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Abstract

Introduction: Few societal-level factors are established as risk or protective factors for sexual
violence. Traditional gender norms and gender inequality are linked to sexual violence, but much
of this research was conducted internationally or is becoming outdated and may not reflect current
norms in the U.S. This study expands on previously published research by examining gender
inequality’s association with state-level sexual violence.

Methods: Using state-level prevalence estimates published in the National Intimate Partner and
Sexual Violence Survey 2010-2012 State Report and the Gender Inequality Index, Pearson
correlations were examined to investigate the relationship between state-level gender inequality
and lifetime victimization for various types of sexual violence among U.S. female and male adults.
The analysis was conducted in 2019.

Results: Findings indicate that states with a high degree of gender inequality also report higher
prevalence estimates among women for rape using physical force. Gender inequality was also
negatively correlated with non-contact unwanted sexual experiences among women and men. In
addition, an exploratory analysis of the relationship between individual indicators of gender
inequality and violence outcomes suggest that adolescent birth rate, female government
representation, and labor force participation demonstrate an association with certain state-level
violence outcomes, although patterns were inconsistent.

Conclusions: Although this study relied on cross-sectional data, collectively, these findings
suggest that gender inequality may represent an important societal-level factor associated with SV
among women and men. However, this relationship appears complex and requires further research.
These findings have potential to inform population-level violence prevention approaches.

INTRODUCTION

Sexual violence (SV) is a highly prevalent public health issue in the U.S. Approximately
25.5 million women and 2.8 million men report a lifetime experience of completed or
attempted rape.1 SV is associated with multiple negative health impacts and societal costs,?
with an estimated lifetime economic burden of $3.1 trillion for rape.3 Collectively, this
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research highlights the importance of identifying risk and protective factors that can inform
prevention efforts.

To understand the risk for experiencing or perpetrating violence, the Centers for Disease
Control and Prevention utilizes a four-level social-ecological model that highlights the
complex interplay between factors at the individual, relationship, community, and societal
levels.# Limited research exists on how broader community- and societal-level factors
influence the occurrence of SV with existing evidence focusing largely on individual- and
relationship-level factors.>8 However, prevention efforts that target community- and
societal-level risk factors can leverage resources for greater population-level impact.’

At the societal level, feminist theory and research have long emphasized the etiological
relationship between gender inequality and patriarchal beliefs and violence against women,
positing that these beliefs reinforce the dominant position and power men hold over women
and perpetuate male aggression toward women.8° Research generally supports a relationship
between traditional gender norms and increased risk for violence perpetration, but studies
have largely focused on the measurement of individual-level gender-related attitudes and
beliefs.>10-12 A few limited studies have examined gender inequality at the societal level,
with findings suggesting a significant positive association with violence against women.
13-17 For example, a cross-national test of women’s status in 44 countries found that gender
bias in ownership property rights and societal norms accepting violence predicted population
prevalence of partner violence.1” Studies focused specifically on high-income countries such
as the U.S. have also identified an association between gender inequality and interpersonal
violence.13-15 However, existing U.S.-based research relies on outdated data, which may not
accurately reflect the current status of women in the U.S. Furthermore, international research
may not reflect the U.S. sociopolitical context (e.g., indicators such as gender bias in
ownership property rights). Only 2 recent U.S.-based studies examining interpersonal
violence outcomes and gender inequality at the societal level were identified. Gressard et al.
18 found that higher levels of state-level gender inequality were associated with higher
prevalence of physical dating violence victimization among female, but not male,
adolescents. Specific indicators of gender inequality (e.g., adolescent birth rate, educational
attainment) were also significantly associated with female victimization, suggesting that
these may be particularly important indicators of gender inequality as it relates to violence.
More recently, Willie and Kershaw?® found that state-level gender inequality was associated
with intimate partner violence (IPV) outcomes using a nationally representative sample,
particularly psychological IPV victimization among women. Although both studies focused
on violence by intimate partners and did not examine SV outcomes more broadly, the
significant findings suggest that more research on this topic is warranted.

Utilizing a similar methodology, this study expands on previous research by examining
indicators of gender inequality for each state and testing the association with state-level SV
prevalence, using point estimates produced based on a large population-based sample of
adults in the U.S. Building on previous research gaps, this study examines multiple forms of
SV, including rape, sexual coercion, and contact and non-contact unwanted sexual
experiences. Given the potential gains in gender equality over time, this study also
incorporates the most recent state-level adult SV data available to provide a more-detailed
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and up-to-date understanding of gender disparities within the U.S. and their association with
adult prevalence of SV victimization. The authors predicted that higher levels of gender
inequality would be positively correlated with a higher prevalence of state-level SV
outcomes, specifically among women. Based on previous research819 that suggests certain
indicators were particularly associated with IPV victimization, this study also explored the
relationship of individual indicators of gender inequality with SV outcomes.

Study Sample

Measures

Gender inequality was calculated for each U.S. state and analyzed separately for males and
females in relation to violence outcome measures. The sample size for each violence
outcome equaled the number of individual U.S. states, as this was the unit of analysis (Table
1). Sample sizes varied because some states had statistically unreliable estimates for some
victimization measures, particularly for men. For violence outcomes with limited state-level
data available (<20 states), analyses could not be conducted (e.g., male rape and sexual
coercion).

Data on state-level violence outcomes were point estimates obtained from the National
Intimate Partner and Sexual Violence Survey (NISVS) 2010-2012 State Report based on
annual population-based surveys that provide lifetime SV prevalence estimates.2® NISVS is
an ongoing, nationally representative random-digit-dial telephone survey offering data on
the adult U.S. population (aged =18 years) using a dual-frame sampling strategy, including
landlines and cell phones. It provides lifetime prevalence estimates of SV, stalking, and IPV
at the national and state levels. For the years 2010-2012, a total of 41,174 interviews were
completed (22,590 women and 18,584 men) and 4,501 were partially completed. Completed
interviews were conducted by landline (43.3%) and cell phone (56.7%). Overall weighted
response rates across 3 years ranged from 27.5% to 33.6%, with weighted cooperation rates
ranging from 80.3% to 83.5%. Additional detail regarding survey methodology can be found
in the NISVS 20102012 State Report.20 This report used aggregated 2010-2012 NISVS
data because the combined data set provides the greatest number of reliable estimates at the
state level.

State-level estimates for lifetime experiences of 5 distinct forms of SV are included in
NISVS: rape (completed or attempted forced penetration), rape (completed alcohol/drug
facilitated penetration), sexual coercion, unwanted sexual contact, and non-contact unwanted
sexual experiences. Research indicates that perpetrators of various types of SV demonstrate
different risk and protective factors,21-23 including studies demonstrating differences
between forcible rape versus drug and alcohol facilitated rape in the type of perpetrator,
relationship to victim, and impacts on the victim.24 Therefore, rape by completed or
attempted forced penetration and rape by alcohol/drug facilitated penetration were examined
separately in this study. The definitions for each SV outcome are included in Appendix
Table 1, available online. Specific questions associated with each of these variables are
described in the 2010-2012 State Report.20
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The UN Development Programme created the Gender Inequality Index (GII) to measure
discrimination and loss of achievement owing to gender inequality at the country level 2
The Gl includes 3 dimensions: reproductive health, empowerment, and the labor market.
Reproductive health is measured by maternal mortality rate and adolescent birth rates;
empowerment is measured by the proportion of male and female adults with at least
secondary education and the number of parliamentary seats occupied by female adults; and
the labor market is measured by labor force participation rate in male and female individuals
aged >15 years.25 Gl scores range from 0.0 to 1.0, with higher scores reflecting greater
gender inequality. The UN Development Programme report included scores for 148
countries, including low-, middle-, and high-income countries (including the U.S.).25 To
control for time-related variance, Gll indicator data in this study used a similar timeframe to
that of the NISVS state report (2010-2012). Following a similar method used in previous
research,18:19 state-level G1I indicators and associated data sources include items described
below.

Maternal mortality rate is defined as the number of maternal deaths per 100,000 live births.
However, there have been some inconsistencies in reporting and validity, which has resulted
in an increase in the maternal mortality rate.2% Specifically, data incompatibilities were
created by the delayed state-level adoption of a new U.S. standard death certificate with
checkboxes indicating maternal death.26:27 To account for these potential discrepancies, this
study modeled the approach in Willie and Kershaw,® who utilized the Centers for Disease
Control and Prevention WONDER database to identify state-level data on maternal deaths
that were proximal to pregnancy, childbirth, and the puerperium (ICD 10 O00-099), and
live births.28 An approximate state-level maternal mortality rate was calculated using live
births as the denominator and maternal deaths as the numerator. Data from 2008 to 2012
were used to establish reliable estimates for each state, with 3 exceptions (Alaska, Maine,
and Vermont). For these states, a threshold value of 10 deaths per 100,000 was used,
consistent with sensitivity analyses suggesting that countries reporting <10 deaths per
100,000 were performing at a similar level 2

The adolescent birth rate was measured by the number of births to women aged 15-19 years
per 1,000 women, using state-level 2012 data from the National Vital Statistics System.30

Government representation was measured using the percentage of male and female elected
legislators in each state during the year 2012 and was calculated using data from a fact sheet
created by the Center for American Women and Politics.3!

Secondary-level educational attainment was calculated using the 3-year 2010-2012 estimate
from the American Community Survey.32 This indicator represents the percentage of men
and women aged =25 years that report having a high school diploma or higher in each state.

Labor force participation was also calculated using the 3-year 2010-2012 estimate from the
American Community Survey to calculate the percentage of non-institutionalized men and
women aged 20-64 years who are participating in the civilian labor force in each state.3?
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Statistical Analysis

The GlI scores were calculated using algebraic formulas and methodology outlined in the
UN Development Programme report (hdr.undp.org/sites/default/files/
hdr_2013_en_technotes.pdf). Pearson correlation coefficients were computed to measure the
association between each violence outcome and the GII. To model the relationship between
the individual Gll indicators and violence outcomes, all Gll indicators were included as
predictors in an ordinary least squares regression model. In addition to standardized beta
coefficients, partial correlation coefficients are reported because a partial correlation
removes all other variance in the model, leaving only the variance of the Gl indicator and
outcome variable.33 Consistent with Gressard and colleagues,18 analyses examining GlI
indicators utilized the male/female ratio (% of men in each state divided by % of women),
instead of the female rate alone, for both educational attainment and labor force participation
indicators. This was done to control for the overall rate of those indicators in each state. The
analysis was conducted in 2019.

RESULTS

Gender inequality was relatively low across all 50 states, with a mean state-level GlI score
of 0.23 (SD=0.06), a median of 0.22, and a range from 0.09 to 0.36. The Gl scores for
individual states are reported in Appendix Table 2, available online. Prevalence estimates of
lifetime SV victimization are summarized in Table 1. Bivariate correlations between Gl and
violence outcomes are reported in Table 2. All the assumptions for calculating bivariate
correlations were met. Normality was tested using the Shapiro—Wilk test, with values
ranging from 0.944 to 0.991 (none significant at p<0.05). Linearity and heteroscedasticity
were tested through visual examination of scatterplots.

Results indicated that state-level G11 was correlated with some SV outcomes. Among
women, a significant positive correlation was found between Gl and completed or
attempted rape using force (r=0.322, p<0.05), indicating that states with higher gender
inequality have higher prevalence estimates for rape using force. State-level estimates for
rape using physical force and Gl scores were mapped to provide further descriptive
information and illustrate state-by-state variation of both measures (Figure 1). As shown,
states with higher GlI scores (i.e., greater gender inequality) were observed in the southern,
southeastern, and mountain regions of the U.S. States, whereas lower Gl scores (i.e., lower
gender inequality) were observed in the Pacific west and northeastern regions of the U.S.
(Figure 1A). Although statistical testing was not performed on the regional patterns of either
measure, higher state-level estimates for rape using physical force were also observed in the
southern and mountain regions of the U.S. (Figure 1B).

In addition, significant negative correlations were found between GlI and non-contact
unwanted sexual experiences among both women (r=-0.396, p<0.01) and men (r=-0.341,
p<0.05; Table 2). This suggests that states with lower gender inequality had higher
prevalence of non-contact unwanted sexual experiences.

To explore the relationship between individual GIl indicators and violence outcomes, an
ordinary least squares regression was conducted, and multiple partial correlations were
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calculated between violence outcomes and the state-level data on maternal mortality rate,
adolescent birth rate, percentage female government representation, male/female ratios for
educational attainment, and male/female ratios for labor force participation (Table 3).
Among men, only 1 significant correlation was identified. Specifically, the male/female ratio
for labor force participation was positively correlated with non-contact unwanted sexual
experiences (/= 0.374, p<0.01). This suggests that states where men participate in the work
force at higher rates relative to women report higher prevalence estimates for non-contact
SV against men. Among women, female government representation was positively
correlated with unwanted sexual contact (= 0.429, p<0.01) and non-contact unwanted
sexual experiences (7= 0.336, p<0.05). Thus, states with higher rates of female political
representation demonstrated higher prevalence estimates for these 2 forms of SV. The
adolescent birth rate was also positively correlated with completed or attempted rape using
physical force (/= 0.518, p<0.001), suggesting that states with higher adolescent birth rates
reported higher estimates for forced rape victimization among women.

DISCUSSION

Overall, the findings suggest mixed results on the association of gender inequality with SV.
States with higher gender inequality report higher prevalence estimates among women for
completed or attempted rape using physical force. This finding is consistent with past
international and U.S.-based research demonstrating an association between gender
inequality and violence against women.17-19 However, this study did not identify significant
positive correlations with other forms of SV.

Interestingly, lower levels of gender inequality were associated with higher state-level
prevalence estimates for non-contact forms of SV (e.g., someone exposing their sexual body
parts, harassing the victim in a public place). Although this finding contradicted the original
hypothesis, other research highlights the potentially complex relationship between gender
equality and violence. For example, Nordic countries demonstrate high levels of gender
equality across multiple indicators, but also report high prevalence for violence against
women.34 Referred to as the “Nordic paradox,” researchers have theorized that this may
reflect a backlash effect as the status of women changes and men lose their traditionally
dominant positions in society.3* Longitudinal studies have also shown that as gender
equality increases, there are short-term increases in SV rates, but long-term ameliorative
effects on SV.14 Consistent with the backlash theory, this study also found that states with a
higher percentage of female government representation demonstrated higher prevalence of
certain forms of SV.

The finding that men also experience higher prevalence of non-contact SV in states with
lower gender inequality is unexpected. However, researchers have theorized that
organizational tolerance for sexual harassment and pressure to adhere to sex role stereotypes
can perpetuate aggression toward both women and men who do not conform to traditional
gender norms.3® Research indicates that both male and female sexual harassment victims
most commonly report male perpetrators, with qualitative data highlighting gender
nonconformity in men as a target for harassment.3® This study also found that states where
men participate in the workforce at higher rates relative to women report higher prevalence
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estimates for non-contact SV, which is consistent with research suggesting that sexual
harassment rates are higher in male-dominated industries and occupations.38 However, more
research is needed to better understand how gender inequality and related indicators are
associated with SV victimization among men.

Collectively, the findings on state-level SV estimates and their association with female
government representation and labor force participation highlight the potentially complex
relationship between gender inequality and SV. Additional research is needed to replicate
these findings and identify potential underlying mechanisms that could explain these
associations. This research could have important prevention implications, as evidence
suggests that programs that strengthen leadership and opportunities for women and support
improved outcomes in education, employment, and community engagement (including
political participation) have been identified as an important approach for preventing SV.37
However, these findings also suggest that prevention efforts focused on increasing gender
equality may benefit from closely monitoring and responding to potential backlash effects,
including possible increases in certain types of SV.

This research also highlights the importance of examining individual components of gender
inequality in relation to SV. In addition to previously described findings on female
government representation and labor force participation, adolescent birth rates emerged as
having a strong association with lifetime estimates of forced rape among women, a pattern
also documented in previous research.18 Studies have shown that teenage mothers are at
higher risk for experiencing violence during and after pregnancy.38-41 Consistent with this
research, states with high adolescent birth rates reported correspondingly high prevalence of
forced rape. These findings suggest a potential point of intervention, as programs and
policies to improve adolescent sexual and reproductive health may decrease the risk for both
pregnancy and SV.37:4243 As discussed in Gressard et al.,!8 this finding also suggests the
importance of reproductive health indicators when measuring gender inequality. These
results merit further investigation, but should be carefully considered within the context of
study limitations.

Of note, this study was unable to statistically control for other state-level confounding
factors (e.g., demographic, economic factors) owing to low power and small sample size.
This is inevitable when using state-level data to examine the U.S. context. Nevertheless,
small samples of this nature are generally insufficient to provide stable estimates that reflect
the true magnitude of the relationship. As demonstrated in Figure 1, although patterns are
evident between the GlI and estimates of forced rape, this association is stronger in some
states and regions than others. This highlights the importance of incorporating other state-
level contextual factors (e.g., cultural, historical, economic, demographic factors) to
understand the relationship between gender inequality and prevalence of SV. Future research
would benefit from more comprehensive measurement of state-level factors (e.g., income,
age, race/ethnicity) that may contribute to a higher violence victimization prevalence.
Furthermore, effect sizes identified in this study were small to moderate in size. It is
important to use caution when interpreting the current findings, given the size of the
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correlations and the need for more information on how gender inequality interacts with other
influential factors at the individual and relationship levels. Longitudinal research that can
demonstrate a causal relationship between gender inequality and violence is also needed, as
this study relied on the use of cross-sectional data. Because this was an exploratory study,
the significance level was set at <0.05 to minimize risk for Type Il error and to be sensitive
to potential relationships worthy of further investigation. However, the number of statistical
tests conducted and associated Type | error risk represents a study limitation. Additionally,
the GII may be limited in its ability to fully measure gender inequality in the U.S. It bears
mentioning that GII scores do not differentiate between high inequalities for women versus
men. As women make advances in the areas of educational attainment, government
representation, and labor force participation, the GII may need modification to capture
ongoing areas of inequality between women and men. Future research may benefit from
examining gender inequality using other established measures (e.g., the Gender-Related
Development Index or Gender Empowerment Measure),** as well as exploring innovative
ways of measuring gender disparities both internationally and specifically within the U.S.
(e.g., pay ratios, female CEOs, women employed in higher education).

Importantly, examining gender inequality at the state level does not allow inference to the
impact of gender inequality on violence at the individual level (i.e., ecological fallacy).
Previous research demonstrates a relationship between individual-level gender-related
attitudes and beliefs and the risk for violence perpetration, whereas the findings in this study
suggest more mixed results on the relationship between gender inequality and violence risk
at the societal level. However, many individual-level interventions focused on changing
attitudes and beliefs have limited to no effect on SV outcomes and short-lived effects on
knowledge and attitude changes.*®

CONCLUSIONS

Intervening at the societal level creates opportunities to address social, cultural, structural,
and environmental influences on the risk for SV,4® often requiring less individual effort and
resources for implementation.#8 This research improves understanding of the association of
gender inequality with SV by building on previous research and providing a more detailed
and up-to-date analysis of current gender disparities within the U.S. This study highlights
the potential importance of addressing gender inequality as part of a comprehensive strategy
for preventing violence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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(A)

Figure 1.
U.S. maps of Gender Inequality Index scores and lifetime prevalence estimates among

women for completed or attempted rape using force. (A) Gender Inequality Index scores, by
state. (B) Lifetime prevalence estimates among women for completed or attempted rape
using force, by state.

Note: No statistical testing was performed on any regional patterns in the state-by-state
variation of either measure.
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Table 2.

Sexual Violence and State-level Gender Inequality Index Bivariate Correlations

Men Women
Variable r p-value r p-value
Rape — completed or attempted forced penetration - - 0322 go22*
Rape — completed alcohol/drug facilitated penetration - - -0.210 0.162
Sexual coercion - - 0.000 1.000
Unwanted sexual contact -0.209  0.150 -0.203  0.157
Non-contact unwanted sexual experiences 0341 go15* -0.396 (oog**

Note. r=Pearson correlation coefficient;
Boldface indicates statistical significance (*p<0.05; **p<0.01);

— indicates that there were not enough reliable estimates reported for this outcome variable, thus a correlation could not be produced. Violence
outcome data were obtained from the National Intimate Partner and Sexual Violence Survey (NISVS): 2010-2012 State Report.
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