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A B S T R A C T

The purpose of this project was to assess the magnitude of the relationship between violence against women and
cancer; to identify the exposures and cancers for which this relationship was particularly robust; to identify the
effect of violence exposure on cancer screening. We conducted a meta-analysis of 36 studies to determine the
relationship between violence against women and cancer outcomes, including screening, in 2017. Results from
this review provide evidence of a significant, positive relationship between violence and cancer diagnoses,
particularly for cervical cancer. Women who were victims of intimate partner violence and sexual abuse were
more likely to be diagnosed with cancer compared with non-victims. Violence against women did not appear to
be related to cancer screening practices and routine clinical service utilization; however, violence was associated
with greater odds of abnormal pap test results. Victims of intimate partner violence and women who suffered
physical abuse were more likely to have abnormal pap test results. In conclusion, use of screening tools for
violence against women in clinical settings may improve the breadth and quality of research on violence against
women and cancer. Investigators should consider how to creatively apply case-control and retrospective cohort
designs to investigate the complex mechanisms and moderators of the relationship between violence against
women and cancer.

1. Background

Cancer remains the second leading cause of death for United States
(U.S.) women (Centers for Disease Control and Prevention, 2017).
Projected estimates suggest that 843,820 new cases of cancer will be
diagnosed among U.S. women; these incident diagnoses are expected to
cause 281,400 deaths (Siegel et al., 2016). Of these, 246,660 cases of
breast cancer were expected to cause 40,450 deaths, and nearly thirteen
thousand cases of cervical cancer were expected to cause 4120 deaths in
2016 (Siegel et al., 2016). Low rates of healthcare utilization and
screening are well-established drivers of cancer mortality (Berry et al.,
2005; Last, 1998; Youlden et al., 2012), particularly among minorities
and women of lower socio-economic position (Nelson, 2002).

For 100 years, researchers have studied the relationship between
traumatic exposures, and more commonly intimate partner violence,
and cancer incidence (Phelps, 1910). Research findings have been
mixed. Hindin found women who were victims of any type of intimate
partner violence were more than twice as likely to have abnormal pap
smear results, 60% more likely to have cervical dysplasia and 4.5 times
more likely to have cervical cancer, than women with no intimate

partner violence exposure (Hindin et al., 2015). Gandhi found that
women who suffered from sexual and physical abuse were 87% less
likely to have pap smears than women who suffered emotional abuse
(Gandhi et al., 2010). However, other studies detected no evidence of a
relationship between intimate partner violence history and cancer
screening (Hathaway et al., 2000; Modesitt et al., 2006).

Several mechanisms have been identified to explain the relationship
between violence against women, screening, and cancer. First,
screening tests, particularly breast exams, mammograms, and pap
smears, may be perceived as invasive and re-traumatizing to abuse
victims, especially victims of sexual abuse (Farley et al., 2002; Robohm
and Buttenheim, 1997; Watson, 2016). Second, victims of violence are
likely to have unhealthy coping behaviors, like drug and alcohol use
(Gerber et al., 2005), sexual risk taking (Coker, 2007b), and incon-
sistent condom use (Coker, 2007b), which have been related to cancer
incidence (Hathaway et al., 2000; Norman et al., 2012). Third, a
number of biological mechanisms—primarily, stress-related—have
been speculated to drive the observed elevated rates of chronic disease
among women victims of violence, as children and adults exposed to
violence have high levels of C-reactive protein, an inflammation
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biomarker (Broyles et al., 2012; Heath et al., 2013; Out et al., 2012).
The purpose of the present study is to quantitatively synthesize the

literature on the relationship between violence exposure and cancer,
including routine screening, among women. Several narrative reviews
of the literature on violence and cancer (Holman et al., 2016), and
violence and cancer screening, exist. These existing reviews were fo-
cused on adverse childhood experiences (ACEs), such as childhood
sexual assault or neglect (Holman et al., 2016) and intimate partner
violence (Coker, 2007b; Hindin et al., 2015). In this study, we seek to
extend published results by comprehensively synthesizing the literature
to identify whether a direct link between violence exposure, cancer
screening, and cancer diagnoses exists. The goals of this study were
three-fold:

1. To assess the magnitude of the relationship between violence
against women and cancer.

2. To identify the exposures and cancers for which this relationship
was particularly robust.

3. To identify the effect of violence exposure on cancer screening.

2. Methods

2.1. Criteria for inclusion and exclusion of studies in the review

Studies investigating the relationship between violence, victimiza-
tion, or abuse and cancer or cancer screening were included. Violence
and victimization exposure, defined as firsthand experiences of assault,
child abuse or neglect, intimate partner violence, physical/sexual/
emotional abuse at any point during the life-course, stalking, or first-
hand witnessing of family violence were eligible for inclusion. Studies
of exposure to neighborhood violence or living in a high crime area
were not sufficient for inclusion. Many studies included ACEs summary
scores, which include—but are not limited to—violence and victimi-
zation. These effect sizes were coded, and sensitivity analyses were
conducted to examine whether inclusion of ACEs studies caused vari-
able results.

Cancer included self-reported diagnoses or abnormal test results (for
pap tests only) at any point during the life-course and cases abstracted
from diagnostic records. Cancer screening included self-reported
screening compliance with recommended guidelines (at the time of
data collection) or lifetime screening uptake.

All eligible studies were coded, regardless of the study design.
Eligible studies included samples of women in industrialized countries,
and only studies published in English or with an English translation.
Studies must have included a direct exposure measure of firsthand
abuse, victimization, or witnessed violence in childhood or adulthood.
An outcome measure of cancer diagnosis, cancer history, abnormal test
result, or screening must have been provided. The study had to provide
adequate data for calculating an effect size if one was not provided (i.e.,
means and standard deviations, t-tests, F-tests, p-values, etc.). The time
frame was not restricted, and both published and unpublished reports
were considered. The search was conducted between March and May
2017. This study was exempt from IRB review because no primary data
were collected.

2.2. Search strategy for identification of relevant studies

Several strategies were used to search the literature for published
and unpublished manuscripts: (1) A keyword search across online da-
tabases (PubMed, EBSCOHost, Ovid/PsychInfo, ProQuest, Scopus, Web
of Knowledge); (2) The reference lists of previous reviews and eligible
studies; (3) a search of the first 40 pages of Google Scholar (after 40
pages, results became increasingly irrelevant); (4) communication with
experts in the field. The following keywords were used:

(Violen* or abuse or neglect or victim* or assault or trauma or
stalking) AND (cancer or malignan* or tumor*).

Full-text versions of each study were requested from the authors'
library. If the journals were not available at the university library, the
Interlibrary Loan System (ILL) was used to request the document from
other institutions. When ILL was not successful in obtaining full-text
copies, the author searched the Internet extensively and contacted the
author directly on academic social networking sites. Using this process,
only two manuscripts were not successfully obtained (Rose, 2006;
Bosch, 2017).

2.3. Details of study coding categories

All eligible studies were coded on a variety of criteria such as re-
ference information (publication year), sample, country, outcomes and
exposure measurement, study design and response rates, sample size;
including effect sizes. Each study was coded by author JMG and in-
dependently verified by author KKJ, a researcher with meta-analytic
coding experience. All discrepancies were reconciled before the coding
phase was completed.

2.4. Analytic procedures

Because all outcomes were dichotomous, pooled odds ratios were
calculated to standardize effect sizes for this quantitative review. The
main source of information for calculating pooled odds was the ad-
justed odds ratio, but in situations where odds ratios and confidence
intervals were not provided, relative risk or incidence rate ratios, f-
values, p-values, or proportions were used to calculate the effect sizes
(Lipsey and Wilson, 2001). All analyses were conducted using Com-
prehensive Meta-Analysis software version 3.0 (Biostat, n.d.). Although
a random effect model was hypothesized a priori, both random and
fixed effect models were fit to test the assumption that effect sizes were
drawn from the same distribution (Cochrane's Q statistic). Kendall's test
and Egger's test were used to identify evidence of publication bias. Two
sets of effect sizes are reported in this project: 1) an overall pooled
effect size per study across domain of measurement and source of in-
formation (e.g., cancer overall, violence exposure overall); and, 2)
stratified effect sizes by exposure and outcome type (e.g., child abuse,
cervical cancer screening, cancer diagnosis, etc.). In> 95% of cases,
analyses at the study-level (e.g., mean effect size for each study) and
analyses at the effect size level (e.g., all effect sizes for each study are
considered independent of one another) produced the same result;
therefore, pooled mean effect sizes at the study level are reported to
avoid violating the assumption of statistical independence.

3. Results

The electronic database search resulted in 24,637 hits; eight addi-
tional studies were identified as potentially relevant through ex-
amination of review articles' reference lists (see Fig. 1). After duplicates
were removed, titles and abstracts of 13,062 studies were screened for
relevancy. Ninety-seven studies were identified as having potentially
relevant titles and abstracts. Two studies could not be located, and the
authors did not respond to requests for full-text manuscripts. The 95
full-text manuscripts were examined and 36 were identified as eligible.

and had sufficient information to quantitatively synthesize (e.g., an
effect size and error term) effect sizes, thus were included in this re-
view. Of the 36 studies, only two were not peer-reviewed (these two
studies are denoted by ** in the reference list). A description of in-
cluded studies is available in Table 1.

3.1. Violence against women exposure and cancer diagnoses

Appendix A includes a funnel plot depicting effect sizes and z-test
results for each of the 16 studies examining the relationship between
violence against women and cancer diagnoses. No evidence of pub-
lication bias was detected.
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Fig. 21 presents the relationship between violence against women
and cancer diagnoses. A significant relationship was observed between
violence against women and cancer overall (including ACEs exposures;
n= 16; pooled OR 1.69; 95% CI 1.29–2.21). The relationship between
violence against women and cancer diagnoses held for cervical cancer
(n=8; pooled OR=2.54; 95% CI 1.71–3.77; Fig. 3) but not breast
cancer (n= 3; pooled OR=1.08; 95% CI 0.65–1.77) or bowel/color-
ectal cancer (n=2; pooled OR=0.94; 95% CI 0.78–1.13).

Stratified analyses were conducted to identify the exposures for
which the relationship between violence against women and cancer was
most robust. Across life-course stages, evidence suggests that

victimization during adolescence (n= 1; OR=4.23; 95% CI
1.08–16.59) or childhood (n= 3; pooled OR 2.16; 95% CI 1.39–3.35)
increases the odds of cancer diagnosis. Women victims of intimate
partner violence were also more likely to be diagnosed with cancers
(n= 8; pooled OR 2.02; 95% CI 1.22–3.36). Neither physical violence
(n= 8; pooled OR 1.50; 95% CI 0.91–2.48) nor psychological violence
(n= 2; pooled OR 0.94; 95% CI 0.69–1.27) was associated with cancer
diagnoses. Any lifetime sexual abuse, however, was associated with
elevated odds of cancer diagnoses (n=7; pooled OR 2.38; 95% CI
1.44–3.93).

Because violence against women was related to cervical cancer,
stratified analyses were conducted to identify the risk factors associated
with cervical cancer. Sexual abuse in adolescence was associated with
greater odds of cervical cancer diagnosis (n= 1; OR 4.18; 95% CI
2.27–7.70). Victimization from multiple forms of violence against

Fig. 1. PRISMA Flowchart.

1 In Figs. 2 and 4, ‘combined’means that multiple exposures and/or outcomes
were pooled within-study to generate a single, overall effect size.
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women (e.g., history of both physical and sexual abuse) was associated
with greater odds of cervical cancer diagnoses (n=1; OR 5.06; 95% CI
2.42–10.58). Childhood sexual abuse was not significantly associated
with cervical cancer diagnoses (n= 3; pooled OR 1.70; 95% CI
0.78–3.71).

3.2. Violence exposure and cancer screening

No significant relationship between violence against women and
cancer screening was detected (n=15; pooled OR 0.98; 95% CI
0.90–1.05); therefore, stratified analyses for screening outcomes were
conducted to identify differences across cancer screening types. No

significant relationships between violence against women and mam-
mogram uptake (n=5; pooled OR 0.96; 95% CI 0.88–1.05), pap smear
uptake (n=9; pooled OR 0.91; 95% CI 0.77–1.06), or use of routine
clinical care (n=4; pooled OR 1.22; 95% CI 0.92–1.61) were identi-
fied. No evidence of publication bias was detected (Appendix A).

3.3. Violence exposure and abnormal pap results

A significant relationship between violence exposure and abnormal
pap test results (n= 5; see Fig. 4; pooled OR 1.91; 95% CI 1.15–3.17)
was identified. When stratified by type of violence exposure, intimate
partner violence was identified as a risk factor for abnormal pap test

Fig. 2. Pooled effect size between violence against women and cancer diagnoses, N= 16.

Fig. 3. Pooled effect size between violence against women and cervical cancer diagnoses, N= 8.
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results (n= 3; pooled OR 2.74; 95% CI 1.18–6.36). Lifetime physical
abuse was associated with abnormal pap test results (n= 1; pooled OR
5.67; 95% CI 1.45–22.21). Childhood victimization, childhood sexual
abuse victimization, or sexual abuse at any developmental period was
not significantly associated with abnormal pap test results. No evidence
of publication bias was detected (Appendix A).

4. Discussion

Results from this quantitative synthesis provide evidence of a sig-
nificant relationship between violence and cancer diagnoses, particu-
larly, cervical cancer. Women who were victims of intimate partner
violence and sexual abuse were more likely to be diagnosed with
cancer. Violence against women did not appear to be related to cancer
screening practices and routine clinical service utilization; however,
violence was associated with greater odds of abnormal pap test results.
Victims of intimate partner violence and women who suffered physical
abuse were more likely to have abnormal pap test results.

Although an overall relationship between violence against women
and cancer exists, it appears that the most robust relationship was re-
lated to cervical cancer. There are several possible explanations for this
finding. First, it is possible that women victims of violence are more
likely to exhibit risky sexual behavior (or risk behavior generally) than
women who are never victims of violence (Coker et al., 2009). If the
high-risk sexual behavior preceded victimization, violence against
women is spurious in its association with cancer. Second, it is possible
that women victims experience more physical health problems than
women who are not victims of violence (Coker et al., 2000b; John et al.,
2004). These adverse health consequences may be a function of psy-
chological stress that occurs in the aftermath of the victimization (Chen
et al., 2003; Cohen et al., 1998; Coker et al., 2000a; Goodkin et al.,
1993), or symptoms of a sexually transmitted infection (Coker et al.,
2009; Coker et al., 2000a). Violent intimate partners, for example, may
be more likely than partners who are not violent to refuse barrier
methods for contraception, which in turn increase the partner's risk for
sexually transmitted infections, including human papilloma virus and
therefore, cervical cancer (Ann L. Coker, 2007a; World Health
Organization, 2005). Although there is great speculation about the
drivers of this relationship, future studies must examine this issue in
greater depth.

Results from this study also identified sexual abuse, rather than
physical or psychological abuse, as associated with abnormal pap test
results and cancer diagnoses. There are two possible explanations for

this finding. First, sexual abuse may be intrinsically related to cervical
cancer and human papilloma virus through contact (potentially during
the sexual abuse) with an infected partner. This mechanism would be a
logical consequence of sexual abuse. Second, if physical, sexual, or
psychological abuse impact cancer diagnoses, they may do so more
indirectly through increased stress or symptoms of post-traumatic stress
disorder (Cohen et al., 1998; Coker et al., 2000b). Future studies should
examine whether the effects of violence against women are universal,
or if certain types of violence have greater impacts on physical health,
including cancer, than other forms of violence.

Results from this meta-analysis support several conclusions identi-
fied by Hindin and colleagues particularly, that the relationship be-
tween intimate partner violence and cancer was robust (Hindin et al.,
2015). Hindin speculated that the relationship between intimate
partner violence and cervical cancer was mediated through cervical
cancer risk factors, including high-risk sexual behavior, smoking, and
psychosocial stress. The extant literature is limited in that most studies
included in this review were focused on cervical cancer (e.g., only two
studies of colorectal and breast cancer were identified); therefore,
cervical cancer may be driving the broad association between violence
against women and cancer identified in this study. Notably, our results
also suggested that the relationship between violence exposure and
cancer was constant regardless of when victimization occurred during
the life-course. Therefore, it is conceivable that the mechanisms driving
the relationship between victimization and cancer may be similar for
childhood and adult victims of violence against women.

It is important to note that violence against women was most closely
associated with cancer diagnoses (particularly for cervical cancer) and
abnormal pap test results, rather than screening. Although this was
contrary to our hypothesis, there are several reasons why this finding
may have emerged. The first potential explanation is the inconsistent
operationalization of screening constructs in the extant literature.
Screening outcomes ranged from lifetime mammogram or pap smear
testing, to pap smear or mammogram uptake in the previous year, or
compliance with current screening recommendations. This variation in
screening outcomes may reduce the precision of effects detected when
effect estimates are pooled across studies. Given the limited number of
studies focused on violence against women, breast exams or mammo-
grams, sensitivity analyses or stratification of these outcome measures
was not possible. Alternatively, it is possible that women victims of
abuse are adequately screened, but a higher level of sexual risk beha-
vior increases their likelihood of developing cancer. Women who were
never screened for cancer are at high risk for mortality from the disease

Fig. 4. Pooled effect size between violence against women and abnormal pap test results, N= 5.
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due to the late stage of diagnosis.(Sant et al., 2009) Many of these late-
stage diagnoses and cancer-related deaths would not have been eligible
for studies included in this review, as most studies were limited to
cancer survivors or women living with cancer rather than retrospective
chart reviews.

4.1. Gaps in the extant literature

Five substantive gaps in the literature were identified during this
project. First, only seven studies examined non-cervical cancer
screening outcomes (Brown et al., 2013; Gandhi et al., 2010; Hathaway
et al., 2000; Jayasinghe et al., 2016; Lemon et al., 2002; Philyaw, 2014;
Watson-Johnson et al., 2012). Of these seven, five used data gathered
from the Behavioral Risk Factor Surveillance System (Brown et al.,
2013; Gandhi et al., 2010; Hathaway et al., 2000; Philyaw, 2014;
Watson-Johnson et al., 2012). Although these studies did not overlap in
study years or states, this reliance on a single database using self-re-
ported measures limits our knowledge on the relationship between
violence against women and cancer screening.

Second, only five studies were designed to examine the temporality
of the relationship between violence against women and incident
cancer (or cancer screening) (Coker et al., 2000b; Hsieh et al., 2017;
Jayasinghe et al., 2016; Larsen et al., 2016; Wise et al., 2011). For in-
stance, findings from Coker and colleagues suggest 86% of intimate
partner violence occurs before18 years of age (Coker et al., 2002).
Therefore, the impact of victimization in young adulthood may be more
readily detectable for cervical cancer and pap tests, as cervical cancer
risk is highest between ages 25 and 35 (Schiffman et al., 2007), pla-
teauing by age 45–50 (Bosch and de Sanjosé, 2003). However, breast
cancer incidence peaks between the ages of 50 and 64 (Siegel et al.,
2013). According to the American Cancer Society, routine screening
should not begin for women in the general population until age 45
(although at-risk women may be screened at 40) (Oeffinger et al.,
2015). Therefore, it is conceivable that the negative effects of violence
against women dissipate or resolve before women are at-risk for breast
cancer or eligible for mammography screening. Alternatively, the ob-
served relationship between violence against women, abnormal pap test
results, and cervical cancer, may be a function of general high-risk
behavior that occurs in early adulthood. Additional research is needed
in this area to identify the factors driving these differences.

Third, many studies did not distinguish the type of violence against
women. This occurred most often in studies of intimate partner vio-
lence, which was not deconstructed by abuse type (e.g., physical, psy-
chological or sexual). These decisions to pool all forms of violence to-
gether may have been a practical decision due to limited sample sizes
insufficient to sustain stratified analyses. Researchers must creatively
leverage case-control designs or retrospective cohort studies of large,
existing databases, to sample a sufficient number of women experien-
cing various forms of violence.

Fourth, only three studies included in this study examined whether
the screening or cancer outcomes varied depending upon the relation-
ship of the perpetrator to the victim (excluding studies of intimate
partner violence, in which the perpetrator was presumably an intimate
partner) (Coker et al., 2009; Farley et al., 2004; Morton et al., 2012).
Morton and colleagues found that odds of cancer were greater when the
victim's mother perpetrated physical abuse (Morton et al., 2012). Si-
milarly, Coker found that the odds of cervical cancer diagnosis were
higher among victims of sexual assault when someone other than an
intimate partner perpetrated the assault (Coker et al., 2009). From this
small number of studies, it appears that the nature of the relationship
between the victim and the perpetrator could impact the health out-
comes experienced by the victim. Although conclusions based upon
three studies are premature, this additional layer of complexity should
be further investigated.

Finally, the duration of exposure to violence against women was
largely omitted as a variable from studies in the literature. This is likely

a function of common measures, such as the Conflict Tactics Scale,
which measure the frequency of victimization according to specific acts
that occurred over the past year. For instance, it is unclear whether
exposure to sexual assault repeatedly in childhood causes greater
health-related harm in adolescence and adulthood when compared to
women who were victimized during a single incident several decades
prior. Investigators might consider expanding existing assessments to
investigate whether the dose of violence against women differentially
impacts cancer outcomes.

5. Conclusions

5.1. Limitations

The results of this meta-analytic review should be interpreted con-
sidering the following. First, most studies were cross-sectional in nature
and relied on retrospective data; therefore, causal inference is not
possible. The research designs and methodologies used in studies in-
cluded in this quantitative review were homogeneous in nature, and
this precluded examination of methodological rigor or study quality in
this review. Study effect sizes were weighted according to their re-
spective sample sizes, as effect sizes drawn from studies with larger
analytic samples were more precise; although, not necessarily more
valid. To address this limitation in the future, this review will be up-
dated when more objective measures of cancer diagnoses and cancer
screening have been published in the literature.

Second, effect sizes were extracted from multivariate models in the
original manuscript; therefore, we assumed that the authors appro-
priately modeled the original data when coding effect sizes in this
study. Because studies on some forms of cancer (particularly, ovarian,
breast and colorectal cancers) were not identified –or were identified in
small numbers—results generated wide confidence intervals.
Additional studies are necessary to broaden the literature base and on
the relationship between victimization and cancers other than cervical
cancer.

In summary, this meta-analytic review identified a relationship
between violence against women and cancer generally; this relationship
also held for cervical cancers specifically. Victims of intimate partner
violence and sexual abuse had greater odds of cancer diagnoses. Sexual
abuse in adolescence and victimization from multiple forms of violence
against women (e.g., both physical and sexual abuse, or physical, sexual
and emotional abuse) was associated with greater odds of cervical
cancer diagnoses. No relationship between exposure to violence against
women and screening was detected. However, violence exposure ap-
pears to increase the likelihood of abnormal pap test results. Although
an examination of all possible explanations for the relationship between
violence against women and cancer was beyond the scope of this study,
future studies should be designed to examine whether these apparent
relationships between intimate partner violence and sexual risk are
causal in nature (Coker, 2007a), or whether this relationship is spur-
ious. Similarly, studies should be designed to prospectively examine
whether the apparent relationship between violence against women
and cancer (including abnormal pap test results) is an artifact of general
high-risk behavior, or whether violence and victimization histories spur
risky behavior.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ypmed.2018.07.008.
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