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Abstract

The purpose of this research was to assess the association between Gender Inequality Index and
prevalence of lifetime intimate partner violence (IPV) among women and men at the state-level.
Recently developed 2017 state-level prevalence estimates of IPV among a nationally-
representative sample of U.S. non-institutionalized adults between 2010-2012 from the National
Intimate Partner and Sexual Violence Survey was combined with calculated indexes for state-level
gender inequality. Gender Inequality Index, created by the United Nations, reflects gender-based
disadvantage in reproductive health, empowerment, and labor market participation. Correlations
and linear regressions were used to examine associations between gender inequality and IPV.
Gender Inequality Index values ranged from 0.149 to 0.381. The lifetime prevalence of IPV ranged
between 27.8% and 45.3% for women and between 18.5% and 38.6% for men. Across states, the
Gender Inequality Index was positively correlated with the prevalence of any form of IPV (r=0.28,
p<.05) and psychological IPV among women (r=0.41, p <.01). The adjusted regression model
showed a positive association between gender inequality and psychological IPV among women (B
=1.61, SE = .57, p=.007). Structural changes to gender inequality may help to reduce
occurrences of IPV and improve the wellbeing and livelihood of women and girls.

1. Introduction

Intimate partner violence (IPV) is a significant public health issue. According to the Centers
for Disease Control and Prevention (CDC), IPV describes “any physical, sexual, or
psychological harm by a current or former partner or spouse”(Black et al., 2011). In the
United States, the estimated lifetime prevalence of IPV experienced by women and men is
35.6% and 28.5%, respectively (Black et al., 2011). Extensive research has demonstrated a
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myriad of negative health implications of IPV such as mental health symptoms, substance
use, physical injuries, and HIV/STI infections (Campbell, 2002; Campbell & Soeken, 1999).
In addition to poor health consequences, IPV has additional economic costs. In the United
States, the costs of IPV can amount to $5.8 billion annually, of which the majority is related
to direct medical and mental health care services (National Center for Injury Prevention and
Control, 2003). IPV is a preventable public health issue, and finding ways to reduce the
incidence of IPV in the United States requires addressing ecological risk factors of IPV.

The social-ecological model provided a comprehensive framework to better understand and
address potential risk factors of IPV (National Center for Injury Prevention and Control,
2015). The social-ecological model considers how risk factors across four ecological levels
(i.e., societal, community, relationship, and individual) places people at a greater risk for
experiencing and/or perpetrating IPV (National Center for Injury Prevention and Control,
2015). A number of studies have shown how risk factors on the individual, community, and
relationship levels are associated with IPV victimization (Walton-Moss, Manganello, Frye,
& Campbell, 2005; Willie, Powell, Lewis, Callands, & Kershaw, 2017) and perpetration
(Capaldi, Knoble, Shortt, & Kim, 2012; Lipsky, Caetano, Field, & Larkin, 2005). For
example, at the individual-level, several studies have shown that experiences of child abuse
are positively associated with IPV victimization (Bensley, Van Eenwyk, & Wynkoop
Simmons, 2003; Campbell, Greeson, Bybee, & Raja, 2008; Sullivan, Meese, Swan, Mazure,
& Snow, 2005). At the community-level, some studies have found that characteristics of
one’s social and physical environment, such as community poverty rates, are associated with
IPV perpetration (Capaldi et al., 2012). To date, IPV prevention research has provided great
insight for the development of individual-level and community-level interventions. However,
more research is needed to address how societal-level factors can create an environment that
legitimizes and encourages IPV.

Gender inequality is a societal-level risk factor that has received increasing global attention
but remains understudied in the United States. According to the United Nations, gender
inequality captures “the extent to which men have a better status than women in the context
of the social, economic, and political arenas”(United Nations Development Programme,
2013). Recognizing that gender inequality is a multi-dimensional concept, the United
Nations created the Gender Inequality Index that evaluates gender differences in three
important domains: reproductive health, empowerment, and economic status. In the context
of the societal-level of the social-ecological model, gendered stereotypes can lead to unequal
access and distribution of resources such as education, employment, and healthcare. Biased
access and distribution of resources can lead to gender inequalities between women and
men, which favor men. Several studies have shown that countries with high levels of gender
inequality are associated with female genital mutilation (Kaplan, Hechavarria, Martin, &
Bonhoure, 2011), child mortality rates (Brinda, Rajkumar, & Enemark, 2015), child
malnutrition (Marphatia, Cole, Grijalva-Eternod, & Wells, 2016), and obesity (Garawi,
Devries, Thorogood, & Uauy, 2014).

Recently, gender inequality has been distinguished as a risk factor for multiple forms of
violence. For example, an ecological study in Spain found that the prevalence of IPV was
higher in communities with greater gender inequality (Redding, Ruiz-Cantero, Fernandez-
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Séez, & Guijarro-Garvi, 2017). Also, a cross-national ecological study found a positive
association between country-level gender inequality and country-level prevalence of child
abuse and neglect (Klevens & Ports, 2017). These studies highlight how gender differences
in roles and behaviors can create inequalities, and possibly encourage an environment in
which one group becomes empowered and other is disadvantaged (e.g., men being
empowered and women being subordinate) (World Health Organization, 2009). In addition
to empirical support, there is theoretical support for gender inequality as a risk factor of
violence, particularly violence against women. The theory of gender and power proposes
that gender inequalities between women and men can place constraints on women’s
lifestyles, economic potential, resource allocation, and roles (Connell, 2014). In particular,
traditional gender roles and unequal power between women and men may legitimatize the
use of violence against women. Similarly, feminist theories postulate that violence is used as
a tactic to exert control and dominance over women (Bell & Naugle, 2008). Despite
empirical and theoretical underpinnings, only one study in the United States has examined
associations between gender inequality and violence. Gressard and colleagues found that
state-level prevalence of gender inequality was associated with female adolescent dating
violence victimization (Gressard, Swahn, & Tharp, 2015). These findings address an
important link between gender inequality and dating violence and while teen dating violence
and IPV are associated (Manchikanti Gémez, 2011), the epidemiology of each type of
violence might be different. Therefore, additional research is needed to understand whether
state-level gender inequality is associated with state-level prevalence of IPV victimization
experienced by women and men. We hypothesized that states with higher levels of gender
inequality would report high prevalence estimates of IPV victimization by women and not
men.

2. Methods
2.1. Sample

This study obtained state-level data from multiple sources (described below). This study
focused on the 50 U.S. states and the District of Columbia because data for IPV
victimization was not available for the U.S. territories (i.e., Puerto Rico; the U.S. Virgin
Islands; Guam and the Northern Mariana Islands; and American Samoa).

2.2. Measures

We obtained state-level prevalence estimates for IPV from the State Report of the 2010-12
National Intimate Partner and Sexual Violence Survey (Smith et al., 2017). The National
Intimate Partner and Sexual Violence Survey measured five forms of IPV: contact sexual
violence, stalking, physical violence, psychological aggression, and control of reproductive
or sexual health. The National Intimate Partner and Sexual Violence Survey defines contact
sexual violence as “a combined measure including rape, being made to penetrate someone
else, sexual coercion, and/or unwanted sexual contact”; stalking is “a pattern of harassing or
threatening tactics used by a perpetrator that is both unwanted and causes fear or safety
concerns in the victim”; and physical violence as “a range of behaviors from slapping,
pushing or shoving to severe acts” (Smith et al., 2017). Also, psychological aggression
“includes expressive aggression and coercive control” and control of reproductive or sexual
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health includes the refusal by an intimate partner to use a condom (Smith et al., 2017). For
this study, we only included IPV estimates that were available for both women and men.
Thus, we used three types of state-level prevalence estimates for IPV (see Figure 1 in
Supplemental Material). The first type of IPV represents the proportion of people in each
state population with a history of either contact sexual violence, physical violence, and/or
stalking (hereafter known as Any form of IPV victimization). The second type of IPV
represents the proportion of people in each state population with a history of only physical
IPV victimization. The third type of IPV represents the proportion of people in each state
with a history of experiencing psychological aggression (hereafter known as psychological

PV).

State-level Gender Inequality Indexes were calculated using methods outlined in the United
Nations Development Programme report (United Nations Development Programme, 2016).
State-level gender inequality was calculated based on five indicators: 1) maternal mortality
ratio, 2) teen birth rate, 3) government representation, 4) educational attainment, and 5)
labor force participation. The United Nations defines maternal mortality ratio as the ratio of
the number of maternal deaths during a given time period per 100,000 live births during the
same-time period (https://mdgs.un.org/unsd/mdg/Metadata.aspx?
Indicatorld=0&Seriesld=553). In 2009, the National Vital Statistics Reports did not report
maternal mortality data due to a revision on the U.S. Standard Certificate of Death which led
to differential reporting and identification of maternal deaths across states (Murphy, Xu, &
Kochanek, 2013). As a result, estimates for state-level maternal mortality were calculated
using the data from the CDC Wonder database (Centers for Disease Control Prevention,
1999). Using the CDC Wonder database, maternal deaths were captured as the number of
deaths that were proximal to pregnancy, childbirth, and the puerperium (ICD 10 O00-099).
To construct state-level maternal mortality, we divided the number of live births by the
number of maternal deaths, and then multiplied by 100,000. Several states had unreliable
estimates for maternal deaths in 2009. As a result, we constructed a state-level maternal
mortality rate from 2005-2009. Maternal mortality estimates were unreliable for four states
(i.e., Alaska, Maine, Rhode Island, and Vermont) across this five year range, and as a result,
the threshold value of 10 deaths per 100,000 was used for those states. This threshold value
was chosen due to the sensitivity analyses conducted by the Human Development Report
Office (Gaye, Klugman, Kovacevic, Twigg, & Zambrano, 2010). In particular, this threshold
helps to “avoid the statistical uncertainty in relatively very small numbers” and countries
with less than 10 deaths per 100,000 are performing at a similar level (Gaye et al., 2010).
State-level estimates for teen birth rates were obtained from the National Vital Statistics
Reports for 2009. The teen birth rates were defined as the number of live births per 1,000
women ages 15-19 years old (Murphy et al., 2013). For government representation, the
percentage of women and men in the state legislature in 2009 was used (Women’s
Legislative Network of NCSL, 2010). For educational attainment, the percentage of women
and men =25 years who reported having at least a high school diploma from the American
Community Survey was used (U.S. Census Bureau, 2010). For the labor force participation,
the percentage of women and men between the ages of 20-64 years in a non-
institutionalized population who participated in the labor force (i.e., either employed or
unemployed) was used from the American Community Survey (U.S. Census Bureau, 2010).
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According to the American Community Survey, unemployed individuals were classified in
the civilian labor force if they met the criteria were at least 16 years old and “if they 1) were
neither “at work” nor “with a job but not at work” during the reference week, and 2) were
actively looking for work during the last four weeks, and 3) were available to start a job”
(U.S. Census Bureau, 2010).

State-level sociodemographic factors were obtained from the U.S. Census Bureau through
the American Community Survey (U.S. Census Bureau, 2010). The sociodemographic
factors that were tested for statistical significance with state-level IPV prevalence in this
study were: median age (in years), median household income ($1,000 increments), and
percentage of the population that identified as Hispanic, non-Hispanic African descent, non-
Hispanic Asian, non-Hispanic American Indian, and non-Hispanic Native Hawaiian and
Other Pacific Islander.

2.3. Analysis

Pearson correlation coefficients were used to examine the association between the Gender
Inequality Index, indicators of gender inequality, IPV prevalence estimates for women and
men, and socio-demographics. Linear regression was used to model the relationship between
gender inequality and prevalence estimates of 1PV, controlling for state-level
sociodemographic factors. State-level sociodemographic factors that were significantly
correlated with IPV prevalence estimates for women and/or men were controlled for in the
regression analyses. A standardized version of gender inequality was used a predictor in the
regression analyses. The standardized version of gender inequality is the z-score. The z-
score was used in order to provide an appropriate and meaningful characterization of the
effect size for gender inequality. Residual plots and collinearity diagnostics were examined
for heteroscedasticity and multicollinearity issues. Data on IPV and Gender Inequality Index
were imported and analyzed using SPSS version 24 (IBM SPSS Statistics, 2012). Analyses
were conducted in 2017 and this study was exempted by Yale University’s Institutional
Review Board.

3. Results

3.1. Characterizing State-Level IPV Estimates and Gender Inequality Index Values

As reported in the National Intimate Partner and Sexual Violence Survey State Report, there
were differences in state-level lifetime prevalence estimates for any form of IPV against
women and men (Table 1).(Smith et al., 2017) Kentucky (45.3%), Nevada (43.8%), and
Alaska (43.3%) had the highest estimated prevalence for any form of women’s IPV
victimization. Virginia (38.6%), Idaho (38.2%), and Oklahoma (37.8%) had the highest
estimated prevalence for any form of men’s IPV victimization.

State-level Gender Inequality Indexes are displayed in Table 1. Gender Inequality Indexes
ranged from 0.149 to 0.381, with a mean of 0.26 and standard deviation of 0.05 (Table 2).
Connecticut (0.149), New Hampshire (0.178), and Washington (0.180) had the three
smallest values for gender inequality. Alaska (0.381), Indiana (0.380) and Arizona (0.368)
had the three highest values for gender inequality.
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3.2. Bivariate Correlations between State-Level Gender Inequality Values and IPV

Estimates

Table 2 shows the correlations between gender inequality, IPV prevalence estimates for
women and men, and state-level demographics. Gender inequality was positively correlated
with any form of IPV for women (r= .28, p=.01) and psychological IPV for women (r=".
41, p<.01). For men, gender inequality was positively correlated with psychological IPV (r
=.29, p<.05).

3.3. Bivariate Correlations between Indicators of State-Level Gender Inequality and IPV

Estimates

3.3.A. Women’s IPV Victimization—There were significant correlations between the
indicators for gender inequality and IPV victimization among women. Teen birth rate was
positively correlated with any form of IPV victimization (r= .43, p<.01), physical IPV
victimization (r= .54, p<.001), and psychological IPV victimization among women (r=.
34, p=.01). Educational attainment for women was inversely associated with any form of
IPV victimization (r=-.33, p=.01) and physical IPV victimization among women (7= -.
43, p=.002). Educational attainment for men was inversely associated with any form of IPV
victimization (r=-.49, p<.001) and physical IPV victimization (r=-.53, p< .001). Labor
force participation for women was inversely associated with any form of IPV victimization
(r=-.50, p<.001), physical IPV victimization (r=-.53, p<.001), and psychological IPVV
victimization among women (r=-.30, p=.03). Labor force participation for men was
inversely associated with any form of IPV victimization (r= -.48, p < .001), physical IPV
victimization (r=-.59, p<.001), and psychological IPV victimization among women (r=.
32, p=.02).

3.3.B. Men’s IPV Victimization—There were also significant correlations between the
indicators for gender inequality and IPV victimization among men. Teen birth rate was
positively correlated with physical IPV victimization (r= .29, p =.03) and psychological
IPV victimization among men (7= .40, p=.003). Educational attainment for women was
inversely associated with psychological IPV victimization among men (r=-.39, p=.005).
Educational attainment for men was inversely associated with any form of IPV victimization
(r=-.32, p=.02), physical IPV victimization (r=-.28, p=.04), and psychological IPV
victimization among men (r=-.35, p=.01). Labor force participation for women was
inversely associated with any form of IPV victimization (r=-.44, p =.001), physical IPV
victimization (r=-.42, p=.002), and psychological IPV victimization among men (r= -.
47, p=.001). Labor force participation for men was inversely associated with any form of
IPV victimization (r=-.43, p=.002), physical IPV victimization (r=-.45, p=.001), and
psychological IPV victimization among men (r=-.42, p=.002).

3.4. Regression Associations between State-Level Gender Inequality and IPV Estimates

Bivariate models showed a positive association between gender inequality and two forms of
IPV victimization experienced by women: lifetime prevalence of any form of IPV and
psychological IPV only (Table 3). However, after controlling for median income, only the
association between gender inequality and psychological IPV victimization among women

Prev Med. Author manuscript; available in PMC 2020 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Willie and Kershaw

Page 7

remained significant. The multivariable model showed that a one standard deviation increase
in the Gender Inequality Index was associated with a 1.61 percentage point increase in the
prevalence of women’s psychological IPV (SE = .57, p=.007). The standard deviation is 1
because the z-score value of the Gender Inequality Index was used. In the multivariable
models, gender inequality was not significantly associated with men’s IPV victimization
(Table 3). No issues of heteroscedasticity and multicollinearity were found.

4. Discussion

This is one of the first studies to examine the associations between state-level gender
inequality and prevalence of IPV among women and men in the United States. The Gender
Inequality Index captures the loss in human development and achievements due to gender
disparities with values ranging from 0 (perfect equality) to 1 (total inequality) (Gaye et al.,
2010). Although the United States has consistently ranked among the top 50 countries for
low gender inequality (Gaye et al., 2010), our study demonstrates great variation in gender
inequality among the individual states. For example, in Connecticut, there is only a 15
percent loss in human development due to gender inequality; unlike Alaska where gender
inequality accounts for 38 percent loss in human development. These findings suggest that
women’s wellbeing and experiences of gender disadvantage are different according to the
state one resides. Consistent with our hypothesis, our findings suggest that higher values of
gender inequality was associated with higher values for the prevalence of IPV experienced
by women. These findings may have important implications for structural-level interventions
to reduce IPV against women in the United States.

Our findings suggest that state-level gender inequality is associated with the state-level
estimates for IPV victimization among women, but not among men. In general, these
findings are align with research among U.S. adolescents (Gressard et al., 2015) and adult
women in other countries (Redding et al., 2017). For example, Gressard et al. (2015) found
that gender inequality in the United States was associated with physical dating victimization
among female adolescents, but inequality did not relate to dating victimization among male
adolescents (Gressard et al., 2015). Similarly, Redding and colleagues found greater gender
inequality was associated with higher rates of IPV-related mortality among women (Redding
etal., 2017). According to feminist theory, the social constructions of gender produce social
norms that influence relationships and interactions between women and men (Heise &
Kotsadam, 2015; Renzetti, Edleson, & Bergen, 2011; United Nations Development
Programme, 2013). In patriarchal societies, violence can be used to subordinate women in
order to gain and maintain power and control (Yodanis, 2004). Thus, it is possible that
gender-based inequities between women and men creates an environment that legitimizes
IPV against women, minimizes these experiences, and/or sanctions weak criminalization
policies for IPV. More research on the impact of societal-level determinants of IPV in the
United States are needed. For example, it may be useful for future research to examine the
relationship between gender inequality and restrictive (e.g., policies permitting insurance
discrimination against individuals with a history of IPV) vs. protective IPV-related policies
(e.g., policies prohibiting discrimination against employees with a history of IPV) in the
United States.
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All of the individual indicators of the Gender Inequality Index except government
representation were significantly correlated with IPV victimization for both women and
men. It is possible that reproductive health, educational attainment, and labor force
participation are stronger indicators and dimensions of state-level gender inequality than
government representation. This finding is contrary to other studies that have used political
participation among women and men as an important proxy for gender inequality
(Kenworthy & Malami, 1999). It would be useful for future research to investigate broader
forms of political participation that might be more indicative of gender inequality in the
United States such as women’s political empowerment “a process of increasing capacity for
women, leading to greater choice, agency, and participation in societal decision-making”
(Sundstrém, Paxton, Wang, & Lindberg, 2017).

4.1. Study Limitations and Strengths

There are several study limitations that should be taken into consideration. The National
Intimate Partner and Sexual Violence Survey is a unique and rich dataset describing the
epidemiology of intimate partner and sexual violence in the United States (Centers for
Disease Control Prevention, 2010). However, for this study we only included state-level
prevalence estimates that were available for both women and men and across the majority of
states. It would be useful for future research to replicate our study with a new wave of
National Intimate Partner and Sexual Violence Survey data, if that becomes available. Due to
state-level measurement issues with maternal mortality, the current measure for maternal
mortality ratio might be under-reported for some states. Consistent state-level surveillance
measures for maternal mortality are needed in order to improve the precision of the Gender
Inequality Index and inform programming for maternal health. Due to the low sample size,
this study was only able to control for a small number of potential covariates. Thus, the
multivariable linear regression results are subject to confounding by other potential
variables. Finally, ecological studies are useful for examining associations at the population-
level. Since the data in the study is aggregated at the state-level, our findings cannot
guarantee that an association is present at the individual-level (i.e., ecological fallacy).
Future research should explore the implications of gender inequality and prevalence of IPV
at the individual-level.

In conclusion, there is evidence to suggest that gender inequality relates to IPV prevalence
estimates in the United States, specifically among women. In this study, we examined the
association between gender inequality and IPV prevalence among women and men across 50
United States and the District of Columbia. Thus, our findings may have important
implications for structural-level changes that can occur among states with high Gender
Inequality Index values. In particular, states with high Gender Inequality Index values may
need to devise ways to reduce gender-based inequities. Creating an egalitarian environment
that supports the wellbeing of women may weaken gender power dynamics and reduce the
incidence of IPV. Some ways that states with high Gender Inequality Index values can
improve women’s status and potentially reduce IPV incidence is by establishing state
campaigns that promote women and girls’ involvement in the labor force and higher
education areas and implement campaigns that change discriminatory gender-based norms
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and attitudes. Comprehensive approaches to dismantle gender inequality may help reduce
occurrences of IPV and improve the wellbeing and livelihood of women.
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Highlights
There is state-level variation in gender inequality index scores

Gender inequality was associated with higher psychological IPV among
women

Gender inequality was not associated with IPV among men
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Figure 1.

Graphical depiction of the operationalization of intimate partner violence (IPV). Green
boxes illustrate the three types of IPV analyzed in the current study. Blue boxes illustrate the
types of IPV collected in the National Intimate Partner and Sexual Violence Survey
(NISVS). Control of reproductive health is not shown in this figure but was captured in the

NISVS
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