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Abstract

Background—Beginning in adolescence, females are at significantly higher risk for depression
than males. Despite substantial efforts, gaps remain in our understanding of this disparity. This
study tested whether gender differences in adolescent-onset depression arise because of female’s
greater exposure or sensitivity to violence.

Methods—Data came from 5692 participants in the National Comorbidity Survey Replication.
Trained interviewers collected data about major depression and participants’ exposure to four
types of interpersonal violence (physical abuse, sexual assault, rape, and witnessing violence)
using a modified version of the Composite International Diagnostic Interview. We used discrete
time survival analysis to investigate gender differences in the risk of adolescent onset depression.

Results—5.7% of the sample met DSM-IV criteria for depression by age 18; 5.8% of the sample
reported being physically abused, 11.7% sexually assaulted, 8.5% raped, and 13.2% witnessed
violence by age 18. Females had 1.51 times higher odds of depression by age 18 than males.
Exposure to all types of violence was associated with an increased odds of depression in both the
past year and the years following exposure. Adjusting for exposure to violence partially attenuated
the association between gender and depression, especially for sexual assault (OR attenuated=1.28;
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15.23%) and rape (OR attenuated=1.32; 12.59%). There was no evidence that females were more
vulnerable to the effects of violence than males.

Discussion—Gender differences in depression are partly explained by females’ higher
likelihood of experiencing interpersonal violence. Reducing exposure to sexual assault and rape
could therefore mitigate gender differences in depression.
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Gender differences in depression are one of the most consistent findings in psychiatric
epidemiology.1=3 Although boys and girls experience similar levels of depression during
childhood,* with some studies even finding that boys experience more depression than
girls, ® females begin to outnumber their male counterparts by a ratio of two-to-one starting
somewhere between ages 13 and 15.5 7 This disparity persists into adulthood,® © and across
various measures of depression (e.g. depressive symptoms; diagnosis of major
depression),’: 10 and racial/ethnic groups.11: 12 Despite research on the ways biological (e.g.
hormones, pubertal timing, maturation), psychological (e.g. gender-role development;
coping style), and social factors (e.g. exposure to stress) shape the onset and persistence of
gender differences in depression, gaps remain in our understanding of the causes of this
disparity.13-16

One likely explanation involves exposure to interpersonal violence.3 17 Exposure to
violence is associated with an increased risk of depression in both adolescence and
adulthood;18-20 in addition, females are more likely than males to experience violence,
especially sexual abuse, rape or sexual assault, and witness family violence. 21-25 Since the
risk of exposure to some types of violence, including being sexually victimized, sharply
increases for females around early adolescence?® — the time when gender differences in
depression emerge — exposure to interpersonal violence could explain excess lifetime risks
of depression among females and therefore have implications for preventing gender-based
disparities.

There are two mechanisms by which exposure to interpersonal violence could contribute to
gender differences in depression: 1) through females’ differential exposure to violence; and
2) through females’ differential sensitivity to the effects of exposure to violence.5: 15 The
differential stress exposure hypothesis argues that females are more likely to be exposed to
stressors, which increases their risk of becoming depressed. This is a hypothesis of
“mediation” and is empirically tested in four steps that determine whether: (1) there are
gender differences in depression; (2) there are gender differences in exposure to violence,
with females presumably being more likely to be exposed; (3) exposure to violence is
associated with depression; and (4) the association between gender and depression is
reduced after accounting for exposure to violence (i.e. the “mediator”).2”: 28 The differential
stress sensitivity hypothesis states that males and females experience the effects of
interpersonal violence differently. This hypothesis is one of “effect modification,” and
support for it is found when females are shown to be more likely to experience depression in
response to stressors than males, explaining why they are more depressed. Girls may be
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more likely to respond to violence in the form of depression than boys for several reasons.
For instance, girls are more likely than boys to ruminate.2® This cognitive style may
sensitize girls to stress in ways that lead them to experience heightened stress reactivity.
Girls are also more likely than boys to experience internalizing symptoms whereas
externalizing symptoms are more common in boys.30: 31

Studies using both adolescent and adult samples have investigated the differential stress
exposure32-34 and differential stress reactivity hypotheses.34-36 Fergusson and colleagues 33
used longitudinal data to examine whether exposure to sexual abuse by age 16 and sexual
assault between ages 16-28 accounted for the association between gender and both
depression and anxiety. They found the odds of experiencing depression and anxiety
declined by 24% (from OR=2.5 to OR=1.9) after controlling for exposure to sexual
violence, suggesting that these exposures partially accounted for gender differences in
depression. Kessler 32 also estimated that the odds of a first-onset of depression were
reduced by half after accounting for exposure to rape and sexual trauma.

Research on the differential stress sensitivity hypothesis is inconsistent. A recent review 3°
of thirty studies showed that while some studies did not observe gender differences in the
effects of abuse on risk for depression,34: 37: 38 gthers did find that females were more
vulnerable to the effects of child sexual abuse or physical abuse36: 39 and exposure to
violence.4 For instance, Molnar and colleagues!® found that exposure to childhood sexual
abuse was associated with a higher risk of dysthymia in females (OR=1.9) compared to
males (OR=1.5), but not depression, where the odds ratio was 1.8 for both males and
females. However, these results were obtained from a stratified analysis where no statistical
test for interaction was conducted. Thus, while there is more evidence to support the
differential stress exposure hypothesis, both models are plausible explanations for gender
differences in depression. In fact, these models are not mutually exclusive, but may work
simultaneously.

The literature on both hypotheses is limited in several ways. First, few studies conduct the
statistical analyses required to test either hypothesis, instead providing only descriptive
support that may be suggestive of mediation or moderation. Second, even when necessary
statistical tests are employed, the focus of prior research has been on how exposure to
violence during childhood might increase risk for adult-onset depression. Instead, our goal
was a better understanding of how exposure to violence during childhood precipitates the
first onset of childhood and adolescent-onset depression. By focusing specifically on the
effects of violence during childhood and adolescence, new knowledge can be gained about
the origins of gender differences in depression and the factors that lead to the start of an
excess burden of depression among females compared to males. Third, prior studies have
tended to focus on how exposure to violence increases risk for depression over many years,
rather than testing for whether it can also increase risk immediately following the first
exposure. Fourth, few studies test both hypotheses simultaneously. This is a shortcoming as
both hypotheses are plausible; evidence in support of one hypothesis does not rule out the
possibility of the other. The implications for intervention are different for each one. Finally,
many studies have tested these hypotheses by focusing exclusively on exposure to sexual
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violence. However, other types of victimization may lead to gender differences in
depression.

In this study, we overcome these limitations by testing the differential stress exposure
(mediation) and differential stress sensitivity (effect modification) hypotheses using data
from a large, nationally-representative survey of adults. We focus on four types of violence:
physical abuse, rape, sexual assault and witnessing violence. These four types are highly
prevalent, especially among youth, and confer a moderate to large general risk for many
psychiatric disorders, including depression.25: 41 42 These exposures were also more
common in the current sample when compared to other types of interpersonal violence
exposures, such as being threatened with a weapon, stalked, and kidnapped or held
captive.2> We also formally test whether the risk for child or adolescent-onset depression is
limited to the same year in which the exposure occurred or whether the effects of violence
exposure persist for subsequent years. This approach is informative given that exposure to
adversity can exert an immediate or long-term effect on disease risk, as argued by life course
approaches.43-46 Given past evidence of substantially higher rates of interpersonal violence
among females, we hypothesized that gender differences in adolescent-onset depression
would be due to females’ differential stress exposure, rather than females’ differential
sensitivity to violence.

Participants came from the National Comorbidity Survey Replication (NCS-R), a nationally-
representative, cross-sectional, population-based survey of 9282 English-speaking people
between ages 18 and 99 living in the 48 contiguous United States.?: 47-49

The NCS-R survey was administered in person between February 2001 and April 2003, in
two parts. Part One focused on diagnostic assessments of primary psychiatric disorders and
was completed by 9282 participants. Part Two, which was administered to a probability
sample of 5692 participants drawn from Part One, focused on a set of secondary psychiatric
disorders, risk factors, consequences, and other background characteristics. The current
research study focuses on the 5692 participants who completed both Part 1 and Part 2
because questions from Part 2 were required for the present analysis. Verbal consent was
obtained prior to beginning each interview. Recruitment and consent procedures were
approved by the Human Subjects Committees at both Harvard Medical School and the
University of Michigan.

Instruments and Variables

To determine whether participants met DSM-1V diagnostic criteria for major depression
(Part One), trained, non-clinician interviewers administered a modified version of the World
Health Organization’s Composite International Diagnostic Interview (WMH-CIDI), a
widely-used, valid, reliable, and structured tool that generates psychiatric diagnoses from the
DSM-1V and the International Classification of Disease, 10! Revision.?0 Detailed data were

Depress Anxiety. Author manuscript; available in PMC 2014 August 18.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Dunn et al.

Page 5

collected on the course of each psychiatric disorder, including age at first onset. We
classified participants as having experienced an adolescent-onset depression or an exposure
to violence only when their first event onset occurred by age 18, an age commonly used to
mark the end of adolescence.>!

In the post-traumatic stress disorder screening section of the interview (Part Two),
interviewers asked participants to report whether they had ever experienced a list of
potentially traumatic events, including the four exposures examined here. Physical abuse
was assessed by the question “As a child were you ever badly beaten up by your parents or
the people who raised you?” Sexual assault was assessed by the question “Other than rape,
were you ever sexually assaulted where someone touched you in appropriately, or when you
did not want them to?” Rape was assessed based on the following criteria: “having someone
either having sexual intercourse with you or penetrating your body with a finger or object
when you did not want them to, either by threatening you or using force, or when you were
so young that you didn’t know what was happening.” Witnessing violence was assessed by
the question “When you were a child, did you ever witness serious physical fights at home,
like when your father beat up your mother?” If a participant endorsed an event, the
interviewer then asked the participant to report how old he/she was the first time the event
occurred.

Statistical Analysis

First, we examined the distribution of adolescent-onset depression in the total sample and by
gender and exposure to interpersonal violence. We then constructed a “person-year” dataset
in which we conducted discrete-time survival analyses of the onset of major depression by
age 18.52 In this dataset, each participant contributed multiple rows of data, with each row
representing a year they were at risk of depression onset between ages 4 (the earliest onset
age in the sample) through 18. The discrete-time survival model is then estimated using
logistic regression in the “person-year” dataset, in which the dependent variable is the first
onset of depression in each person-year (0=no depression; 1=depression). Odds ratios from
this analysis indicate the risk of depression associated with both time-invariant (gender) and
time-varying (exposure to violence) predictors.>3 Participants contributed data (i.e., had a
row) for each year at which they were at risk for experiencing the outcome. Once
participants experienced the outcome or reached age 18, they were censored, meaning that
they could not longer contribute a row of data to the analysis. The baseline hazard of
depression was modeled by the linear and squared terms of age.

We treated the four types of violence exposures as time-varying covariates in the survival
analyses in order to estimate the risk of depression associated with each type of violence in
the following time periods: exposure to violence in the past year (past year), exposure to
violence in the years following exposure (years after exposure), and no exposure to violence
reported during any time period (no exposure). This enabled us to consider how the
association between violence exposure and depression may differ between the year of first
exposure and the years following first exposure, through age 18. We also created a time-
varying binary variable depicting whether or not the participant had been exposed to
violence. In this specification, participants were coded “0” in the years they were unexposed
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and “1” in the year they were exposed as well as any subsequent years. This variable was
necessary to test our moderation hypothesis, given that sample size constraints prevented us
from using the three-category variable to test this hypothesis.

We fitted five logistic regression models in which the dependent variable was the onset of
depression in each person-year. Model 1 contained the main effect of gender on depression;
Models 2 and 3 contained the main effect of violence, for each type and by different time
period, on depression; Model 4 contained the main effects of gender and exposure to
violence on depression; and Model 5 added an interaction term into Model 4, which
represented the cross-product of predictors gender and exposure to violence. We evaluated
mediation by comparing the coefficient relating the effect of gender on depression in Model
1 to the coefficient in Model 4 and estimated the proportion of attenuation (i.e. estimated a
percent change in the gender difference in depression).2”: 28 We tested for moderation by
testing whether the cross-product term in Model 5 was equal to zero.

All analyses were conducted using the survey regression procedures available in SAS
Version 9.2 to account for the complex survey design. We used sampling weights to account
for differential probability of selection of respondents within households, differential non-
response, and adjust for differences between the sample and the US population on selected
socio-demographic characteristics.*® All models controlled for age at interview,
participants’ parental education as a measure of socioeconomic status in childhood (highest
level attained by either mother or father; 1=less than high school; 2=high school; 3=college;
4=missing response) and self-reported race/ethnicity (1=hispanic; 2=black; 3=other;
4=white).

We excluded 3.4% (n=194) of participants who were missing data on variables that
described their exposure to violence. This provided an analytic sample of 5498 participants
who contributed 80,142 person-years of data. Participants who were excluded from the
analysis were no different from participants that were included with respect to their gender
(x2=0.31, p=0.58). However, compared to participants who were included, a higher
proportion of participants who were excluded experienced an adolescent-onset depression
(12.80% vs. 5.66%; ¥2=17.0, p<0.0001).

In the total sample, 5.7% (6.5% of females and 4.7% of males) met DSM-IV criteria for a
major depressive episode by age 18. As shown in Table 1, 5.8% of the sample reported
having been badly beaten up by their parents or caregivers, 11.7% had been sexually
assaulted, 8.5% raped, and 13.2% witnessed serious physical fights at home. A higher
proportion of females were exposed to all types of violence except physical abuse; this
finding is consistent with the differential stress exposure hypothesis.

Table 2 reports the results of Models 1-4. As shown in Model 1, females had 1.51 times the
odds of depression by age 18 compared to males (95% Cl, 1.24-1.83). As shown in Model
2, exposure to all 4 types of violence was associated with an increased odds of depression in
both the past year and the years following exposure compared to no exposure. Past year

Depress Anxiety. Author manuscript; available in PMC 2014 August 18.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Dunn et al.

Comment

Page 7

exposure to violence conferred the largest increase in the odds of depression, with the
association most pronounced for physical abuse (OR, 7.81; 95% ClI, 3.21-19.01) and rape
(OR, 6.97; 95% Cl, 4.04-11.86). Although the magnitude of the association was smaller,
there remained an increased odds of depression, relative to the reference group (no
exposure), for each type of violence exposure in the years following first exposure to
violence (years after exposure), with the increased odds being most pronounced for sexual
assault (OR, 3.37; 95% Cl, 2.54-4.46) and rape (OR, 3.05; 95% Cl, 2.21-4.20). In
comparing the effects of past year exposure to an alternative reference group, specifically
years after exposure (Model 3), we found that past year exposure was associated with an
increased odds of depression for physical abuse (OR, 3.55; 95% Cl, 1.46-8.64), rape (OR,
2.29; 95% ClI, 1.25-4.19), and witnessing violence (OR, 2.75; 95% CI 1.31-5.80), but not
sexual assault (OR, 1.30; 95% Cl, 0.74-2.28).

Adjusting for exposure to violence in Model 4 partially attenuated the association between
gender and depression. The percent change in coefficients for female from Model 1
(OR=1.48) to Model 4 was greatest for sexual assault (OR attenuated to 1.28; 15.23%) and
rape (OR attenuated to 1.32; 12.59%), suggesting that exposure to these forms of violence
partially mediated the association between gender and depression. Only modest changes in
coefficients were observed for physical abuse (OR attenuated to 1.48; 1.98%) and
witnessing violence (OR attenuated to 1.46; 3.31%), suggesting that these variables likely do
not explain the association between gender and depression.

We also examined whether exposure to any type of violence explained gender differences in
depression (results not shown). In a model that included all four types of violence, females
continued to have an increased risk of depression relative to males, though the odds ratio
declined by 17.22% to 1.25 (95% ClI, 1.01-1.56).

Model 5 (not shown) tested the stress reactivity hypothesis (effect modification). The tests
of interaction between gender and each type of violence were all statistically non-
significant: physical abuse (3=0.10, p=0.66), sexual assault (3=0.01, p=0.98), rape ($=0.28,
p=0.44), and witnessing violence (=0.09, p=0.52). Thus, we did not find evidence to
support the differential stress reactivity hypothesis.

This study used data from a nationally representative survey to test the differential stress
exposure and stress sensitivity hypotheses as explanations for gender differences in
adolescent-onset depression. Consistent with prior literature,18-20: 25 we found that exposure
to violence was strongly associated with heightened risk for depression. We extend existing
research by demonstrating that the risk for depression is not limited to the same year in
which the exposure occurred, but persists for subsequent years. This finding underscores the
need for both early identification and ongoing prevention and intervention programs to
identify youth exposed to violence.

Exposure to rape and sexual assault also partially explained gender differences in
depression, as suggested by the differential stress exposure hypothesis. Specifically, the
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gender difference in the odds of adolescent-onset depression was reduced by 12.59% and
15.23%, respectively, after accounting for exposure to these types of violence. It was also
reduced by 17.22% after accounting for exposure to any type of violence and became close
to statistically non-significant. Although the magnitude of these mediated effects may seem
small, they are potentially meaningful when considered within a public health approach to
prevention, which seeks to shift the underlying distribution of risk for depression within the
entire population.® Thus, this finding suggests that if the associations reported are causal,
reducing girls” exposure to violence, particularly rape and sexual assault, would decrease
overall gender disparities in depression. However, even after accounting for exposure to any
type of violence, the finding that gender differences in depression persist indicates that
gender differences are not fully explained. This finding underscores the need for future
research to examine exposure to violence along with other potentially relevant determinants
for explaining gender differences in depression. These should span biological to social
factors.

There was no support for the differential stress sensitivity hypothesis. The lack of support
for this hypothesis suggests that these types of adversities are equally damaging for all
youth, regardless of their gender. We also found that witnessing violence was neither a
mediator nor moderator of the association between gender and depression, suggesting that
witnessing violence is unlikely to play a role in explaining gender differences in depression.

Strengths of this study include the use of a population-based sample, DSM-1V criteria to
define depression, and focus on the developmental period of adolescence, the time when
gender differences in depression emerge. The cross-sectional design of the study, where
exposure and outcome data were collected retrospectively, is a weakness. Although we took
account of timing in the exposure-depression association in our analytic approach, it is
possible our estimates are inaccurate. Prospective research is needed to provide a stronger
test of these hypotheses. Recall bias could have also occurred if participants who were
exposed to violence or experienced depression reported their experiences differently from
those without these experiences. If differences in reporting were patterned by gender, study
results could be biased. Future research should examine whether systematic differences exist
in reporting these experiences by gender and psychiatric status and use externally validated
measures of exposure to violence along with self-reported measures. We also did not have
detailed data on the duration of exposure to violence, making it impossible to determine
whether effects in the years after exposure were truly long-term or the cumulative effect of
continuing or ongoing exposure. The exclusion of participants with missing data on the
violence exposure could have created a bias, as a greater percentage of these participants had
experienced depression relative to the participants who were included. Finally, we focused
on one set of stressors as an explanation for gender difference in depression. Many factors
are likely to play a role in explanting gender differences in adolescent-onset depression.
Future research should include a more comprehensive set of potential determinants, as
others have done,>® so that comparisons can be made across risk factors and conclusions can
be drawn about the relative importance of one factor over another.

This study contributes to the literature by showing how gender-based disparities in
depression could be reduced by lowering girls’ exposure to interpersonal violence,
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especially rape and sexual assault, the two types of violence that had much higher exposures
for females than males. Early exposure to sexual traumas have been shown in longitudinal
studies to be associated with myriad negative sequelae across the life course, including
physical and social outcomes in addition to psychiatric disorders.>® Prevention efforts aimed
at reducing girls’ exposure to these traumas, particularly during childhood and adolescence,
could help to significantly reduce current gender-based disparities in depression that emerge
during childhood and adolescence and that carry forward over the life course.
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Results of discrete-time survival models testing the immediate and long-term risk associated with exposure to
violence on gender differences in adolescent-onset depression

Physical Abuse
Female

Past Year

Years After Exposure
No exposure

Sexual Assault
Female

Past Year

Years After Exposure
No exposure

Rape

Female

Past Year

Years After Exposure
No exposure
Witnessing Violence
Female

Past Year

Years After Exposure

No exposure

Model 1

Model 2

Model 3

Model 4

OR (95% ClI)

1.51 (1.24, 1.83)

151 (1.24, 1.83)

1.51 (1.24, 1.83)

1.51 (1.24, 1.83)

OR (95% ClI)

7.81(3.21, 19.01)
2.20 (1.46, 3.33)
1.00

4.37 (2.65,7.19)
3.37 (2.54, 4.46)
1.00

6.97 (4.04, 11.86)
3.05 (2.21, 4.20)
1.00

4.97 (2.55,9.71)
1.81 (1.42, 2.30)
1.00

OR (95% ClI)

3.55 (1.46, 8.64)
1.00

1.30 (0.74, 2.28)
1.00

2.29 (1.25, 4.19)
1.00

2.75 (1.31, 5.80)
1.00

OR (95% Cl)

1.48 (1.21, 1.80)
7.44 (3.04, 18.26)
2.18 (1.45, 3.27)
1.00

1.28 (1.03, 1.58)
4.03 (2.4, 6.67)
3.12(2.33,4.18)
1.00

1.32 (1.07, 1.64)
6.24 (3.63, 10.72)
2.78 (1.97, 3.90)
1.00

1.46 (1.19, 1.78)
4.80 (2.46, 9.37)
1.75 (1.37, 2.34)
1.00

Cell entries are adjusted exponentiated beta coefficients (OR) and 95% confidence intervals. All models contained controls for age, parental
education (highest level attained by either mother or father; 1=less than high school; 2=high school; 3=college; 4=missing response), as a measure
of socioeconomic status in childhood, and self-reported race/ethnicity (1=hispanic; 2=black; 3=other; 4=white). Female coded O=male, 1=female.
Past year refers to exposure to violence in the past year. Years after exposure refers to exposure to violence any time beyond the past year. No
exposure refers to no exposure to violence reported during any time period.
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