 618/13 356 °p ' Misclassification of
from our non-linear model. L .
Range: wine ingestion.
78/103-2569/2588
Enrollment period:
1960-2009
Nagata et al., 2007 To review epidemio- 1966-1997 A significant positive association was We conclude that epi- Further studies .
. . . . L . Confounding fac-
logical studies on alco- observed in one, but another showed demiologic evidence with large sam-
. . - . . . . . o . . tors, such as smok-
Systematic review hol drinking and 11 Studies Alcoholand  No quality nonsignificant inverse association. Out on the association be-  ples, including in 47
breast cancer among breast-cancer. assessment. of the eight case-control studies, two tween alcohol drink- sufficient number &
Japan 11 the Japanese popula- 3 Cohort: studies showed a significantly in-  ing and breast cancer of drinkers and Recall bias
tion. Total: 553/200901 creased risk among women who drink risk remains with more ’
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Range: 151/22 200-241/142 857 daily and who had higher intake of al- insufficient in terms of accurate methods
cohol, respectively. both the number and for estimating al-
8 Case-control: methodological qual- cohol intake, are
Total: 5517/34 563 ity of studies among needed.
Range: 49/49-1740/15 084 the Japanese popula-
tion.
Enrollment period 1966-1997
Cancers of female Sixteen articles for breast, 16 for Ol;rnf:;::;;‘i:;;néz “
Jayasekara et al., 2016 . 1977-2013 UADT, and 7 for colorectal cancer met R R L.
breast, upper aero-di- e o tween alcohol intake Potential missing
. the eligibility criteria. We observed a e .
. . gestive tract (UADT) . . during lifetime and studies.
Systematic review and Meta-analy- . 16 studies: weak non-linear dose-response rela-
. (oral cavity, pharynx, . . - the occurrence of
sis tionship for breast cancer and positive .
larynx, oesophagus) . . . breast, UADT, and Heterogeneity be-
and colorectum are 3 Cohort: Long-term alco- finear dose-response relationships for colorectal cancer, but tween studies
USA 11 causally related to al- Total: 9 722/199 318 h 1gint keand N lit UADT and colorectal cancer. The show that meas ,rin '
Greece 1 ausaly re'd 0a Range: 423/23683-7690/91005 olakea O quatty pooled RRs were 1.28 (95% confidence yow that measu 5 No suggestions. .
cohol consumption. breast cancer assessment. -, lifetime intake may Confounding fators.
Sweden 1 To conduct a system- risk interval, CI: 1.07, 1.52) for breast, 2.83 not substantially in-
Finland 1 oo ndymet ) 13 Case-control: : (95% CI: 1.73, 4.62) for UADT, 484 7“1 P20 % ih ] Misclassification of
Canada 1 :nal ‘;VS zvsimmarize Total: 26 337/18 045 (95% CI: 2.51, 9.32) for oral cavity and thz assodaﬁeoni be(_’ alcjhol inatal((’e ©
Denmark 1 Y . Range: 113/156-6163/8480 pharynx, 2.25 (95% CI: 1.49, 3.42) for '
measured lifetime al- o tween alcohol and
cohol consumption or larynx, 671 (95% CI: 4.21, 10.70) for cancers of the breast, Response bias.
. P Enrollment period: 1969-2012 oesophageal and 1.49 (95% CI: 1.27, § P ’
intake over time. UADT, and colorec-
1.74) for colorectal cancer.
tum.
Table S4. Lifestyle, Physical activity, and Body size.
Period of included studies Theme/subject
Aim s of the
Author, year, country Number of included studies dlffel:ent Quality . Results Conclusions Further research Limitations CASP
Methodology studies assessment Risks and causes scores
Number of persons included
in the studies
Wau et al., 2013
; Dose-response analysis suggested that
Meta-analysis the risk of breast cancer decreased by
2% (P < 0.00) for every 25 metabolic
A1l 1994-2012
;;?aan z To summarize the 994-20 equivalent (MET)-h/week increments  Results from this
evidence from . in non-occupational physical activity, meta-analysis
N 1 1 Cohort studies:
orway prospective studies 31 Cohort studies . .. 3% (P <0.00) for every 10 MET-h/weekindicated that physical A wide range of
Norway/Sweden 1 . Total: Physical No quality . PSS . -
. regarding the . (roughly equivalent to 4 h/week of activity is significantly No suggestions. definitions of 6/7
Finland 2 o 63 786/ 2226 836 activity. assessment. D . . . . L
association between walking in 2 miles/h or 1 h/week of associated with physical activity.
Denmark 1 . .. Range: 77/ 7994 -17986/680000 . . . X .
China 1 physical activity and running in 6 miles/h) increments in  reduced risk of breast
mna breast cancer risk. . . recreational activity, and 5% (P < 0.00) cancer.
France 1 Enrollment period undisclosed R .
for every 2 h/week increments in
Canada 1 . g
moderate plus vigorous recreational
Europe 1
Sweden 1

activity, respectively.
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Chen, X. et al., 2019

Systematic review and Meta-

analysis
USA 26
Norway 2
Finland 2 To evaluate and 1994-2017
USA/Puerto Rico 2 quantify the 45 Cohort studies: Physical
Sweden 2 association between a
Europa 2 hysical Total: activity.
Franlc)e 2 activitp(IZA) and risk 88310/3 270 514
Y Range: 46/1566-8034/370029
Japan 2 of breast cancer.
Netherlands 1
Denmark 1
Norway/Sweden 1
Canada 1
China 1
Neilson et al., 2016
Systematic review and Meta-
analysis 1994-2015
USA a2 80 studies
Japan 6 .
Norwa 1 To estimate breast
Finl (}1’ 2 cancer risk associated 36 Cohort: Total
D::u::;rk ! with high versus low 46 428/1 397 130
China 3 levels of moderate to  Range: 46/1806-8034/257805 Physical
Canada 5 Vlg.O.l‘OLlS recreational activity.
Europe 2 activity, separately for 44 Case-control:
P pre-menopausal and Total: 66 073/111 066
Sweden 3
Mexico 1 forpost-menopausal Range:
Global 1 women. 75/102-7757/23163
Puerto Rico/US 1
Germany 3 Enrollment
iod 1954-2011
Poland 2 period 1954-20
Australia 2
Netherland 2 UK 1 Italy 2
Switzerland 1
Zhou et al., 2015 1993-2014
To evaluate the
Meta-analysis association betw'een 21 studies Sedentary
sedentary behaviors .
nd the risk of breast behaviors.
USA 7 a ¢ © a 7 Cohort:

cancer.

Norway 1 Total: 63356/2580046

NOS.

NOS.

NOS.

The overall relative risk (ORR) for
breast cancer was 0.87 (95% CI 0.84-
0.90). The inverse association was
consistent among all subgroup
analyses. In subgroup analysis by PA
type, the ORR for total activity was
0.87 (95% CI 0.81-0.93), for recreational
activity 0.88 (95% CI 0.85-0.91), for
occupational activity 0.91 (95% CI
0.84-0.99), and for nonoccupational
activity 0.87 (95% CI0.83-0.92). A
linear relationship was found between
breast cancer risk and PA(recreational
activity and total activity), and the
ORR was reduced by 3% (95% CI 0.95-

Possible
misreporting PA.

No individual-level
data for study
participants (many
It requires further studies were old).
exploration to
find the source of The studies didn't ~ 7/7
heterogeneity. have Dose-response
analyses of

Our systematic review
strengthens the
evidence that an
inverse correlation
existed between PA

and breast cancer risk. ]
recreational and

occupational PA

0.99) for every 10 metabolic equivalent alone.
of energy hours per week increment in
recreational PA and by 2%(95% CI Missing subgroup
0.97-0.99) for every 10 metabolic analysis.

equivalent of energy hours per week
increment in total PA.

Although risk
estimates may be
similar for pre-
menopausal and post-
menopausal breast
cancer, subgroup
effects may be

The substantial
heterogeneity

Investigate the .
among studies.

physical activity-
breast cancer

Pooled relative risks (RRs, 95% CI) for
women with higher versus lower

levels of moderate to vigorous

menopause Measurement error.

recreational activity were RR = 0.80 dependent. Suggest association across 777
(0.74-0.87) and RR = 0.79 (0.74-0.84) for < .¥ 8¢t timor sub types ,
. higher versus lower . Covariate
pre-menopausal (43 studies) and post- in pre- .
. level of moderate adjustment.
menopausal (58 studies) breast cancer, menopausal

activity are associated
with an approximately
20-21% lower risk of
pre-menopausal and
post-menopausal
breast cancer.

respectively, with high heterogeneity. women. Clinical

heterogeneity.

Subgroup analysis showed that the Recall and selection
bias in the included

risks of breast cancer for different
domains of sedentary behavior were epidemiologic studies No suggestions. studies. 717
similar, although only occupational ~ with the most up-to-
behavior showed statistical date evidence
significance (OR, 1.10; 95% CI, 1.02— indicated that

This meta-analysis of
observational

A wide range of
definitions of
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China 2
Canada 2
Netherlands 1
Poland 3
Sweden 3
Turkey 1
India1

Cheragi et al., 2012

Meta-analysis

Country
Not reported

Xia et al., 2014
Meta-analysis

USA 18

Sweden 3
Norway 1

Norway/Sweden 1

Denmark 2
Korea 1

China 2
Netherlands 5
France 2

Chen, Y. et al., 2017
Meta-analysis
Europa 12
USA 12

Asia 6
Australia 1

Range: 351/25624-
51520/1940510

14 Case-control:
Total: 19274/45726
Range: 233/485-4863/11646

Enrollment period undisclosed

1997-2011

50 studies
To estimate the overall
effect of overweight
and obesity on breast
cancer risk during pre-
and post-menopausal
period.

15 Cohort: 2 104 203

35 Case-control:
Total: 71 216

Case and controls not reported

Enrollment period undisclosed

1997-2014

To quantitatively 37 studies

assess the effect of

Body Mass Index Total: 28 684/1 523 780
(BMI) on breast cancer ~ Range: 52/609-4446/287115
risk.

Enrollment period undisclosed

To find out the
different effects of

BMI on the risk 1997-2014
of b;e;a;t ca;l:er 31 Cohort studies
a gl P d o Total:
menopausal and pos 42,271/3,318,79%

menopausal women,
and explore the
potential factors that
influence those
associations.

Range: 115/719-6808/1222630

Enrollment period: 1961-2008

Body mass
index and

breast cancer.

Body mass
index.

BMI, pre- and
post-
menopausal
breast cancer
risk.

STROBE.

No quality
assessment.

NOS.

1.18) and the combined ORs of breast
cancer are of borderline significance
for sedentary behavior of daily life
(OR, 1.10; 95% CI, 1.00-1.20) and
sedentary behavior of leisure time
(OR, 1.08; 95% CI, 0.98-1.19).

An inverse but non-significant
correlation between BMI and breast
cancer risk during pre-menopausal
period: OR=0.93 (95% CI 0.86, 1.02);

“sedentary” have

sedentary behavior
been used.

should be positively
associated with an
increased risk of
breast cancer.

Body mass index has

no significant effect on
the incidence of breast

. Selection bias.
cancer during pre-

menopausal period. .
P P 15 studies were not

RRi=0.97 (95% CI0.82, 1.16); and Overweightness and No suggestions included
RR.=0.99 (95% C10.94,1.05), buta  obesity may have a 88 : : 5/7
direct and significant correlation minimal effect on .
. ] Potential
during post-menopausal period: breast cancer, confoundin
OR=1.15 (95% CI 1.07, 1.24); RRi=1.16 although significant, variables 8
(95% CI 1.08, 1.25); and RR.=0.98 (95% but really small and ’
CI0.88, 1.09). not clinically so
important
This meta-analysis Complex
Significant non-linear dose-response highlighted that confounders.
(P <0.001) association was identified obesity contributed to
between BMI and BC risk in post-  increased BC risk in a Insufficient data
menopausal women. Individuals with ~ nonlinear dose- available in this
BMI of 25, 30, and 35 kg/m? yielded  response manner in meta-analysis, for
relative risks (RRs) of 1.02 [95% post-menopausal . subgroup analysis.
confidence interval (CI): 0.98-1.06], women. No suggestions. 5/7
1.12 (95% CI: 1.01-1.24), and 1.26 (95% Further, the analyses The methods used
CI: 1.07-1.50), respectively, when  indicated a significant restricted the
compared to the mean level of the non-linear dose- number of studies
normal BMI range. However, inverse response association included.
result though not significant was ~ between BMI and BC
observed in pre-menopausal women. risk in post- Misclassification
menopausal females. bias.
The summary relative risks (RRs) were In line with previous
1.33 (95% CL: 1.20-1.48) and 0.94(95%  studies BMI had Subgroup BMIwas
. analyses determined mostly
CI: 0.80-1.11) among post-menopausal different effects on . .
suggested that the by questionnaire
and pre-menopausal women, pre-menopausal and . . .
. geographical  investigation or self-
respectively. The dose-response meta-  post-menopausal .
location or reported. 717

analysis indicated a positive non- breast cancer risk.
linear association between BMI and However, contrary to
breast cancer risk among post- previous studies, a
menopausal women, and compared to  high BMI was not
the mean level of the normal BMI associated with

category (21.5 kg/m2) the RR in total decreased risk in total

genetic factors
may influence the The adjustments
relationship  factors of each study
between BMI and were not the same.
breast cancer.
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Sexton et al., 2011
Literature review

USA

Hidayat et al., 2018

Systematic review and Meta-
analysis

USA 11
Israel 1
Canada 1
Australia 1
Japan 2
Netherlands 2
UK1
Finland/Sweden 1
China 1
Norway 1
Denmark 1
Finland 1

Zahmatkesh et al., 2017

Body size and breast
cancer
risk in Hispanic and
African American
women

To evaluate the
association between
body fatness at a
young age (</=30
years), body fatness,
gain and the risk of
breast cancer.

To estimate the odds
ratio of
overweightness and

1979-2010
11 studies

1 Cohort:
Total: 52080

10 Case control:
Total: 4807/5224
Range:
127/317-1371/1400

Enrollment period undisclosed

1989-2016

24 Cohort studies:
Total:
33 606/2 000 548
Range: 101/719-9660
/947689

2008-2014

8 Case-control studies:

post-menopausal women werel.03
(95% CI: 1.02-1.05) per 1 kg/m2
increment. However, no statistically
significant association among total
pre-menopausal women was detected.
In subgroup analysis among European
pre-menopausal women, the summary
RR was 0.79(95% CI: 0.70-0.88). The
non-linear relationship showed a
negative non-linear association
between BMI and breast cancer risk
among European pre-menopausal
women. When compared to the mean
level of the normal BMI category, the
RRs were 0.98 (95% CI: 0.96-1.00) per
1 kg/m2 increment, respectively.

Body mass

. The results were inconsistent in both
index (BMI) or

. . No quality  race/ethnicity groups, with studies
weight gain assessment. reporting positive, inverse, and null
and the risk of - TeP &P ! .
results.
breast cancer.
Each 5 kg m(-2) increase in BMI was
significantly associated with a 14%,
Body fatness. NOS. 12% and 1.7% llower risk of breast
cancer later in life among all women,
pre-menopausal women and post-
menopausal women, respectively.
Obesity and ~ STROBE — A significant relation was observed

overweightnessbut this is not between obesity (OR =1.81, 95% CI =
a quality  1.24 - 2.64) and odds of breast cancer.

pre-menopausal The categorization
of BMI in a number
of articles included

in this study was not

women. More
research is needed to
better understand

these differences. in accordance with

the WHO standard.
Additional
There is an urgent studies are
need to identify the needed to
roles that both obesity ~ provide more
d adult weight gai derstanding of
and adult weight gain understanding o Scant data.

play in the the etiology of 4/7
development of breast this disease and

cancer in these  to explain some of

minorities. the disparities in
incidence and
mortality.
Higher body fatness at
a young age may have
youns ag Y Further
a protectiveroleinthe . .= .
clarification of the
later development of . .
. biological
breast cancer in both . s
mechanisms Recall bias in
pre-menopausal and L .
underpinning the younger age BMI in
post-menopausal .
association some of some 6/7
women. However, our R i
g between higher studies.
findings suggest that
. body fatness at a
increased body fatness
young age and

from a young age is
positively associated
with post-menopausal
breast cancer risk.

the risk of breast
is warranted.

Meta-analysis results More research in Inappropriate data
showed a significant Iran is necessary  in some studies, 4/7

relation between for elucidating
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Systematic review and Meta-  obesity as risk factors Total: 33852 assessment A significant relation was also obesity and the association ~ Lack of access to
analysis of breast cancer in tool. observed between overweightness and overweightness with ~ between BMI  data of summaries.
studies conducted in No more information on odds of breast cancer (OR =1.46, 95% risk of breast cancer in categories and
2017 Iran. sample size. CI=1.13-1.89). Iranian women and  onset of breast Not reported data of
we encouraged them  cancer during BMI during the time
Iran 8 to decrease their menopause. of menopause.
weight via physical
activity and diet
control.
Chen etal, 2016 When the most fully adjusted RRs
were combined, both WC (14 studies
-analysi To show the evi i § 1 i f ing f
Meta-analysis fz:t}ix;:ﬁz:::im: 1998-2015 RR per 10-cm increase = 1.06, 95% CI: mg:::;: dfei;z’ist Confounding factors
e 1.04-1.09, *=29.9%) and WHR (15 . Y :
USA 11 between abdominal . . Y circumferences but not Some small studies
Italy 1 fatness, as measured U Qs iimeliss simsibes, IR e O il ncszee 1'07'b ist to hip ratio, is ith null results
Y- LTSy LU L Total: 20602/885261 95% CL: 1.01-1.14, 2= 52.9%) were - * ot 10 TP ratio, withnud resu
Australia 1 by waist . o o . . associated with . have been
. Range: Abdominal significantly positively associated with . No suggestions. .
France 1 circumferences (WC) NOS. . modestly increased unpublished. 7/7
. . 64/253- fatness. postmenopausal BC, but neither WC |
Canada 1 or waist-to hip . . . risks of both pre- and
. . . 2111/155723 (eight studies, RR per 10-cm increase = .
China 1 ratio (WHR), and risks post-menopausal The included
1.05, 95% CI: 0.99-1.10, I = 0%) nor .
Netherland 1 of pre- and post- . . . . breast cancer studies were mostly
Europe 1 menopausal breast Enrollment period undisclosed WHR (11 studies, RR per 0.1-unit independent of from Europe and the
1 N increase =107, 95% CL:095-121, = 1P-RCeR o R
’ 59.7%) were associated with 8 ¥ .
premenopausal BC.
There is direct and
indirect evidence that
breast size is an
important factor in the
1960-2013 risk of developing
breast cancer. The
50 studies -breast re‘ducltlon The included
literature indicates studies are limited
Jansen et al., 2014 . 16 Breast size studies: that surgery .
To synthesize the N . by their
. Total: . . significantly decreases Well-designed .
. . literature on breast Increasing breast size appears to be a . . retrospective nature
Systematic review . . 9548-48596 . the potential for prospective
size as a risk factor for risk factor for breast cancer, and the . .
. Range: 42/42-2561/32557 . . . . carcinoma. The studies are )
breast carcinoma by . L . evidence is stronger for risk reduction . . Imperfect size.
Country g . 4 studies missing data Breast size. Not reported. . L X decreased incidence of  required to 4/7
Not reported examining studies with breast reduction, including

addressing this

breast cancer among further assess this

. prophylactic subcutaneous . - . Measurement
. . 8 Breast reduction surgery women with cosmetic  risk factor. .
question both directly . mastectomy at the extreme. . techniques.
and indirectl studies: breast augmentation
y Total: 955- 3808 has also been fairly Confoundin
Range: 10/30-443/2174 well established. The . &
variables.
subcutaneous
2 study questions did not mastectomy,

report numbers.

essentially a radical
reduction
mammoplasty, has
been shown in large
studies to be an
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effective method of
risk reduction in the
prevention of breast
cancer.
In Asian women,
breast cancer risk

In analyzing the subgroups of pre- increased with breast

Bae & Kim, 2016 2003-2015 menopausal versus post-menopausal . .
. density measured Future studies
women, the percent density (PD) X .
. . . . . ; . using the PD index, need to
Meta-analysis To investigate the 6 Studies index was confirmed to be associated . R
L . . . regardless of investigate how
association between with a significantly elevated risk for menopausal status breast densit Only woman who
Japan 3 breast density in 1 Cohort: Breast density. Not reported breast cancer (sES, 2.21; 95% CI, 1.52 to We pr ose the ’ ffects cancer r}i,sk were born and lived 6/7
Korea 2 mammography and 680/23481 a - POTREC- 321, 1(2)=50.0%). The RE-DRMR prop é a in Asia.
. 1 . further development among people of
Singapore 1 breast cancer risk in results showed that the risk of breast .
. . . of a breast cancer risk same race who
Asian women. 5 Case-control: cancer increased 1.73 times for each rediction model have emigrated to
Total: 1477/3463 25% increase in PD in post- P base doon t}(l)e a‘(])ther glaaces
Range: 71/-223-374/774 menopausal women (95% CI, 1.20 to ases . Lt
application of PD in
2.47). ]
Asian women.
Nelson, H. et al., 2012
1996-201
Systematic review and Meta- 996-2010 Studies reported
analysis 95 studies, 66 to the Meta- Extremely d?nse different measures.
analvsis Extremely dense breasts on breasts and first-
USA 43 Y mammography or first-degree degree relatives with Variation in the
Canada 4 relatives with breast cancer were breast cancer were degree of
. . 17 Cohort: . . . . .
Italy 4 To determine which associated with at least a 2-fold each associated with adjustment for
. . Total: 34 446/1 328 260 TheUS. . L . :
Germany 3 factors increase risk . increase in risk for breast cancer. Prior  at least a 2-fold confounding factors.
. Range: 128/1000-3538/205348 Woman 40-49 Preventive . . . L
France 2 for breast cancer in . breast biopsy, second-degree relatives  increase in risk for .
years old, and Services Task . . Nothing N
Norway 1 women aged 40 to 49 with breast cancer, or heterogeneously ~ breast cancer in Potential bias. 717
49 Case-control: breast cancer Force . . recommended.
Netherland 1 years and the . dense breasts were associated witha women aged 40 to 49
. . . Total: 62 463/83 577 risk. (USPSTF/Tas . R L
10 European counties: 1 magnitude of risk for 1.5- to 2.0-fold increased risk; current years. Identification of Some women
Range: k Force). . - . ;
New Zealand 2 each factor. use of oral contraceptives, nulliparity, these risk factors may outside the targeted
65/77-15893/24517 . .
UK1 and age 30 years or older at first birth be useful for age group were
USA & UK1 . were associated with a 1.0- to 1.5-fold personalized included.
1 study with unknown N . .
Island 1 increased risk mammography
56 Studies from countries all over . screening. Publication bias and
the world 1 Enrollment period: selective reportin,
Mid1960s-2006 porting.
Norway & Sweden 1
Namiranian et al., 2014 1971-2012 The largest ORs were obtained for . Majority of included
. o g The most important .
To determine most history of no live birth (2.25; 95% CI: redictors of breast studies were
Systematic review and Meta- . . 30 studies 1.58-3.18), body mass index (BMI) P . hospital based.
. important risk factors o cancer in EMR were .
analysis R more than 30 (2.21; 95% CI: 1.71-2.36), . . Further studies
for breast cancer in the Factors of ) history of no live
4 Cohort: NOS. age at first pregnancy more than30 . need to focus on Confounders. 5/7
. A Eastern breast cancer. birth, BMI more than X
The Mediterranean countries . Total: 1405/1029 years old (1.52; 95% CI: 1.30-1.77), and . risk factors
Mediterranean K 30, age at first .
Region Range 16/0-794/885 meat consumption more than three reenancy more than Only articles
e times per week (1.39; 95% CI: 1.03- b B7oneY O 420 published in
26 Case-control: 1.87). The other important predictors Y - Py English.
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Namazi et al., 2019

Systematic review and Meta-

analysis

UK1
USA3
Sweden 2
Denmark 1
Australia 1
Iran1
Malaysia 1
Brasil 1
Uruguay 1

Chan, D.S.M. et al., 2019

Systematic review and Meta-

analysis

Denmark 3
Norway 6
Sweden 14
Netherlands 4
International 1
Taiwan 1
China 3
Japan 7
Australia 4
France 5
Korea 2
Canada 3
UK 4
Italy 1

To systematically
review the association
between fat mass (FM)

and the risk of breast
cancer, and to conduct

a meta-analysis, if

possible.

To systematically
review the complex
associations between
energy balance-related
factors and breast
cancer risk.

Total:6022/7985
Range from 43/39-688/996

2003-2018
12 studies
7 Cohort:

Total:
5323/242053

Range: 228/7523-2913/162691

5 Case-control:
Total:
1496/2173
Range: 31/41-978/1042

1989-2017

142 studies
Total:
125900/8530000

Fat mass and
breast cancer
risk.

NOS.

Physical
activity,
sedentary
behavior,
adiposity, and
weight change.

were higher education and smoking as
risk factors, and physical activity and
ovulatory stimulating medication as
protective factors.

The pooled RR for the highest versus
the lowest FM (%) of cohort studies
was 1.44 (95% CI: 1.33, 1.56; I*: 63.3%,
p ¥40.008). The overall effect size for
adjusted case-control studies showed
no significant association (1.49, 95%
ClI: 0.77, 2.90; 1%: 93.2%; p ¥4 0.001).
After stratification by menopause, it
was revealed that the association
between FM and the risk of breast
cancer in post-menopausal women
(229, 95% CI: 1.12, 4.68; 12: 92%, p Y4
0.0001) was significant, while there
was no significant association in pre-
menopausal women (0.68, 95% CI:
0.18, 2.58; I2: 81.3%; p ¥4 0.02).

Higher physical activity was inversely
associated with both pre- (RR 0.79, CI
0.69-0.91), and post-menopausal
breast cancers, whereas increased
sitting time was positively associated
with post-menopausal breast cancer.
Although higher early adult BMI (ages
18-30 years) was inversely associated

body adiposity increased breast cancer
risk in post-menopausal women, and
the increased risk was evident for HR+
but not HR- breast cancers, and
among never but not current users of
post-menopausal hormones. The
evidence was less consistent in pre-
menopausal women. There were no
associations with adult weight gain,

inactivity, and
smoking.

Cohort studies
showed that higher
FM is positively
associated with the
risk for breast cancer.
However, only case-
control studies on
post-menopausal
women showed a
positive link.

Physical activity
reduces breast cancer
risk in both pre- and

post-menopausal

women, whereas
factors reflecting
energy imbalance
influence the risk

Some parts of with pre- and post-menopausal breast differently along the
NOS, self- cancers, adult weight gain and greater
made.

life course of the
women. Although
higher adiposity at
early adulthood may
reduce pre- and post-
menopausal breast
cancer risk, weight
gain and excessive
adiposity later in life
increase the risk,

More cohort
studies are
needed to clarify
this association.
Introduce a
certain cut-off
point for FM that
is linked with
breast cancer risk
in various
societies.

Better
understanding on
the impact of
these factors on
pre- and post-
menopausal
breast cancers
and their
subtypes
along the life
course is needed.

Limited studies and
high heterogeneity.

Lack of sufficient
information in most
included cohort
studies and limited
case-control studies.

All Cohort studies
reported the
association in post-
menopausal women,
could not compare
the link in both pre-
and post-
menopausal women.

Limited studies that

reported results for

both HRT and non-
HRT.

Different cut points
were considered
among studies.
Level of
misclassification of
cancer as pre- or
post-menopausal
depending on
whether the
required
information was
taken at study
baseline or cancer
diagnosis.

Measurement error,
as frequency,
intensity, and type
of activity were
poorly characterized
in most studies.

717
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Finland 3

Europa 7
Iceland 1
USA 73

inverse associations with adult BMI
(study baseline) and hip

circumference, and non-significant and evidently for HR+
associations with waist circumference but not for HR- post-

consistently in post-
menopausal women

Data on pre- and

post-menopausal

hormone receptor
defined breast

and waist-to-hip ratio that were menopausal breast cancers were
reverted to positive associations on cancers. Under limited.
average in studies accounting for BMI.  precautionary
No significant associations were principle, women
observed for HR-defined pre- should aim to be
menopausal breast cancers. physically active (at
least 150 min/week)
and follow a lifestyle
that leads to healthy
body weight (BMI
18.5-24.9 kg/m?2) for
breast cancer
prevention.
Table S5. Nutrition.
Period of included studies Theme/subject
s of the
Auth f incl i iff li Resul ASP
uthor, year, country Aim Number of included studies di er.ent Quality . esults Conclusions Further research Limitations CAS
Methodology studies assessment Risks and causes scores
Number of persons included
in the studies
Li etal,, 2014 2005-2013
Only t f t
o 7 Studies e
Systematic review and Meta- . . . included studies
. To clarify the evidence Mushroom intake .
analysis o The summary RRs of mushroom . have a prospective
on the association of 2 Cohort: . Mushroom intake may and breast cancer .
. Mushroom consumption on breast cancer were K . design.
dietary mushroom Total: 4777/1748623 . o be inversely risk need to be
Korea 2 R . intake and 0.96 (95% CI: 0.91-1.00) for pre- K L X .
. intake with breast Range cases: 1072/3505 NOS. associated with risk of confirmed with . . . 17
China 2 . breast cancer menopausal women and 0.94 (95% CIL: Limited information
cancer risk and to . breast cancer. large-scale
Japan1 e risk. 0.91-0.97) for post-menopausal . extracted from the
Ttalv 1 quantify its dose- 5 Case-control: women. respectivel prospective studies
Y response relationship. Total: 2313/2387 s resp v studies. ’
Furope Range cases: 127/479
8 : Many confounders.
Missing N of controls
2007-2011
Fritz et al., 2014 007-20 Two observational studies found no
. . To assess the 1.mpact 5 studies Black cohosh NOS. z?ssomatlon between black cohosh ar.ld Current evidence does Given confy?tmg RetrosPectlve
Systematic review on risk on primary use in women risk of breast cancer, whereas 2 studies ~ not support an but promising design.
breast cancer . R reported significant reductions in risk association between results, and
. R 3 Cohort: with or atrisk ~ Cochrane . . 6/7
Us2 incidence and risk of . . of primary breast cancer among post-  black cohoshand  apparent safety, ~ Variations in the
4928/53877 of breast risk of bias . . . .
Germany 2 breast cancer menopausal women (adjusted odds increased risk of  further researchis  dose of black
recurrence Range: cancer. tool ratio = 0.47, 95% confidence interval = breast cancer warranted cohosh
' 788/18861-3261/35016 o ' ’ '

0.27-0.82), and risk of recurrence
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Nie et al., 2014

Systematic review and
Meta-analysis

USA 8
Netherlands 2
Sweden 1
Germany 1
Japan 1
Denmark 1
Italy 2

Si et al., 2014
Meta-analysis

China 3
Italy 1
Japan 3
USA2
Norway 1
Germany 1
Europel
Uruguay 1
Europe/America 1

Tang et al., 2009
Meta-analysis

USA7
Denmark 2
Japan 2
Italy 2
Norway 1
France 1
Israel 1
Finland 1

Sweden 1

To examine the
association between
black tea consumption
and risk of breast
cancer.

To conduct a meta-
analysis to evaluate
the relationship
between egg
consumption and
breast cancer risk.

To assess the
association between

2 Case-control:
Total:
4411/12581
Range:
949/2473-3462/10108
1985-2010

15 Studies

7 Cohort:

Total:
12037/2405602
Range:
342/1376-5272/1715230

8 Case-control:
Total:
15047/13816
Range:
398/480-5882/5399

1995-2009
13 studies

5 Cohort:
Total: 19280/811555
Range:
248/7349-20832/351041

8 Case-control:
Total: 13949/37883
Range:
355/438-3539/19013

1969-2002
18 studies
9 Cohort:

Total:
9426/360887

(adjusted hazard ratio = 0.75, 95%
confidence interval = 0.63-0.89).

The association
between black tea

coffee consumption

and breast cancer risk.
9 Case-control:

Range: 51/4301-5272/88055

Standard of the

Further well-  lowest and highest

Black tea The results showed no association § designed large  levels of black tea
. . . consumption and . . q
consumption No quality between black tea consumption and breast cancer studies are are not consistent in 6/7
and breast  assessment. breast cancer risk in overall (OR=0.97; . R needed to confirm each study.
incidence remains
cancer. 95% CI = 0.89-1.05). our result.
unclear based on the .
R Confounding
current evidence.
factors.
Only included
Egg consumption was articles in English.
.assocmted with More cohort
. increased breast . Not evaluate the
Egg The meta-analysis results showed that . studies and . .
. . : . .. cancer risk among the relationship with
consumption No quality egg consumption was associated with European. Asian and ™0™ subgroup two eses dail 6/7
and breast  assessment. increased breast cancer risk (RR 1.04, sl:;—me/n sal analysis are 88 Y
cancer. 95% CI11.01-1.08). postmenopausa needed. .
population and those The categorical
who consumed >2, standards for egg
<5/week. consuming were
confused.
Possibilities of
The combined RR showed a Our findings suggest a confounders.
Coffee ‘borderhne significant 1‘nﬂuence of possﬂ).le influence of Further studies .
consumption  No qualit highest coffee consumption (RR, 0.95; high coffee are needed Only indexed
p AUy 950, CI, 0.90-1.00) or an increment of 2 consumption or an ' journals. 6/7
and breast  assessment. . .
cancer cups/day of coffee consumption (RR, increased coffee
’ 0.98; 95% ClI, 0.96-1.00) on the risk of ~consumption on the Coffee exposure

breast cancer.

risk of breast cancer.

assessed differently.

Total: 15824/14231
Range: 310/454-2642/5478

Enrollment period: 1964-2002
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Guo et al., 2015 1996-2014
Meta-analysis .
14 studies The summary RRs (95% ClI) of breast
. Confounders.
USA 6 cancer for the highest versus the Further research
Case-control/Cohort: 14 lowest categories were 1.10 (1.02, 1.19) Our findings indicate with well- . P
USA/Europe 1 To evaluate the . . . Misclassification of
L. Case-control: Red and for red meat, and 1.08 (1.01, 1.15) for  that increased intake designed cohort
Denmark 1 association of red and NOS, but not . . . meat.
. . 31552/1588890 processed meat . processed meat. The estimated of red and processed or interventional
China 1 processed meat intake showed in o . . s 6/7
. and breast . summary RRs (95% CI) were 1.11 meat is associated  studies is needed .\
Netherlands 1 with breast cancer . the article. . X . . . Intake quantities
Sweden 1 risk Range from cancer risk. (1.05, 1.16) for an increase of 120 g/day with an increased risk  to confirm the var
United Kingdom 1 ’ 53/551-7119/500000 of red meat, and 1.09 (1.03, 1.16) foran  of breast cancer. association. ¥
Francegz increase of 50 g/day of processed Publication bias
Enrollment period 1976-2011 meat. '
European 1
Missing N on 1 study
Alexander et al., 2010 Further
1989-2009 . -
T investigations of
18 Cohort studies: Red meat and ml:;(;t;ltzzl :éf:hd;s
USA9 To conduct a Total: 43813 Red and Overall, weak positive summary  processed meat intake I § b
Netherlands 2 comprehensive meta- Range: ec an . associations were observed across all does not appear to be analyses by o
. processed meat No quality . . . hormone receptor Limitations are not
Denmark 1 analysis of red or 53-7379 meta-analysis models, with the independently 5/7
. and breast  assessment. L. . . A . status, may reported.
Swedwn 1 processed meat intake isk majority being non-statistically associated with ide valuabl
China 1 and breast cancer risk. Enrollment period 1976-2007 cancer sk significant. increasing the risk of prO\i’rlBie ;2 ;a €
Europe 1 breast cancer. — gl I
UK1 Missing N sample size po ¢ @b ?,
North America/West Europe 1 Ot associations.
Unknown 1
1986-2007
Taylor et al., 2009
10 studies
Meta-analysis
3 Cohort: - ST It is important
The summary relative risk was 1.24  The findings indicate
USA4 Total: 1945/178336 that there b
Singapore 1 To examine the o Ran {e- (95% CI 1.08-1.42). Case-control that red meat intake furt;er r:fea:ch Recall bias.
82p influence of red meat ge: Red meat and ., studies had a risk of 1.57 (95% CI 1.23- may carry a different .
Uruguay 1 . 70/33725-1021/90659 No quality . . . - ~ looking at red
on breast cancer risk breast cancer 1.99), while cohort studies had a risk profile in pre Measurement error  6/7
Germany 1 . assessment. . o meat and other .
among pre- ) risk. summary relative risk of 1.11 (95% CI menopausal women . . with FFQ.
USA/Canada 1 menopasal women 7 Case-control: 0.94-131) as opposed to post- dietary variables
UK1 ’ Total: T menopausal women in different
China 1 1921/16415 P " populations.
Range: 32/20-15459/14291
Enrollment period:
1957-2003
Anderson, J. et al., 2018 To assess whether red 2003-2017 . The risk was increased in the highest High consumption of Inability to
and d Red and No quality 1 d ¢ d d No d . heth.
processed meat P i an tertile (>9 g/day) of processed meat  processed meat was S . etermine whether  6/7
Meta-analysis may be risk factors for 11 Cohort studies: P " consumption (adjusted hazard ratio associated with higher the associations
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USA 6
UK 2
Sweden 1
Europe 1
France 1

Rezaianzadeh et al., 2018

Systematic review and Meta-

analysis

Uss
US/Canada 1
China 2
Uruguay 2
UK1
Singapore 1
Germany 1
Europe 1

Farvid et al., 2018

Systematic review and Meta-

analysis

Denmark 1
USA 8
Canada 1
France 2
Sweden 2
UK 2
Japan 1
Europe 1
Netherlands 2

breast cancer due to
their iron content,
administration of
estrogens to cattle or
mutagens created
during cooking.

To determine the
impact of red meat
consumption on
breast cancer risk in
pre-menopausal
women.

To summarize the
evidence regarding
the relation of red
meat and processed
meat consumption
with breast cancer
incidence

Range: 102/2367-9305/494036

Total: 40257/1648994 and breast

cancer risk.

1991-2015
17 studies
8 Cohort: Red meat
Total: 20585/937330 consumption
Range and breast
TROBE
70/829-7379/343662 cancer risk in STRO
statement.
pre-
9 Case-control: menopausal
Total: 6090/6227 women:
Range:
122/199- 2386/1703
1989-2018
20 studies Red and
d meat
1 hort: processe
6 Cohort consumption
Total: 39547/1323013 and breast MOOSE.
Range: 102/1598-9305/319826
cancer
incidence.

4 Cases-control: Total:
1355/3020
Range: 180/264-579/1560

[HR] 1.21, 95% confidence interval [CI] overall risk of breast
1.08e1.35, p Z 0.001). Collation with 10 cancer; but this
previous cohort studies provided data association was driven
on 40,257 incident breast cancers in by post-menopausal
1.65 million women. On meta-analysis, breast cancer. After
processed meat consumption was taking account of
associated with overall (relative risk confounding, red meat
[RR] 1.06, 95% CI 1.01e1.11) and post- consumption was not
menopausal (RR 1.09, 95% CI associated with an
1.03e1.15), but not pre-menopausal  overall risk of breast
(RR 0.99, 95% CI 0.88e1.10), breast cancer either in UK
cancer. In UK Biobank and the meta- Biobank or the meta-
analysis, red meat consumption was analysis.
not associated with breast cancer
(adjusted HR 0.99 95% CI 0.88e1.12
and RR 1.03, 95% CI 0.99¢1.08,
respectively).

Out of the 513 retrieved studies, 17 (9
case-control and 8 cohort) were
entered into the meta-analysis. These
studies analyzed 26675 cases of breast
cancer and over 943557 control or
comparison subjects. The results of the
random effects meta-analysis
indicated a significant association
between red meat consumption and
breast cancer risk (relative risk: 1.269;
95% confidence interval: 1.117, 1.441;
P-value for heterogeneity=0.002). The
pooled relative risk was 1.087 (95%
confidence interval: 0.999, 1.183) for
cohort studies and 1.548 (95%
confidence interval: 1.255, 1.909) for
case-control studies.

The results of this
meta-analysis showed
that the women who
consumed red meat
had an increased risk
of breast cancer.
Guidelines have
placed red meat
consumption for
breast cancer risk in
category B; i.e.,, no
clear harm or benefit.
Thus, the results of
this meta-analysis
indicate the need to
revise the guidelines.

In the prospective
observational studies,
high processed meat
consumption was
associated with
increased breast

Red meat (unprocessed) consumption
was associated with a 6% higher
breast cancer risk (pooled RR,1.06;
95% confidence intervals (95%
CI):0.99-1.14; I = 56.3%), and
processed meat consumption was
associated with a 9% higher breast
cancer risk (pooled RR, 1.09; 95% CI,
1.03-1.16; I = 44.4%).

cancer risk. However,
red meat was not a
significant cause of
breast cancer.

for further
research.

Further studies

are required to

investigate this
association.

Further studies

examining
molecular

cancer are
needed.

varied according to
the hormonal
receptor status of
tumours, due to lack
of these data in UK
Biobank.

Cofounding factors.

Recall bias.

Using the food
frequency
questionnaire could
result in bias due to
measurement error
and misclassification
in exposure.

Publication bias.

Residual
confounding factors.

subtypes of breast The under- or over-

reporting of the

amount of food
groups could cause
measurement error.

7/7

7/7
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Chan et al., 2011
Meta-analysis

Country
Not reported

Hidayat, et al., 2016

Systematic review and
Meta-analysis

USAS5
Finland 1
France 1
Norway 1
Sweden 1
2Europe 1
China/
Singapore 1
Xie et al., 2013

Meta-analysis

China 5
Singapore 1
Singap/China 1
Japan 3
Korea 2
USA2
England 2
Asia/American 1
Netherlands 1
Germany 1
France 1
Sweden 1
Canada 1
Mourouti et al., 2015

Systematic review

Soy product and Isoflavones:

To perform a meta-
analysis of cohort and
case-control studies
that evaluate
multivitamin intake
and its relationship
with breast cancer
risk.

To address the
relation between
Calcium (Ca) and
breast cancer risk.

To conduct a meta-
analysis on the
association between
isoflavone intake and
breast cancer risk by
comprehensively
assessing isoflavone
exposure in the
targeted populations.

To reportina
systematic way the
current scientific
evidence relating

breast cancer and diet

2001-2010

8 studies

5 Cohort:
Total: 12507/347751

Range: 743/35023-9619/161806

3 Case-control:
Total:
7283/7246
Range:
861/790-3454/3474

2002-2013

11 Cohort Studies:
Total: 27962/929654
Range:
88/3627-7760/319985

1992-2010
22 studies

7 Cohort:
Total: 3681/254617
Range:
179/15555-1014/73223

15 Case-control:
Total:
12246/14871
Range: 167/360-3063/3430

2002-2012
25 Alcohol studies

20 Cohort:
Total: 68487/2711317

Multivitamin
intake and its
relationship
with breast
cancer risk.

Calcium and
breast cancer
risk.

Isoflavone
intake and
breast cancer
risk.

cancer.

Grade
Quality of
evidence.

Revman, risk

of bias.

NOS.

PRISMA.

No quality

assessment.

Diet and breast No quality
assessment.

The results Recall bias.
highlight the need
for more case- Variation of
control studies or duration or fervency
of use of 7/7

multivitamin.

Multivitamin use is
likely not associated
with a significant
increased or decreased ..
. controlled clinical

risk of breast cancer. )
trials to further

examine this

Multivitamin use was not significantly
associated with the risk of breast randomized

cancer.

No report of

relationship.  confounding factors.

Confounding factors

" in included studies.
Dose-response analysis revealed that

each 300 mg/d increase in Ca intake ~Our findings suggest Additional large
was associated with 2% (RR 0.98;95%  an inverse dose- prospective
CI0.96, 0.99), 8% (RR 0.92;95% CI  response association studies focusing

0.87,0.98) and 2% (RR 0.98; 95% CI between Ca intake and on the influence

Inter-relationship
between Ca intake
and vitamin D 7/7

) . . intake.
0.97, 0.99) reduction in the risk of total, risk of breast cancer. of hormone
re-menopausal and post-menopausal receptor status.
P P P . P P Moderate
breast cancer, respectively. .
heterogeneity across

studies.

Significant

More high-quality he

. . terogeneity is
rigorous studies, 8 y

detected among

Opverall, the results showed that Exposure to high especially long .
. . trials.
isoflavone reduced the breast cancer  isoflavone may be  term follow up
risk (a combined RR/OR of 0.68, 95%  associated with a studies of the Isoflavone
CI: 0.52-0.89) in Asian populations  reduced breast cancer  association L
. s 1 . consumption is
rather than Western populations (a risk in Asian between ssessed in a small 6/7
combined RR/OR of 0.98, 95% CI: 0.87, populations, isoflavone intake a a .a
. . R number of studies.
1.11) for the high-dose category. No  especially in post- and breast cancer
significant difference in the studies of menopausal women. should be
. Confounders as
Western populations. performed to .
. other lifestyle, more
confirm our .
result fruit, and less
' alcohol.
The consumptlo-n of dlet?ry fat, B Diet seems to be Further research DTt Ghe
probably suggestive of an increase in . should be .
. . . modestly associated . assessments used in
breast cancer risk, while studies K X oriented towards . 5/7
with the disease. the studies.

the analysis of
nutrition patterns,

evaluating the role of fruit/vegetable,
meat as well as dietary patterns and
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China 6
USA3
Japan 3
Germany 3
Korea 2
Great Britain 2
France 1
Sweden 1
Japan/Brazil 1

Missing land on the other studies

Range:
151/28380-11726/1280296

5 Case- control:
Total: 4875/5701
Range:
435/975-1350/1728

11 Fruits & vegetables
3 Cohort:
5999/370032
Range:
1072/32578-3659/285526

8 Case-control:
Total: 9901/10111
Range: 94/89-2503/3539

14 Meat intake
8 Cohort:
Total: 22402/780549
Range: 430/11699-7119-319826

6 Case-control:
Total: 8153/33835
Range:
94/89-3508/24697

22 Soy product and
isoflavones
7 Cohort:
3681/254617
Range:
179/15555-1014/73223

15 Case control:
Total: 9439/66173
Range:
144/183-1070/36458

9 Dietary fiber
9 Cohort
Total:
15880/641322
Range:
324/11726-5461/185598

5 Dietary carbohydrate
3 Cohort:

breast cancer risk, provide No consistent and rather than Difficult to make
inconsistent results. statistically strong  specific foods. comparisons
association between between studies.

breast cancer incidents ~ Larger well-
and dietary factors, designed studies.
except for alcohol.
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Total:
3857/145301
Range: 289/8926-2952/74942
2 Case-control:
Total: 950/2782
Range:
475/475-1391/1391
16 Dietary lipids
8 Cohort:
Total: 17027/878396Range:
129/11726-7119/319826
8 Case-control:
Total: 8140/72704
Range:
56/224-3474/62573
This study has included more
articles, but these are not
shown in the tables.
Albuquerque et al., 2014
Systematic review
The instruments
USA 6 2001-2012 used to collect data
U 3 diff th
rgnay . The findings of these studies suggest There was no evidence HHier among fhe
China 2 26 studies . . - studies.
that Mediterranean dietary pattern of an association
France 2 and diets composed largely of between traditional New studies are
Italy 2 To collate research on 11 Cohort: R P ) d . . The questionnaire
. . Breast cancer =~ PRISMA. vegetables, fruit, fish, and soy are  dietary patterns and required. . .
Sweden 1 the topic of dietary Total: 15567/531747 . . . : . used in most cases is
and dietary associated with a decreased risk of  risk of breast cancer. . 7/7
Canada 1 patterns and breast ~ Range: 207/1598-3026/90638 . . . known to be subject
. patterns risks.  STROBE. breast cancer. Only one study Diets that include ~ Improvement of
Japan 1 cancer risks. s . . . . to measurement
. showed a significant increase in risk ~ alcoholic beverages  instruments.
Brazil 1 15 Case-control: . . . . error.
. associated with the Western dietary ~ may be associated
Singapore 1 Total: ttern. with increased risk
Korea 1 13395/39847 pattemn. . Few of the
Australia 1 Range: 35/94-2884/22333 instruments were
Germany 1 valid.
Cyprus 1
Tanzania 1
Three European countries 1
Lietal., 2016 1987-2014 The pooled relative risk with 95% Results from this In future
To test the hypothesis Dietary confidence intervals of breast cancer meta-analysis investigations, Recall bias.
Systematic review and that dietary 9 studies cholesterol for the highest versus lowest category indicated that dietary 27HC, as a
Meta-analysis cholesterol intake intake and risk NOS. of dietary cholesterol intake was 1.29 cholesterol was metabolite of Confounding 7/7
increases the risk of 6 Cohort: of breast (1.06-1.56). For dose-response analysis, associated with an cholesterol, factors.
USA 4 breast cancer. Total: 5442/377909 cancer. a nonlinear relationship was found increased risk of should be paid
Canada 1 Range: 54/3988-2830/182671 between dietary cholesterol and breast  breast cancer. more attention,
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Finland 1
Uruguay 1
Saudi Arabia 1

Cao et al., 2016

Systematic review and
Meta-analysis

Japan 2
Europe 1
USA 11
China 1
France 1
Sweden 3
Netherland 1
Italy 1
Norway 1
Canada 1
Finland 1

Kolahdouz Mohammadi et al., 2017

Systematic review and Meta-
analysis

Finland 3

USA1
Sweden 1

Yu et al., 2017

Systematic review and
Meta-analysis

3 Case-control:
Total:
3226/9160
Range:
365/762-2362/7401

1987-2015
Dietary intake:
To assess the 24 Cohort studies:
- Total: 44629/1556599 .
association between Dietary total fat
. Range:
dietary total fat and and fatty

54/270-10062/337237

fatty acids intake and acids/serum fat.

breast cancer risk .
Biomarkers:

7 Cohort studies:
Total: 1334/3511
Range: 71/212-363/1065

2000-2009
T duct
© cs)n ueta 5 studies
systematic review and
ta-analysi Ruminant
meta-analysis 2 Cohort uminan

trans-fatty
acids and risk

assessing the

association of ¢9,t11- P

Range: 941/62573-2952/66651

CLA, and t11-18:1 VA of breast
lilrl:tlas 1)<e (j:hs E’lén;t 3 Case-control: cancer.
Ay ertan . 4 Total: 1444/2486
cancer rsk. Range: 127/204-1122/2036
T luate th
O evatuate the 1996-2015 Dietary B 2
association between .
dietary vitamin B2 intake and
Y 10 studies breast cancer

intake and the risk of
breast cancer.

risk.

NOS.

NOS.

NOS.

cancer, and the association became
statistically significant when the
cholesterol intake was greater than 370
mg/d.

The pooled RR of breast cancer for the
highest versus lowest category of
dietary total fat intake was 1.10 (1.02-
1.19); however, no association was
observed in studies adjusting for
traditional risk factors of breast cancer.
No association was observed between
animal fat, vegetable fat, saturated
fatty acids (SFA), monounsaturated
fatty acids (MUFA), polyunsaturated
fatty acids (PUFA), n-3 PUFA, n-6
PUFA, eicosapentaenoic acid,
docosahexaenoic acid, alpha-linolenic
acid, oleic acid, linoleic acid,
arachidonic acid, and the risk of breast
cancer. The pooled RRs of breast
cancer for the highest versus lowest
category of serum SFA, MUFA, PUFA,
n-3 PUFA and n-6 PUFA were 1.00
(0.78-1.28), 1.41 (0.99-2.03), 0.59 (0.27-
1.30), 0.81 (0.60-1.10) and 0.84 (0.60-
1.18), respectively.

Three studies on ¢9,t11-CLA and t11-
18:1 VA serum levels and t11-18:1 VA
intake were evaluated in the
systematic review only (narrative
synthesis) and four studies (2 case-
control and 2 cohort studies on ¢9,t11-
CLA intake) were included in the
meta-analysis (quantitative synthesis).
The pooled RR for the highest versus
lowest category of ¢9,t11-CLA intake
was 0.94 (95% CI: 0.64-1.25) with
evidence of heterogeneity (with 67,533
participants, I’=78.3%, P=0.003).
Studies that could not be included in
the quantitative syntheses were
inconclusive.

No association between B2 intake and
breast cancer risk.

especially in post-
menopausal
women with
estrogen receptor-
positive breast
cancer.

The meta-analysis Confounders.

suggest that dietary
total fat and fatty
acids might not be a

Studies with
serum fatty acids Limited number of
are still needed to studies with serum  7/7

. confirm the fatty acids.
major concern for -
findings.
breast cancer.
Measurement errors.
Confounding or
Adequately bias.
powered
No association was ~ observational =~ The meta-analysis,
found between c9,t11- studies lacked power to
CLA intake and breast  specifically perform subgroup

7/7
cancer risk, but the designed to assess and dose-response /

number of studies  the effects of R- analysis.
identified was small. ~ TFA on breast
cancer, are In any meta-
warranted.  analysis, publication

bias is possible.

Results indicate that More studies are Confounding
dietary B2 intake is  still needed to factors.
weakly related to  further clarify B2 717
reduced risk of breast intake and breast Assessment method.

cancer cancer risk.
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USA3

Italy 2 Switzerland 1 Japan 1

Canada 1
China 1

Australia 1

Wau et al., 2016

Meta-analysis

USA 15
Norway 5
Finland 1

Japan 6

Singapore 1
Denmark 2

Sweden 3
UK 2
China 2
Korea 1
France 3

Netherland 2
North American and Western

Europe 1

European 2

Xiao et al., 2019

Systematic review and Meta-

analysis

Greece 2
Spain 1

Argentina 1

Iran1
France 2
Germany 1
China 2
Uruguay 3
Korea 1l
USA 8
Italy 2
Japan 3
Canada 2
Australia 1
Sweden 1

To investigate the
association between
different dietary
protein sources and
breast cancer risk.

To examine the
associations between
different dietary
patterns and the risk
of breast cancer by
conducting a meta-
analysis of

observational studies.

5 Cohort: Total: 5279/187303
Range: 391/9009-2491/72861

5 Case-control:
Total: 6989/7372
Range: 289/388-2569/2588

Enrollment period: 1982-2008

1989-2015
46 studies

42 Cohort:
Total: 59362/2753808
Range: 29/1448-7379/500000

4 Case-control:
Total: 1253/27189
Range: 180/551-466/24697

2001-2016
32 studies

14 Cohort:
Total: 26309/785507
Range: 119/1598-3659/91779

18 Case-control:
Total: 17344/44274
Range: 100/174-2884/22333

Dietary protein.

Dietary pattern
and risk of
breast cancer.

NOS.

NOS.

Recall bias in case
control studies.

The summary relative risk (RR) for
highest versus lowest intake was 1.07
(95% confidence interval (CI) 1.01-1.14,
1(2) = 34.6%) for processed meat, 0.92
(95% CI 0.84-1.00, I(2) = 0%) for soy
food, 0.93 (95% CI 0.85-1.00, I(2) =
40.1%) for skim milk, and 0.90 (95% CI

0.82-1.00, 1(2) = 0%) for yogurt. Similar [u81er S0y food and ~designed cohort
skim milk intake may or intervention

reduce the risk of studies and
breast cancer. There studies exploring
was a null association the mechanisms
between poultry, fish, are needed.
egg, nuts, total milk,
and whole milk intake
and breast cancer risk.

Higher total red meat,
fresh red meat, and
processed meat intake
may be risk factors for
breast cancer, whereas Additional well-

Most studies
assumed that diet
did not change over
many years of
follow up.

conclusions were obtained in dose-
response association for each serving
increase: total red meat (RR: 1.07; 95%

CI1.01-1.14, I(2) =7.1%), fresh red
meat (RR: 1.13; 95% CI 1.01-1.26, I(2) =
56.4%), processed meat (RR: 1.09; 95%

CI1.02-1.17, 1(2) = 11.8%), soy food
(RR: 0.91; 95% CI 0.84-1.00, 1(2) = 0%),
and skim milk (RR: 0.96; 95% CI 0.92-

1.00, I(2) = 11.9%).

The pooled analyses found that a
Western dietary pattern was The results of the
associated with a 14% increased risk current meta-analysis

(RR 1.14, 95% CI 1.02, 1.28), whereas a

Recall bias and

suggest a possible control selection

prudent dietary pattern was increased risk of bias.
associated with an 18% reduced risk of breast cancer
breast cancer (RR 0.82, 95% CI 0.75, associated with a Large-scale Confounding
0.89). In addition, sub-group analyses ~ Western dietary ~ cohort studies of factors.
showed that the positive association pattern and a reduced high-quality need
between a Western dietary pattern  risk with a prudent  to be conducted Different

and breast cancer risk was significant ~ dietary pattern. As to further confirm classification of the

among post-menopausal (RR 1.20,  dietary patterns are the findings of the dietary patterns.
95% CI 1.06, 1.35), but not pre- modifiable, these current meta-
menopausal women (RR 1.18, 95% CI findings may provide
0.99, 1.40), and significant for hormone viable strategies for
receptor-positive tumors (RR 1.18, 95%
CI 1.04, 1.33), but not receptor-
negative tumors (RR 0.97, 95% CI 0.83,
1.12). In contrast, the inverse
association between a prudent dietary

analysis. Variability in the

factor analysis
breast cancer
prevention through
changes in dietary
intake.

and/or principal
component analysis
may still exist.

7/7

5/7
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Three European counties: 1

pattern and breast cancer was
significant in pre-menopausal (RR
0.77,95% CI 0.61, 0.98), but not post-
menopausal women (RR 0.88, 95% CI
0.74, 1.03), and significant for both
hormone receptor-positive and
receptor-negative tumors.

2015-2017
The random effects meta-analysis
Zahedi et al., 2018 . showed a positive and significant e
9 studies L. . In conclusion, in this
association between DIP and the risk svstematic review and
Systematic review and Meta- of breast cancer (pooled odds ratio, Y .
. . 6 Cohort: : . meta-analysis of
analysis To summarize the 1.14; 95% confidence interval, .. .. Small number of
. Total: 16765/280855 . . studies investigating .
findings on the Dietary 1.01e1.27). The pooled effect size was o studies.
Sweden 1 association between Range: inflammatory not statistically significant because of the association No
. . 145/1453-7495/122788 . N ] between DIP and recommendations | . .
France 1 dietary inflammatory potential and NOS. the type of studies, including cohort Missing subgroup  6/7
. . . breast cancer, we for further R
USA3 potential (DIP) and breast cancer (pooled relative risk, 1.04; 95% analysis.
5 3 Case-control: . . . found that DIP was research.
Germany 1 the risk of breast risk. confidence interval, 0.98e1.10) and .
Total: 6323/15247 . positively and .
Italy 2 cancer. Range: 867/1691-2887/8399 case-control (pooled odds ratio, 1.63; sienificant] Cofounding factors.
China 1 8¢ 95% confidence interval, 0.89¢2.37) ighuticantly
] ol associated with a risk
- . studies. We found a significant and
Difficult to combine the i, L . of breast cancer.
positive association between higher
numbers, because of i
- DIP score and risk of breast cancer.
classification.
Mulholland et al., 2008 2001-2008
. . 14 Studies Non-significant increased breast
Systematic review and Meta- .
nalvsis cancer risks for pre-menopausal
analy To examine if an 10 Cohort: women (relative risk (RR) 1.14, 95% CI L.
- . Findings do not Confounders.
USA 6 association exists Total: 0.95-1.38) and post-menopausal rovide stron No
between dietary 13122/485393 Glycaemic load women (RR 1.11, 95% CI 0.99-1.25) P 6 . .
France 1 . : . . support of an recommendations Each study in the
glycaemic index (GI) Range: intake and NOS. consuming the highest versus the L . 7/7
Italy 2 . . association between for further meta-analysis had
. and glycaemic load 289/8959-4082/90655 breast cancer. lowest category of Gl intake. Pooled .. .
Australia 1 . . dietary GI and GL and research. categorized GI and
(GL) intake and breast cohort study results indicated no . .
Denmark 1 ) - breast cancer risk. GL differently.
Canada 1 cancer risk. 4 Case-control: association between post-menopausal
Mexico 1 Total: risk and GL intake (RR 1.03, 95% CI
. 4541/6618 0.94-1.12).
Switzerland 1
Range:
331/534-2569/2588
Schlesinger et al., 2017 To investigate the The summary RRs (95% Cls) for breast Menopausal and Further studies Cofounding factors.
associations between 1990-2015 cancer were 1.04 (1.00-1.07) per 10 hormone receptor on glycemic
Systematic review and Dose carbohydrate intake, units/d for glycemic index, 1.01 (0.98- status, butnot BMI, index, glycemic ~ There were no
response Meta-analysis glycemic index, 19 studies Glycemic 1.04) per 50 units/d for glycemic load, might be potential load, differences in
glycemic load, and index, No qualit and 1.00 (0.96-1.05) per 50 g/d for  influencing factors for carbohydrate and associations
USA 10 risk of breast cancer 18 Cohort: carbohydrate, sse:lsmen}; carbohydrate intake. For glycemic the associations  sugar intake, and detected between  6/7
France 1 stratified by Total: 45752/1488402 BM]I, and breast a ’ index, the association appeared ~ between carbohydrate  risk of breast normal- and
China 1 menopausal status,  Range: 15/590-11576/334849  cancer risk. slightly stronger among post- intake, glycemic cancer are overweight pre- or
Italy 2 hormone receptor menopausal women (summary RR per index, glycemicload, needed.Such  post-menopausal
Denmark 1 status, and body mass 1 Case- control: 56/214 10 units/d, 1.06; 95% CI, 1.02-1.10) than and breast cancer risk. studies should women.
Sweden 1 index (BMI). among pre-menopausal women, account for
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European countries 1 though the difference was not menopausal ~ Measurement error
Finland 1 statistically significant (Pheterogeneity status, hormone of diet
Canada 1 =0.15). Glycemic load and receptor status,

carbohydrate intake were positively excess body
associated with breast cancer among weight, and use
post-menopausal women with of hormone
estrogen-negative tumors (summary replacement
RR for glycemic load, 1.28; 95% CI, therapy.
1.08-1.52; and summary RR for
carbohydrates, 1.13; 95% CI, 1.02-1.25).
No differences in BMI were detected.
2012-2014
Van Maele-Fabry et al., 2016 . . Eurtber .
6 studies investigation with .
The study does not focus on Confounding
Systematic review and Meta- To investigate the © study does o atocuso variables.
analvsi L 5 Cohort: - s . provide support for improved
ysis association between No statistically significant increased .
dietar Total: 11588/351617 . isk of b b d the hypothesis that accuracy of i di
'y exposure to Range: Cadmium No qualit risk of breast cancer was observe dietary exposure to individual dietar Different dietary
USA2 Cadmium (Cd) and 402/23815- 66gS 8 /150889 exposure and assegsmen}: when all studies were combined cd incZeasSs therisk  Cd intakes an dyhabits, quality of Cd  6/7
Japan 2 breast cancer focusing breast cancer. " (mRR. =. 1.03; 95% confidence interval . . L data, Cd pollution
of breast cancer in  differentiation of .
Denmark 1 on post-menopausal [CI]: 0.89-1.19). levels, which could
1 Case-control: post-menopausal  breast cancer by .
Sweden 1 women R have impacted these
212/253 women. pathological Lo
studies differently.
features are
Enrollment period: needed.
1987- 2002
It is necessary to
2012-2014
Wu et al., 2015 investigate this Confounders
To perform an 6 Studies There was no statistically significant Our study did not find relationship ontou ’
Meta-analysis updated meta-analysis . positive association between dietary ¥ o among the high- .
. Cadmium . a statistically . Recall bias.
reevaluating the 5 Cohort: exposure and MOOSE. Cd exposure and BC risk, the sionificant positive risk groups, and
USA2 association between oo posure combined RR and corresponding 95% & Lcant postty more cohort 7/7
. . Total: 11588/309585 breast cancer association between . Measurement error.
Japan 2 dietary Cadmium Range: 402/23815-6658/150889 risk STROBE. ClIwas 1.01[0.88, 1.14]. The result was dietary Cd exposure studies based on
Denmark 1 exposure and breast ge: ' not modified by menopause status, Y P diverse . .
. . - and BC risk. . Selection bias and
Sweden 1 cancer risk. geographic area, or study design. populations are L .
1 Case-control: needed publication bias.
Total: 390/390 ’
2006-2014 Higher urinary Cadmium levels were The results suggest  Better designed
Lin et al.. 2016 associated with an increased risk for that cadmium population
i 10 studi breast cancer (highest versus lowest exposure may lead to studies are
. - stuies quantile, pooled odds ratio [OR]=2.24, an increased risk of needed. The
Meta-Analysis To quantitatively 95% fid int 1195% Cl1=1.49- breast d derlvi Measurement
summarize the current 5 Cohort: Total: 11588/309585  Cadmium o confidence fferva [ o 1. reast cancer, an uncerymng difficulties.
USA 4 evidence for the Range: exposure and 3.35) and a Imug/g creatinine increase  urinary cadmium  mechanisms for
: . in uri ium 1 1.02-fold level ium i 7/7
Sweden 1 relationship between 402/23815-6658/150889 breast cancer NOS m' urinary cadmium led to a 1.02-fold e.Ve y ca.n serveas a cadn'flum mn Recall bias. /
Japan 3 Cadmium exposure risk increment of breast cancer (pooled  reliable biomarker for promoting breast
P P . ’ OR=2.02, 95% CI=1.34-3.03); however, long-term cadmium cancer
Denmark 1 and breast cancer risk. 5 Case-control: . . . Confounders.
988/4294 pooled estimates for dietary cadmium exposure and may development
Range: intake found no significant association  predict the breast need more

99/99-390/3120

between cadmium exposure and
breast cancer risk (highest versus

cancer risk. investigation and

the corresponding
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intervention

lowest quantile, pooled relative risk
methods should

Larsson et al., 2015

Systematic review and Meta-
analysis

United States 5
Japan1
China 1

Lithuania 1

Hou et al., 2019

Systematic review and Meta-
analysis

Sweden 5
USA9
Australia 1
Europe 2
Germany 1
France 1
Singapore 1
UK1
Japan 2
Netherlands 2
Canada 2
Italy 3
USA & Canada 1

To identify the
association between
urinary Cadmium
concentration, a
biomarker of
Cadmium exposure,

and breast cancer risk.

To estimate the pooled

results of the

association of healthy
dietary patterns with
breast cancer risk and

survival.

2006-2015
7 Studies

2 Cohort:
Total: 67/10 472

Range: 25/2254-42/8218

6 Case-Control:
Total: 1416/ 5 083

Range from 92/98-585/2884

2001-2016

31 Cohort studies:
Total:
56451/1574557
Range:

119/1598-10225/335062

[RR]=1.01, 95% CI=0.89-1.15).
also be developed
to prevent
cadmium-
induced breast

cancer.

Most studies had a

There was no consistent association
between urinary Cadmium and breast
cancer mortality in the cohort studies.

In case-control and cross-sectional
Cadmium studies, the pooled odds ratios were
concentration No quality ~ 2.24 (95% confidence interval: 1.50,
and breast  assessment. 3.34; I2=63.4%) for the highest versus

cancer risk. lowest category of cadmium
concentration and 1.66 (95%

confidence interval: 1.23, 2.25) for each
0.5-mug/g creatinine increase of
Cadmium concentration.

Large prospective
studies are

This meta-analysis
suggests that a high
may be a risk factor this finding.
for breast cancer.

Further
investigation is
needed to better
understand the

There was a statistically significant
mechanism

lower risk of breast cancer associated
with healthy dietary patterns (RR =
0.93, 95% CI: 0.88, 0.98). Subgroup

analysis results suggested that there

was an inverse association between The results suggested
that healthy dietary

patterns and

how dietary

breast cancer risk and posterior-
patterns affect

derived healthy patterns, but no patterns might be cople differentl
Heathy dietary NOS statistically significant associations associated with a pb pmeno ausaly healthy dietary
patterns ’ were found in other stratified reduced risk of breast styt s n§bre ot patterns.
cancer and all-cause o 2
cancer subtypes. . .
Only single time-

subgroups (a priori-derived diet,
study region, menopausal status, or
breast cancer subtypes). Healthy
dietary patterns were associated
inversely with all-cause mortality (RR
=0.76, 95% CI: 0.63, 0.92); however, no
association was found for breast
cancer specific mortality.

mortality among
breast cancer patients.

or carefully
designed

studies are

between dietary

breast cancer and

Future studies
involving large
scale randomized
controlled trials

observational

retrospective and
cross-sectional
design.

Selection bias.

Exposure

cadmium exposure needed to confirm measurement error.

Confounders.

Cadmium exposure
differed between the
countries.

Small studies.

The included
studies have their
own strengths and

limitations.

Only compared the

risk estimates or

the highest and

lowest categories of

Only included

English.

required to get

mortality between

6/7

7/7

point measurements
of dietary patterns
were examined in

the included studies.

published studies in
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more definitive

conclusions.
The meta-analysis
for some iron
measures was based
Comparing the highest versus lowest only on a small
category, heme iron intake was number of studies.
Chang V.C. et al., 2019 . g .y
significantly associated with increased
Svstematic review and Meta breast cancer risk, with a pooled RR of Restricted cubic
Y . 1.12 (95% CI: 1.04-1.22), whereas no spline dose-
analysis 1990-2018 . X L To better
associations were found for dietary Heme iron intake and . response analyses
. elucidate the ..
. (1.01, 95% CI: 0.89-1.15), supplemental serum iron levels may . . were limited to the
USA 12 27 studies - relationship
(1.02, 95% CI: 0.91-1.13), or total (0.97, be positively . range of exposure
Canada 1 S . . between iron and -
95% CI: 0.82-1.14) iron intake. associated with breast ., values derived from
Germany 2 12 Cohort: - . . . breast cancer risk. , .. .
To evaluate the Associations of iron status indicators cancer risk. Although individual studies.
Denmark 1 . Total: . . . . A larger number
associations between Iron intake, with breast cancer risk were generally  associations were
Italy 1 .. 25870/867824 . . P o of homogeneous .
both iron intake and body iron NOS. in the positive direction; however, a modest, these findings . Analyses combined  7/7
UK1 . Range: 80/1795-9305/193742 oy . studies acrossa .
. body iron status and status. significant pooled RR was found only ~ may have public . risk estimates across
Switzerland 1 . . s wide range of . .
breast cancer risk. for serum/plasma levels (highest vs.  health implications studies with
France 1 15 Case-control:  13335/16816 R . . exposure values . .
o lowest) of iron (1.22, 95% CI: 1.01-  given the widespread different designs,
Finland 1 Range: e . are needed to .
1.47), but not for ferritin (1.13, 95% CI: ~ consumption of . populations,
Sweden 1 107/212-3452/3474 . ; A R confirm these B L
R 0.78-1.62), transferrin saturation (1.16,  (heme) iron-rich . settings, statistical
China 2 . results in the .
. 95% CI: 0.91-1.47), or total iron- foods. adjustments of
Taiwan 1 Enrollment: 1969-2011 6o . future .
Japan 1 binding capacity (1.10, 95% CI: 0.97— covariates, etc.
P . 1.25). In addition, a nonlinear dose- (some of which were
Australia 1 - .
response was observed for heme iron explored in our
intake and serum iron (both subgroup analyses).
Pnonlinearity < 0.05).
Genetic association
studies were not
considered.
Table S6. Blood and Metabolism.
Period of included studies Theme/subjects
Ai f the different
Author, year, country m Number of included studies = 1_ eren Quality Results . el CASP
studies . Conclusions Further research Limitations
Methodology assessment Risks and causes scores
Number of persons included
in the studies
Macis et al., 2014 To investigate 2003-2013 The SRR for the 'highest' versus Properly
whether circulating 'lowest" adiponectin levels indicated . . designed studies
p ’ ; , . o L. . Low circulating
Systematic review and Meta- adiponectin, an 15 studies a 34% reduction in breast cancer risk _ . . are needed to
. . j . . . MOOSE. o . R ., adiponectin levels are .
analysis insulin-sensitizing Circulating [95% confidence interval (CI): 13%- . X confirm the role
. . o . associated with an . . Confounders 7/7
hormone produced by 1 Cohort: adiponectin. 50%]. Between-study heterogeneity . of adiponectin as
. . STROBE. . increased breast
USA 3 adipocytes, is Total: was not substantial (I>=53%). The cancer risk breast cancer
Japan1 associated with breast 57/235 comparison between 'highest' and a ' biomarker, and
Greece 2 cancer risk or not. clinical trials

'lowest' levels of adiponectin
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China 1 14 Case-control: showed an inverse association in should be
Korea 1 Total: 4192/5042 post-menopausal women (SRR=0.80; performed to
Germany 1 Range: 95% CI: 0.63-1.01) and an indication identify those
Sweden 1 41/41-1477/2196 of an inverse relationship in pre- interventions that
Taiwan 1 menopausal women (SRR=0.72, 95% may be effective
Malaysia 1 CL: 0.30-1.72). in modulating
Italy 1 adiponectin levels
France 1 and reducing
Saudi Arabia 1 breast cancer risk.
Opverall, there was an evident
inverse association between serum
adiponectin levels and breast cancer
= ) =(~ -
Yu, Z. et al., 2019 (MD 0'29_’ 95% CI=(-0.38, -0.21), The current meta-
P<.001). Asian subgroup showed a .
e . o analysis suggests that
. significant negative association ] .
Meta-analysis X . the serum adiponectin
between serum adiponectin .
concentrations and breast cancerin oY be inversely
Pakistan 1 . L associated with breast Only included
. subgroup analysis by ethnicity A further meta- .
Kuwait 2 cancer. Decreased L observational
Saudi Arabia 2 (MD=-2.19, 95% ClI=(-3.45, -0.94), serum adiponectin analysis might be studies
3 2003-2017 P<.001). However, no statistical um a 'po essential in the u ’
Taiwan 1 - . . levels in pre-
Portugal 1 significance was found in Caucasian menopausal women future, because of Some studies might
8 To assess the 27 Case-control studies: . . subgroup (MD=-0.65, 95% CI=(-1.47, P R the limitations. A . 8
Sweden 1 . Adiponectin and o may also be inversely be missed.
association of Total: . 0.17), P=0.12). Additionally, a . . larger sample
Greece 3 . . risk of breast NOS. . . associated with breast 7/7
adiponectin 7176/ 8 318 further subgroup analysis of Asian K based meta- .
USA 3 . cancer. i cancer risk other than .. Failed to carry out
with breast cancer. Range: stratified by menopausal status analysis is
Turkey 3 . . post-menopausal . further subgroup
UK1 Case-control: showed higher concentrations of status. In addition essential to be analvses
. 40/30-1447/2196 adiponectin in healthy control ) " carried out in the yses.
China 3 low serum
group, whether they were pre- . . . future for further .
German o adiponectin levels in . L Confounding
menopausal (MD=-0.85, 95% CI=(- . investigation.
Japan 2 Asian women were factors.
. 1.50, -0.19), P=.01) or post- .
Mexico 1 o more likely to be
. menopausal (MD=-2.17, 95% CI=(- . :
Malaysia 1 C g associated with breast
4.17,-0.18), P=.03). No significant .
France 1 . . cancer risk than
difference was observed concerning .
. Caucasian women.
the association between serum
adiponectin and breast cancer
metastasis (MD=-1.56, 95% CI=(-
4.90, 1.78), P=.36).
Ye]J. et al, 2014 1 adi i
e]. etal., 20 ' Serum tf)ta adiponectin . e
The aim of the present concentrations were lower in observational
Systematic review and Meta-  study was to conduct patients with breast cancer, with a These results More research is studies
analysis a systematic review 2003-2010 pooled SMD of -0.39 mug/ml (95%  collectively suggest needed to clarify ’
and a meta-analysis Circulating ~ MOOSE (but CI-0.618 to -0.161, P=0.001). that lower adiponectin the association Confoundin
China 1 on the association 8 Case-control studies: adiponectinand ~ didnot =~ However, adiponectin levels were levels are associated between visceral fa(c)’z)rs 8 6/7
Taiwan 2 between circulating Total: 885/918 breast cancer. report). not associated with the risk of breast with a higher risk of fat and circulating ’
Malaysia 1 adiponectin levels and Range: 41/43-244/244 cancer in pre-menopausal women breast cancer in post-  adiponectin .
- . Recall and selection
Korea 1 the risk of breast [four studies, random effects menopausal women. levels. bias
Japan 1 cancer. SMD=0.02 mug/ml (95% CI -0.164 to ’
Greece 2

0.204, P=0.829)].
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Small studies with

Gu, L. etal., 2018
Meta-analysis

Turkey 2
Greece 2
Portugal 1
Japan 2
China 5
USA 6
Saudi Arabia 2
Pakistan 1
France 1
Mexico 1
Kuwait 2
Malaysia 1
Germany 2
Australia 1
Korea 1
Taiwan 1

Pan et al., 2018

Systematic review and Meta-
analysis

Sri Lanka 1
China 3
Egypt1
Greece 5

Portugal 1
Saudi Arabia 2
UK1
Iran1
Mexico 2
Use
France 1
Germany
Turkey 3
Italy 1
Australia 1

China/Taiwan 2
Norway 1
Korea 1

Updated meta-
analysis was
conducted to assess
the association

2003-2017

31 Case-control studies:

between serum Total:
e een s 7388/8 491
adiponectin
Range:

concentration and BC

risk by precise results. 40/30-1167/1575

We conducted an 2000-2017

updated meta-analysis
to investigate the role
of leptin in breast
cancer.

Total: 6 033/7 589
Range: 30/30-875/1024

34 Case-control studies:

Serum
adiponectin

concentration and

breast cancer risk

Leptin and breast MOOSE/NO

cancer risk.

NOS.

S

The overall results indicated that
serum adiponectin levels in BC
cases were significantly lower than

the controls (SMD=0.33, P<0.0001). concentration may be

As for the subgroup analysis of

menstrual status, serum adiponectin increased BC risk in

levels were significantly lower in
pre- and post-menopausal BC cases.
Moreover, the subgroup analysis by
ethnicity in pre- and post-
menopausal group indicated an
inverse association between
adiponectin levels and BC risk in
Asian population, but not in
Caucasian population.

Serum leptin levels were related to
breast cancer risk as demonstrated
by calculations of the overall
SMD=0.46 (95% CI=0.31-0.60,
1’=93.5%). A subgroup analysis of
BMI identified an association
between breast cancer and serum
leptin levels in patients who are

overweight and obese (overweight:

SMD=0.35, 95% CI=0.13-0.57,
=88.1%; obesity: SMD=1.38, 95%
CI=0.64-2.12, I>=89.6%).
Additionally, menopausal status
subgroup analysis revealed a
significant association in post-
menopausal women (SMD=0.26,
95% CI=0.12-0.40, 1>=77.9%).
Furthermore, we identified a
significant association between
breast cancer and serum leptin
levels in Chinese women
(SMD=0.61, 95% CI=0.44-0.79,
2=40.6%).

null results would

not be published.
Further
investigation is
needed to explore
The t meta-
¢ presentmeta a threshold of
analysis suggests that . .
adiponectin
low serum .
. R which could can
adiponectin .
have a protective Missing subgrou
. . effect against BC. 8 'g P
associated with an analysis.
Moreover,
di ti
pre-menopausal and adiponectin may Only observational
serve as a . .
post-menopausal . studies, which may
. biomarker of BC
women, especially . have not been
. risk and help to
among Asians. . . . completely
Adiponectin ma identify subjects controlled for
P Y at high risk for BC
confounders.

serve as a biomarker

development.
of BC risk and help to p
i R K More rigorous
identify subjects at and uniform
high risk for BC .
case—control is
development.

necessary to
confirm these
results.

The results of this
meta-analysis The power of this
suggested that leptin subgroup analysis
could be a potential ~ was weak, and
biomarker for breast further research is
required.
Extensive sample
size studies are
needed to be
conducted for
eliminating the
confounding
factor of

cancer risk in women,
especially
overweight/obese or
post-menopausal
women. Therefore, it
may be useful for
identifying subjects
with a high risk for

No subgroup
analyses.

Only studies
published in
English.

The inclusion rates
of hospital and
population groups
in the studies were
94.29% (33 articles)
and 5.71% (2 items),
respectively.

breast cancer who participation rates The participation

may benefit from of controls.

preventive treatments.

rate of controls is an

essential factor for
assessing selection
bias.

717

7/7
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Shekarriz-Foumani &
Khodaie, 2016

Systematic review

USA 4
Iran 3
Egypt1
Thailand 1
Korea 1
Pakistan 1
China 1
Turkey 1

Yin, et al., 2010

Systematic review and Meta-
analysis

USA 6
Germany 2
UK1
Denmark 1

Tommie et al., 2018
Systematic review

Germany 1
USA7
Saudi Arabia 1
Korea 1
Denmark 1
New York and Sweden 1
Sweden 1
10 European countries 1

Hu et al., 2015

Meta-analysis

To evaluate the
correlation of plasma
25-hydroxyvitamin D
deficiency with breast

neoplasms risk among
women.

To review and
summarize
observational
epidemiological
studies regarding the
association between
serum vitamin D
(measured as
25(OH)D levels) and
the risk of breast
cancer.

To conduct a
systematic review to
answer the question,

“Is there a relationship
between lower
serum/plasma vitamin
D levels and increased
risk of triple negative
breast cancer (TNBC)
specifically?”

To summarize the
associations between
plasma retinol,

2014-2015
13 studies

11 Case-control studies:
Total:
9015/20998
Ranges: 60/49-3634/17133

2 Cross-sectional

Total: 386
Range: 186-200

2005-2009
10 studies

1 Cohort:
Total: 28/9185

9 Case-control:
Total: 6147/1 6754
Range: 242/179-1394/1365

2009-2016

14 Case-control studies:
Total:
13 135/28 326

Range: 142/194-1585/17133

1987-2010

40 Case-control studies:

Vitamin D level. NHLBI.

No quality
assessment.

Vitamin D level.

. inD
Serum vitamin No quality

assessment.

and breast cancer
risk.

Plasma level of
retinol(vit-A) and MOOSE.
vitamins.

Definition of low vitamin D levels
varied greatly among studies,
making comparisons difficult, but
most of them have defined
deficiency as 25(0OH)D < 20 ng/mL.
Evidence was mainly of fair quality.

In meta-analyses, summary RRs
(95% confidence interval (CI)) for an
increase of 25(OH)D by 20 ng/ml
were 0.59 (0.48-0.73), 0.92 (0.82-1.04)
and 0.73 (0.60-0.88) with P values of
<0.001, 0.164 and 0.001 for case-
control studies, nested case-control
studies and both study designs
combined, respectively.

Fourteen studies met our criteria,
including case-control, nested case-
control, and case-series studies,
reflecting the cumulative results of
13,135 breast cancer cases. When
grouped by relevancy to TNBC, the
proportion of analyses across all
study types showing a significant
association between vitamin D
status and breast cancer diagnosis
was 37% for non-TNBC analyses,
48% for analyses that included some
TNBC cases, and 88% for TNBC
analyses.

No significant association between
plasma retinol and breast cancer
was observed (p = 0.13). Significant

This study has

provided evidence There is need for

high qualit
that vitamin D 81 AU yariation in quality
L. studies that assess e
deficiency has been variabilities in
. the health -
very prevalent in definitions of
A R consequences ..
patients with breast . deficiency of
attributable to .
neoplasms, more than . R variables. 717
vitamin D
comparable matched -
. deficiency s
control population, . Difficult to make
K employing X
and risk of breast comparisons.
. standard
cancer has increased N
. L definitions.
with low vitamin D
levels.
While case-control Heterogeneity
studies with between studies.
measurement of
Further studies ..
25(OH)D after Individual-level
. . are needed to
diagnosis suggest an . data has not been
. e clarify the R .
inverse association, a . available, different
statistically significant potential role and results reported
X Y g_ . the relevant P : 6/7
inverse association exposure time
remained P . . . Different studies
. . regarding vitamin
unconfirmed in measurements.
. . D and breast
prospective studies .
. cancer risk. X
with measurement of May have missed a
25(OH)D years before relevant study in the
diagnosis. search.
Missing subgroup
analysis.
Our results suggest .
. g.g Different measures
that low vitamin D . R
in the studies.
status may
particularly increase
More Te 1
the risk of TNBC, or . m,p o.ra
research is associations
although more
. needed to between the
research is needed to T . 6/7
determine if this determine if this duration of
. associationis  25(OH)D deficiency
association is R
. causative. and breast cancer
causative. Women .
B risk cannot be
should be routinely determined
screened for 25(OH)D ’
deficiency.
Y Overrepresented of
white/Caucasian
race/ethnicity.
Severe alpha- No suggestions Confounding factors
tocopherol deficiency for future in included studies.  7/7
could increase breast research.
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vitamins A, C, and Total: 6561/13157 association was observed between cancer risk. The High heterogeneity
Kuwait 1 alpha-tocopherol, and Range: plasma alpha-tocopherol and breast association between in the analysis in the
Iran 1 breast cancer risk. 11/11-969/5260 cancer (pooled OR 0.42, 95% CI 0.25, plasma vitamin C and included studies.
Saudi Arabia 1 0.72, p=0.00) in the subgroup with breast cancer was only
Algerie 1 the median lowest level of 5.74-9.16  significant in case-
Canada 2 mumol/L. No significant control studies. There
Australia 1 association between plasma retinol ~ was no significant
India 5 and vitamin A and breast cancer  association between
Argentina 1 was observed. other vitamins and
Italy/France 1 breast cancer risk.
France 3
Taiwan 1
Korea 3
USA9
Italy 1
Netherlands 1
Turkey 2
Malaysia 1
China 1
Sweden 1
Finland 2
England 1
Confounders.
. Higher baseline serum Lack of information
Wulaningsih et al., 2016 2007-2016 We found an inverse association Calcium was on free jonized
. . . . between total serum Calcium and ~ associated with a . Calcium.
Systematic review and Meta- To investigate the . . . Further studies
. . 3 Cohort studies: breast cancer when comparing the lower risk of a breast .
analysis association between . . . . . . should include .
serum Calcium and Total: 239859 Serum Calcium Not reported. fourth quartile to the first quartile cancer diagnosis. mechanistic Only single 6/7
R Range: 2338-229674 (HR: 0.94, 95% CI: 0.88-0.99, p value There is an inverse . .. measurement of
USA1 risk of breast cancer. . L investigations. .
for trend 0.04) and similar results  association between Calcium.
Sweden 1 . . . .
Not reported case/control using albumin-corrected Calcium.  serum calcium and
breast cancer risk. Few studies, only
from Sweden and
USA.
3 g 3 0,
Esposito et al., 2013 ‘ MS wa§ assoc1ate.d with a 52% Further studies St
2009-2012 increase in cancer risk (P < 0.001) - .
. should adopt the variables
for the most part confined to same definition of
. . . . . -
Systematic ey and Meta ) 9 studies no.ncohort s-tudles. (109% increased MS is associated with MSand aimfora Different design,
analysis To assess metabolic risk); the risk estimates changed
. . . . a moderately more components and cut
syndrome (MS) and its 5 Cohort: little, depending on populations . . .
& aon . . increased risk of PBC. comprehensive off.
individual Total: Metabolic (United States and Europe) and ) . )
. NOS. . No single component consideration of 7/7
USA 3 components in post- 2010/366284 syndrome. definition of the syndrome explains the risk I Possibility of
Italy 2 menopausal breast Range: 42/713-5450/287320 (traditional vs non-traditional). The P .. y .
R . conveyed by the full ~ allow forafar  publication bias.
Japan1 cancer (PBC). risk estimates for PBC were 1.12 (P = d
Uruguay 1 4 Case-control: 0.068) for higher values of body syndrome. more
. L comprehensive  Null results not
Italy/ Total: 4407/5261 mass index/waist circumference, control of blished
Switzerland 1 Range:163/261-3869/4082 1.19 (P = 0.005) for hyperglycemia Ontrol o pu
Austria/

(higher fasting glucose or diabetes), confounding.
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Sweden/
Norway 1

Bhandari et al., 2014

Systematic review and Meta-
analysis

Italy 3
USA2
Japan 2
Uruguay 1
Italy/Switzerland 1

Guo et al., 2015
Meta-analysis

USA 6
Netherland 1
England 1
Denmark 1
Sweden 1
China 2
France 2
KSA 1

Chan et al., 2015

Systematic review and Meta-
analysis

USA 6
France 2
China 1

UK1
Netherlands 1
Denmark 1

2008-2012
To report a systematic 9 studies
review and meta-
analysis of the 5 Cohort:
association between Total: 1689/92021
metabolic syndrome Range:

(MS) and breast cancer 77/4888-1228/49172
risk in all adult

females. 4 Case-control:
Total 4399/9655

Range: 163/792-1988/4093

2005-2014
15 studies
e 7 Cohort
. Total: 2781/379902
elevated C-reactive
Range:

protein (CRP) and

. 33/1241-2438/274703
breast cancer risk.

8 Case-control:
Total: 2505/25055
Range: 56/109-709/19437

2005-2015
12 Studies

To explore the
association between 7 Cohort:

Total: 1627/65103
Range: 33/1305-892/19437

circulating C-reactive
protein (CRP), a low-
grade inflammation
biomarker, and breast
cancer risk.

5 Case-control:
Total: 1860/2647
Range: 85/163-706/1040

Enrollment period: 1989-2007

Metabolic STROBE.
syndrome.
C-reactive No quality
protein. assessment.
If CRP has 3 PRISMA, but
causal role in .
. no quality
cancer or is a
assessment.

marker of disease.

1.13 (P = 0.027) for higher blood
pressure, 1.08 (P = 0.248) for higher

triglycerides, and 1.39 (P = 0.008) for

lower high-density lipoprotein
cholesterol.
Future research
should comprise
analysis based  Different methods

definition of MS used to assess

and employ  exposure, identify

A modest, positive association was objectiveand  cancer, and control
/ MS is associated with standard for cofounders.

observed between MS and breast

increased breast biomarkers for

isk (RR: 1.47, 95% CI, 1.15- 7/7
fe;r;/czr:;l; é; p=00 6; SQA) =C28 N 8,5p cancer risk in adult assessing each MS Small nu@ber of /
B B women. component. studies.
=0.001; 12 =69.55%). ..
Additionally, to
control for the Different study
association of BC design, and varied
and adiposity as a population studied.
possible
confounder.
There was moderate heterogeneity
i = OD .
amor'\g §tud1es (1(2) 4549' %) Tbe Further research
association was stronger in Asian effort should be Heterogeneous
population (OR =1.57, 95% CI: 1.25- . study included,
The meta-analysis performed to
1.96) compared to European (OR= . . . .
indicated that elevated identify whether
1.12, 95% CI: 1.02-1.23) and CRP levels was  CRP. as a marker Relevant
American (OR = 1.08, 95% CI: 1.01- . v w'a L asa a. information is 6/7
R L L. associated with of inflammation, . . . .
1.16). Prediagnostic high-sensitivity increased risk of lavs a direct role TiSSING in included
CRP concentrations (OR = 1.22, 95% p yA studies.
. breast cancer. in breast
CI: 1.10-1.35) was superior to carcinogenesis
common CRP (OR = 1.08, 95% CI: 6 " Confounding factors
1.01-1.15) in predicting breast cancer
risk.
For each doubling of CRP Pre-menopausal
concentration, a 7% [95% confidence Additional women are
interval (CI), 2%-12%] and 6% (95% i underrepresented.
CI, 1%-11%) increased risk was Low-crade P;:Sil};s;a::
observed (I = 47% and 32%; . g. The associations in
Heterogeneity = 0.04 and 0.17) inflammation may ~ needed to better studies that were
& y=5 "7 have arole in breast understand 6/7

unadjusted for HT
use, physical
activity, or alcohol
use appeared
stronger than
adjusted.

respectively. On average,

S . R cancer development. confounding and
associations in studies adjusted for P &

effect
modification from
lifestyle factors.

lifestyle factors were attenuated.
The associations in studies adjusted
or not adjusted for body mass index
were similar.
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Touvir et al., 2015

Systematic review and Meta-
analysis

USA 7
Sweden 2
Finland 1
Norway 3
Denmark

Iceland

Japan 3

Italy 1

Austria, Norway & Sweden 2
France 2
Korea 1
Europe 13
America 7
Asia4d

Ni et al., 2015
Meta-analysis

Denmark 1
Norway 2
USA 4
Japan 2
Europa 2
France 2
Korea 1
Sweden 1

Miao et al., 2014
Meta-analysis

UK 2
USA3
India 1

Norway 1
Iceland 1
China 3

To conduct systematic
review and meta-
analysis of prospective
studies investigating
the associations
between total
cholesterol (TC), HDL-
cholesterol (HDL-C)
and LDL-cholesterol
(LDL-C) levels and the
risk of breast cancer.

To explore the causal
associations between
serum lipids and
breast cancer risk.

To investigate
whether the risk of
breast cancer is higher
in any specific ABO
blood type.

1986-2014
24 studies
22 Cohort: Total:

31918/1 488 200
Range: 31/6105-3597/433115

2 Case-control: Total: 359/1 284

Range: 163/492-196/792

Enrollment period: 1963-2005

1992-2012

15 Cohort studies:
Total: 29361/
1529363
Range:
51/4433-6105/433115

1954-2011

14 Case-control studies:
Total: 9972/247 863
Range:
76/300-2548/79699

Cholesterol.

Serum lipids.

ABO blood type.

NOS.

NOS
MOOSE.

No quality
assessment.

The summary HR for the
association between TC and breast
cancer risk was 0.97 (95% CI10.94,
1.00; dose-response per 1 mmol/l
increment,). HDL-C and breast
cancer risk was 0.86 (95% CI 0.69,
1.09; dose-response per 1 mmol/l
increment, six studies), with high
heterogeneity (I 2= 67 and 47%,
respectively). For studies that
eliminated preclinical bias, an
inverse association was observed
between the risk of breast cancer
and TC (dose-response HR 0.94
(95% C10.89, 0.99), seven studies, I
2="78%; highest v. lowest HR 0.82
(95% CI 0.66, 1.02), nine studies, I 2=
81%) and HDL-C (dose-response
HR 0.81 (95% CI 0.65, 1.02), five
studies, I 2= 30%; highest v. lowest
HR 0.82 (95% CI0.69, 0.98), five
studies, I 2= 0%). There was no
association observed between LDL-
C and the risk of breast cancer (four
studies)

RRs of breast cancer for the highest
versus lowest categories were 0.96
(95% CI: 0.86-1.07) for TC, 0.92 (95%
CI: 0.73-1.16) for HDL-C, 0.90 (95%
CI: 0.77-1.06) for LDL-C, and 0.93
(95% CI: 0.86-1.00) for TG. Notably,
for HDL-C, a significant reduction
of breast cancer risk was observed
among post-menopausal women

(RR =0.77, 95% CI: 0.64-0.93) but not

among pre-menopausal women.
Similar trends of the associations
were observed in the dose-response
analysis.
Relative to blood type O, women
with blood type A (odds ratio (OR)
=1.115, 95% confidence interval (CI)

0.992-1.254), B (OR=0.983, 95% CI may have a higher risk

0.915-1.056) and AB (OR=1.042, 95%
CI 0.881-1.231) had the same breast
cancer risk. The risk for women
with Rhesus-positive (Rh+) was the

same as those with Rh-negative (Rh-

) (OR=0.948, 95% CI 0.667-1.348).

association was found

Further large .
. Confounding,
The present meta- prospective .
. " B relatively few
analysis confirms the  studies that .
. studies.
evidence of a modest adequately
but statisticall control f
out Statistieaty OMIOT IO L ack of information
significant inverse  preclinical bias .
. about therapeutic
association between  are needed to stratesios
TC and more confirm the gles.
specifically HDL-C results on the role Onlv a single
and the risk of breast  of cholesterol y &
. measurement of
cancer, supported by  level and its
e L cholesterol.
mechanistic fractions in the
lausibility f etiol f breast
st it e L/l
& ' ‘ Medline.
Future studies
Our findings suggest . et
with larger
that serum levels of sample sizes
TG but not TC and de}:taile 4 ’
LDL-C may be
. . menopausal
inversely associated Confounders.
. status
with breast cancer information and
risk. Serum HDL-C . The adjusted
consistent . .
may also protect . covariates differ for
. adjustments for .
against breast each of the studies.
. . confounders,
carcinogenesis among .
ost-menopausal especially among
P P Asian
women. L
populations is
warranted.
This meta-analysis
suggests Caucas);ans The results are
&8 based on unadjusted
with blood type A
OR.
of breast cancer than Nothing
There is a possibilit;
other Caucasians. No recommended. P Hy

of incomplete

retrieval or
in any other blood

type or any other
population. Similarly,

abstraction of data.

717

7/7

6/7
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Uruguay 1
Turkey 1
Greece 1

Lee et al., 2017
Systematic review

USA 7
Malaysia 1
China 3
Denmark 1
France 1
Finland 3
Spain 2
Poland 1

Jouybari, L. et al., 2018

Meta-analysis

Finland 1
Czech/Germany 1
Nigeria 1
Poland 1
Turkey 1
India 2
Pakistan 2
Canada 1
Spain 1
USA 4
Portugal/Germany 1

He et al., 2015
Meta-analysis
USA9
UK 3

Italy 2
Australia 1

To summarize the
published literature
on oxidative stress
biomarkers and breast
cancer.

Studying the link
between Arsenic (As),
Cadmium (Cd), and
Nickel (Ni)
concentrations and
brast cancer by using a
meta-analysis.

To evaluate the
association between
sex hormone binding
globulin (SHBG) level
and risk of breast
cancer in post-

2002-2015
19 studies
8 Cohort:

Total: 1023
Range: 30/363

Oxidative stress

11 Case- control:
Total:4801/6081
Range: 57/70-1050/1108

Enroll period: 1989-2006

1984-2015

and biomarkers.

Toxic elements

16 Case-control studies:
Total: 1187/922. Range: 12/8-
433/433

1996-2014

21 Case-control studies
Total: 5007/10267 )
Range from 24/88-677/1309 &

menopausal women. Enrollment period: 1968-2004.

risk

Association
between sex

hormone binding

obulin level and
risk of breast
cancer.

No quality
assessment.

and breast cancer Not reported.

NOS.

Among Caucasians, the OR of blood the Rh factor had no
type A was 1.066 (95% CI, 1.001-  association with the
1.134, P=0.522 for heterogeneity).  risk of breast cancer.

We identified eleven case-control
studies of oxidative stress
biomarkers and breast cancer.
Biomarkers utilized varied, and
menopausal status was a key
modifying factor. Across three
nested case-control studies with
biomarkers measured before
diagnosis, one reported increased

DNA damage may
increase risk of breast
cancer among post-
menopausal women,
while lipid

S These results
peroxidation may be

require
evaluation in

risk of post-menopausal breast
cancer in association with 8-oxodG
(DNA damage biomarker), while
two (one of F2-isoprostanes and one
of fluorescent oxidation products)
reported inverse associations for

inversely associated
with pre-menopausal
breast cancer. Lipid
peroxidation may be
associated with
survival after breast
cancer diagnosis.

cohort studies.

pre-menopausal breast cancer only.
We identified eight prognostic
studies. Two reported associations
for lipid peroxidation and breast
cancer prognosis, while results for
other studies were null.

The overall integration of data from
the 3 groups led to the conclusion
that there was a significant
difference in Cd and Ni statuses
between healthy and breast cancer association between

patients; the standard mean Cd and Ni
difference was 2.65 (95% CI: 1.57—- concentrations and BC

The present study
indicates that there is
a direct and positive

3.73; P=0.000) and 2.06 (95% CI:  risk. It is a warning to reCON;:;‘ie q
1.20-3.32; P=0.000), respectively. health care providers
Whereas, there was no significant and policy makers to
statistical difference in As status  find viable solutions
between healthy subjects and breast and take requisite
cancer patients; the standard mean measures to reduce
difference between them being 0.52 BC risk in the society.
(95% CI: -0.12-1.16; P=0.114).
In post-menopausal women, the The findings from this Further
pooled RR for breast cancer meta-analysis suggest ~ prospective
comparing highest with lowest  that high SHBG level studies are

categories of SHBG was 0.64 (95%
CI0.57-0.72, p<0.001, [(2)=6.5%). The
pooled RRs were not obviously
altered in the sensitivity analyses
and subgroup analyses. In

is significantly
associated with
decreased risk of

the association
between SHBG

menopausal women, cancer in Asian

large, prospective

needed to identify

breast cancer in post- and risk of breast

There is both old
and relatively new
studies included in

this study.

Lack of studies in
minority
populations.

No studies
evaluated
associations by
breast cancer
molecular subtype.  6/7

Most did not
evaluate multiple
valid biomarkers.

Insufficient data to
make a meta-
analysis at this time.

All methods of
variance
measurement were
not uniform.

Not enough
information was
available about the
lifestyle and
nutrition of the
participants.

6/7

Different kinds of
screening methods

The lack of
individual
participant data.
7/7
Predominant white
woman included in
these studies.
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Denmark 1
Sweden 1

Different countries 3
Japan1

Estébanez, N., et al., 2018

Systematic review and Meta-
analysis

Sweden 2
Canada 4
USA 25
France 4
Europe 3
Denmark 2
USA & Sweden 1
Germany 5
Iran 6
Australia 1
Norway 2
China 2
Mexico 1
UK1
Brazil 1
Korea 1
India 2
Saudi Arabia 1
Japan 1
Taiwan 1
Switzerland 1
Italy 1

1998-2018
69 studies

43 Serum vitamin D status
studies:
6 Cohort studies:
Total:
3502/24606
Examines the effects of Range: 63/2471-1600/5606
the 25(OH)D,

1,25(0OH)2D, and
vitamin D intake on

breast cancer risk.

67348
Range: 200-20767

26 Vitamin D intake studies:

11 Cohort studies:
Total: 25733/ 804239

Range: 190/5009-7760/319985
15 Case-control studies:

Total: 355741
Range: 152-323612

37 Case-control studies: Total:

Vi p, ey

assessment.

cumulative meta-analysis, a more
significant association between

and it's a protective
factor of breast cancer

SHBG level and risk of breast cancer in post-menopausal

in post-menopausal women was
observed as evidence accumulated
by publication year.

Study showed a protective effect
between 25 (OH) D and breast
cancer in both cohort studies (RR =
0.85, 95% CI:0.74- 0.98) and case-

women.

Thi t ti i
control studies (OR = 0.65, 95% CI: 16 systematic review

0.56-0.76). However, analyzing by
menopausal status, the protective
vitamin D — breast cancer
association persisted only in the pre-
menopausal group (OR =0.67, 95%
CI: 0.49-0.92) when restricting the
analysis to nested case-control
studies. No significant association
was found for vitamin D intake or
1,25(OH)2D.

suggests a protective
relationship between
circulating vitamin D N
(measured as 25(0OH) publication biases Levels of vitamin D
D) and breast cancer
development in pre-
menopausal women.

The number of
studies is still
limited and

cannot be
excluded.

and African
groups.

Each article uses
different cutoff
points according to
serum levels of
vitamin D.

There is huge
variability in the
literature on the

type of vitamin D
studied, which
makes it difficult to
perform the
analysis.

depend on the
season.

Case-control studies
are more prone to
methodological
issues.

Breast cancer is a
heterogeneous
disease and it is
possible that
vitamin D only
affects certain breast

5/7

cancer subtypes



