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Abstract
Purpose Breast cancer is the most common cancer among women with high rate of mortality. This systematic review and 
meta-analysis was conducted to investigate the relation between stressful life events and breast cancer.
Methods We searched PubMed, Scopus, ScienceDirect, and Google scholar databases from their inception until June 2018. 
The keywords and phrases we used in the search were (life events AND stress AND breast cancer OR neoplasm) to identify 
potentially relevant cohort studies that reported relative risk estimates and confidence intervals of this association. Pooled 
Risk ratio and 95% confidence intervals (CIs) were calculated using random effects model.
Results Out of 168 potentially relevant publications, 11 documents met the inclusion criteria. The results showed that history 
of stressful life events slightly increases the risk of breast cancer [pooled Risk Ratio: 1.11 (95% CI 1.03 to 1.19)].
Conclusions History of stressful life events could be associated with a moderate increase in the risk of breast cancer. We 
advise that receiving psychological and counseling services after occurrence of stressful life events of women should be 
taken seriously.
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Introduction

Breast cancer is the most common type of cancer among 
women that involves 1.5 million women annually. The death 
rates of breast cancer is also significant such that according 
to a report provided by the World Health Organization in 
2015, 570,000 deaths occurred due to breast cancer around 
the world which accounted for 15% of total amount of deaths 
by different cancers among women [1]. According to the 
report announced by International Agency for Research on 
Cancer, breast cancer accounts for 25% of all cancers and 
15% of deaths due to all cancers among women [2]. The 
American Cancer society has predicted that in 2018 about 
266,120 American women will get breast cancer and 40,920 
deaths will occur due to breast cancer in the United States 
[3].

Numerous studies have been conducted on breast cancer 
risk factors in which different factors such as age, family his-
tory, early menarche, late menopause, use of contraceptives, 
environmental factors, and lifestyle are reported as breast 
cancer risk factors [4–10]. Some studies have investigated 
the role of stress or other psychological distress in cancer 
occurrence [11–15]. Their results were quite contradictory, 
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and some of them denied the existence of any relation 
between the stressful life events and breast cancer [16, 17], 
but some others have reported strong and significant rela-
tions between them [18–22]. These inconsistent results can 
be attributed to the use of different methodology, the way 
of controlling confounding variables, the study population, 
or the different research designs, and ways of measuring 
stressful life events.

These serious contradictions in studying the relation 
between stressful life events and breast cancer have moti-
vated some researchers to conduct systematic review and 
meta-analysis studies on this topic. The results of systematic 
review and meta-analysis studies were quite contradictory, 
and furthermore, there was no similar procedure in selec-
tion of included studies in such a way that these included a 
wide range of cross-sectional studies, case–control studies, 
prospective studies, or a combination of different studies 
[23–26]. It seems that one of the important reasons for the 
contradictory results between systematic review and meta-
analysis studies was the selection of studies with heterogene-
ous methodologies.

Since cohort studies provide stronger evidences in com-
parison with other noninterventional studies, this system-
atic review and meta-analysis study was conducted with the 
aim of investigating the results of cohort studies on relation 
between stressful life events and breast cancer.

Materials and methods

In this study, we followed Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) [27].

Inclusion and exclusion criteria

Literature search was performed to identify cohort studies 
which investigated the relation between stressful life events 
and breast cancer. Inclusion criteria of selected articles were 
(1) original peer-reviewed articles published in English 
language; (2) the articles should describe the association 
between stressful life events and breast cancer risk; (3) they 
reported measure of association between stressful life events 
and cancer such as Risk Ratio, Rate Ratio, Odds Ratio, and 
the related Standard Error (SE) or 95% confidence inter-
vals (CI) or provided enough raw data to calculate them; 
(4) They studied on women of 18 years old or older with 
first occurrence of breast cancer. Review Articles, editorials, 
debates, letters, case reports, meeting abstracts, and non-
peer-reviewed articles were excluded. Also studies examin-
ing the relation between breast cancer and anxiety and other 
psychological disorders were excluded.

Search strategy

A systematic literature review was conducted using the Pub-
Med, Scopus, ScienceDirect, and Google scholar from their 
inception until June 2018. The keywords and phrases we 
used in the search were (life events AND stress AND breast 
cancer OR neoplasm) in the title, abstract, or keywords.

To find any additional published study, the reference 
lists of all retrieved articles and related review articles 
were searched manually. All searches were performed 
by two independent reviewers, and disagreements were 
resolved by consensus and, if necessary, by consulting 
with the third party.

Data extraction

The titles and abstracts of articles were evaluated for the 
selection of eligible studies. Some articles were excluded 
as they did not satisfy inclusion criteria. Then the full-
texts of selected articles were evaluated to decide whether 
they fulfill the inclusion criteria. The data were extracted 
according to predefined checklist including article title, 
authors, year of publication, setting, sample size, age of 
participants and main results including Risk Ratio (RR), 
and 95% confidence intervals. Data extraction was done 
independently by the first and second authors.

Quality assessment

All the selected articles were examined in terms of qual-
ity based on Newcastle–Ottawa Quality Assessment Scale 
for cohort studies [28]. Newcastle–Ottawa Scale for Cohort 
Studies is examined in terms of interrater reliability and con-
struct validity in the previous study, and has reported a high 
degree of agreement across its domains [29]. This scale has 
eight items and three domains including Selection, Outcome, 
and Comparability categories. A study can be awarded a 
maximum of one or two stars for each numbered item. The 
total score can be given between 0 and 13 stars [28]. We 
stratified all studied based on their scores into three levels:

(1) ‘High-quality studies’: studies scoring 75% or more of 
maximum attainable stars (score ≥ 10 stars).

(2) ‘Moderate-quality studies’: studies scoring between 50 
and 75% of attainable stars (stars between 7 and 9).

(3) ‘Low-quality studies’; studies scoring lower than 50% 
attainable stars (stars ≤ 6).

Quality assessment was conducted independently by 
two investigators.
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Statistical analysis

Risk ratios and rate ratios, and 95% confidence intervals 
were considered as measures of effect in this meta-analy-
sis. Heterogeneity among studies was evaluated via the I2 
statistic (the proportion of total variance due to between-
studies variance) and the Q test, in which a p value < 0.1 
was considered as statistically significant. For pooling the 
effect size estimates, we used the fixed effects model, when 
there was no heterogeneity between studies and the ran-
dom effects model otherwise.

Cumulative meta-analysis was conducted to identify any 
trend in estimates across time. The Begg’s rank correlation 
and the Egger’s weighted regression methods were used 
to statistically assess publication bias. A p value < 0.05 
was considered statistically significant for tests of publica-
tion bias. We also visually assessed publication bias using 
funnel plot. STATA 12 (Stata Corp, College Station, TX, 
USA) was used for statistical analysis.

Results

Characteristics of included studies

We found a total of 11 cohort studies [22–32] until June 
2018. The main characteristics of the studies included in this 
meta-analysis are summarized in Table 1. The flow diagram 
of search strategy and reasons of exclusion are presented in 
Fig. 1.

Association between stressful life events and breast 
cancer

There were evidences of heterogeneity among studies. Based 
on I2, the proportion of total variance attributed to between-
studies variance was about 53%. What is more, Q test for het-
erogeneity was significant (χ2 = 21.47, p = 0.01). After pool-
ing the data based on random effects model, we observed 
that history of stressful life events slightly increases the risk 
of breast cancer [pooled Risk Ratio: 1.11(95% CI 1.03 to 
1.19)]. The individual and pooled estimates of effect size are 
presented in Fig. 2. We did not perform any subgroup analy-
sis because of the small number of studies and/or low vari-
ability in potentially modifier variables such as age group, 
area of study, and quality score. Cumulative meta-analysis 
by the year of publication showed that the first constant sig-
nificant relation was revealed after the study by Helgesson in 
2003 (RR = 1.17, 95%CI 1.03 to 1.33). Adding other studies 
neither changed the direction nor strength of association, but 
increased the precision of the effect size (Fig. 3). Although 
the Egger’s and Begg’s test showed no evidence of publica-
tion bias (p values = 0.11 and 0.3, respectively), the funnel 

plot of effect size of the studies was slightly skewed to the 
right (Fig. 4).

Discussion

The results of our systematic review and meta-analysis sug-
gested that history of stressful life events is associated with 
a moderate increase in the risk of breast cancer.

Some previous studies have also reported results consist-
ent with the present meta-analysis. For instance, Lin et al. 
(2013) conducted a meta-analysis of seven case–control 
studies and reported that breast cancer has a borderline 
increase after stressful life events [24]. Kocic et al. (2015) 
have also reported in a case–control study that stressful 
life events can justify a part of cancer breast etiology [21]. 
Moreover, some other studies have confirmed the relation 
between breast cancer and stress [41–43].

The relation between stressful life events and breast can-
cer is supported based on some assumptions. According to 
one assumption, the stress caused by such events can affect 
hypothalamic–pituitary–adrenal axis and cause disorders in 
the endocrine system, and therefore the amount of cortisol 
is increased and anti-neoplastic activity is inhibited [44–46]. 
Another assumption on this matter is that the high anxiety 
that is followed by stressful events, increase the breast can-
cer risk by suppressing the immunity system [47, 48]. These 
assumptions are supported by the results of some studies 
which elucidate that psychological treatments during the 
occurrence of stressful life events can decrease breast can-
cer [24].

There is another linkage between stressful life events and 
breast cancer via intermediate endpoints such as inflamma-
tory markers, cytokines, interleukins, etc. Previous studies 
about psychological stress outcomes have reported the pro-
found effects of stress on immune system function depend-
ing on the severity, kind and duration of the stressor, etc [49, 
50]. One of the most important responses of the immune sys-
tem is increasing the circulating level of cytokines especially 
IL-6, TNF-α, and IL-1β [51, 52]. Also several studies have 
reported increasing levels of IL-2, 4, 10, and IFN-γ [49, 53]. 
On the other hand, some studies about the etiology of breast 
cancer suggested that the imbalance of cytokines can sup-
press the function of the immune system and lead to several 
disorders including infections or neoplastic growth. Cancer 
cells communicate with the host cells via cytokines and uti-
lize this communication system to shape tumor microenvi-
ronment and promote metastasis activity [54]. Also the role 
of interleukins in breast cancer has been explained clearly. 
Circulating levels of IL 6 and IL8 in breast cancer women 
are much higher than in normal people and are also related 
to the stage and mortality rate of breast cancer [55].
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However, the results of systematic review and meta-
analysis studies on relation between stressful life events 
and breast cancer are contradictory, and a range of no-
to-strong relation is reported. Some meta-analysis stud-
ies have reported no significant relation between stressful 
life events and breast cancer. For instance, Santos et al. 
conducted a systematic review and meta-analysis study 

on cohort and case–control articles. They reported that 
there is no association between stressful life events and 
breast cancer [56]. In another meta-analysis conducted by 
Duijts et al. [25], retrospective case–control, prospective 
case–control studies, and limited perspective cohort and 
prospective cohort studies were included. Although in this 
study, a moderate relation between the death of the spouse 

Table 1  Main characteristics of cohort studies included in the meta-analysis of Stressful Life Events and Breast Cancer

Authors, Year Country Type of stress-
ful life event

Assessment 
instruments

Sample size Age Duration of 
follow-up

RR
(95% CI)

Quality score

Jacobs, 2000 
[30]

USA Maternal death 
in childhood

Interview 1213 N/A 10 years 2.56
(1.59–4.35)

9

Lillberg, 2001 
[31]

Finland Stress of daily 
activities

Stress of daily 
activities 
questionnaire

10,519 > 18 years 20 years 1.07
(0.79–1.44)

11

Price, 2001 
[32]

Australia Life stressors Brown and 
Harris Life 
Event and 
Difficulties 
Schedule

239 > 40 years Previous 2 
years

1.04
(0.94 –1.16

11

Graham, 2002 
[33]

United King-
dom

Stressful life 
experience

Bedford 
College life 
events and 
difficulties

Schedule

222 < 60 years 18 months 
before and 
5 years after 
diagnosis or

1.01
(0.58–1.74)

7

Li, 2002
[34]

Denmark Death of a 
child

Denmark Reg-
ister of Birth 
and Death 
Statistics

21,062 N/A 18 years 1.18
(1.01–1.37)

11

Lillberg, 2003 
[35]

Finland Stressful life 
events

A researcher 
made ques-
tionnaire

10,808 > 24 years 15 years 1.07
(1.00–1.15)

12

Helgesson, 
2003 [36]

Sweden Stressful events A researcher 
made stress 
scale (score: 
1 to 6)

1462 38–60 years 5 years 2.1
(1.2–3.7)

12

Michael,2009 
[37]

USA Stressful life 
events

A modified life 
events inven-
tory

84,334 50–79 years Previous 1 year 1.12
(1.01–1.25)

10

Olsen, 2012 
[38]

Denmark Death of 
cohabiting 
partner

Danish Central 
Population 
Register and 
Danish

Breast Cancer 
Cooperative 
Group

21 213 > 30 years 14 years 1.10
(0.95–1.27)

11

Kennedy, 2014 
[39]

Sweden Parental death 
during early 
adulthood 
(18 years)

Swedish Multi-
Generation 
Register, 
Swedish

Causes of 
Death and 
Cancer Reg-
isters

345,882 > 40 years 40 years or less 1.1
(1.0–1.3)

11

Schoemaker, 
2016 [40]

United King-
dom

Stressful life
Events

A researcher 
made ques-
tionnaire

1783 16 years or 
older

11 years 0.93
(0.77–1.12)

12
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and breast cancer was reported, the overall results of this 
study did not show relation between stressful life events 
and breast cancer. Similar results in older study conducted 
by Petticrew et al. was reported in a meta-analysis of a 
retrospective cohort study, 14 case–control studies and 14 
limited perspective studies [57].

As some assumptions confirm the relation between 
cancer and stress, some other mention dubious evidences 
on this issue. One of the ambiguities about the associa-
tion between stress and breast cancer is the fact that while 
high levels of estrogen is known as a certain risk factor of 
breast cancer, how chronic stress which inhibits the syn-
thesis of estrogen can be associated with breast cancer? 
[25]. Moreover, this question is posed about the assump-
tion of protective effect of immune system suppression 
in the occurrence of cancer that considering this severe 
suppression in the recipients of organ donation, how is it 
that several cancers will not occur? [47, 48].

These contradictory results in different studies can be 
due to diversity in the types of included studies. Some 
important contradictions among these studies were found 

in the method of assessing the stressful life events and in 
the different definitions of these events. In these studies, 
different events such as divorce, spouse or child death, 
parent death, severe illness of children are considered as 
stressful events.

Another important factor that can be the reason of con-
tradiction in the study results and be the missing link in the 
design of these studies is that the amounts of perceived stress 
as a result of events defined as stressful life events can be dif-
ferent in various people—in other words, the important point 
is the stress experienced due to stressful events, not merely 
the existence or nonexistence of these events. Furthermore, 
according to what has been reported in some studies, coping 
strategies to stressful life events and coping skills can play 
an important role in reducing the adverse consequences of 
stress [58–60]. However, these issues did not receive atten-
tion in any of the previous studies, and it seems that more 
studies with stronger methodologies and considering the 
role of intervening variables such as perceived stress or rate 
of using coping skills in investigation of relation between 
stressful life events and breast cancer need to be conducted.

Fig. 1  Flowchart of study-
selection progress in the meta-
analysis of Stressful Life Events 
and Breast Cancer
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Overall  (I-squared = 53.4%, p = 0.018)
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Fig. 2  Forest plot for association between stressful life events and breast cancer based on random effects model
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Fig. 3  Cumulative forest plot for association between stressful life events and breast cancer based on random effects model
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In the present study, although the formal tests did not 
show any evidence of publication bias, the funnel plot was 
slightly skewed to the right. It shows that we cannot sim-
ply ignore the possibility of publication bias and have to 
interpret the results with caution. However, to prevent this 
bias, we comprehensively searched electronic databases and 
manually checked the reference list of included articles.

Conclusion

The overall results of this systematic review and meta-anal-
ysis elucidated that stressful life events slightly increases the 
risk of breast cancer. According to these results, we strongly 
advise that receiving psychological and counseling services 
after occurrence of stressful life events of women should be 
taken seriously. However, conducting more extensive stud-
ies considering the perceived stress and assessing the rate of 
using coping skills is suggested in this field.
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