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Abstract

Research shows a strong association between traumatic life experience and mental health and
important gender differences in that relationship in the Western European Diaspora, but much less
is known about these relationships in other settings. We investigate these relationships in a poor
rural Asian setting that recently experienced a decade-long armed conflict. We use data from 400
adult interviews in rural Nepal. The measures come from World Mental Health survey instruments
clinically validated for this study population to measure Depression, Post Traumatic Stress
Disorder (PTSD), and Intermittent Explosive Disorder (IED). Our results demonstrate that
traumatic life experience significantly increases the likelihood of mental health disorders in this
setting and that these traumatic experiences have a larger effect on the mental health of women
than men. These findings offer important clues regarding the potential mechanisms producing
gender differences in mental health in many settings.

Evidence for the widespread prevalence of mental health disorders continues to mount
rapidly. New general population research in a large number of countries documents the
substantial prevalence of mental health disorders across many different contexts (Herrman
and Swartz 2007; Kessler and Ustiin 2008; Neria, Galea, and Norris 2009), which
constitutes a significant burden on health worldwide. Unfortunately, even though this
research spans many countries, the vast majority of the empirical evidence comes from
populations of the European Diaspora. With a small number of exceptions (Frankenberg et
al. 2008; Gureje et al. 2010; Karam et al. 2008; Lopes et al. 2004; Myer et al. 2008; Sonis et
al. 2009; Williams et al. 2007), empirical evidence regarding both the prevalence of mental
health disorders is particularly rare from culturally distinct populations such as those in rural
Africa and rural Asia (Herrman and Swartz 2007; Kessler and Ustiin 2008). Because rural
Asians account for an enormous fraction of the world’s population, empirical evidence from
this population is an especially high scientific priority.

Research on mental health outside the European Diaspora also provides an important
opportunity to advance our understanding of the mechanisms creating variations in mental
health within populations. For example, a good deal of the research on the relationship
between stress and mental health comes from settings in North America and focuses on
marriage and family transitions as stressful events (Gove 1972; Simon 1992; Turner and
Turner 1999; Umberson, Thomeer, and Williams 2012; Wheaton 1990). This literature
repeatedly documents important gender differences in the relationship between stress and
mental health and the most thorough longitudinal work supports the conclusion that women

"Address correspondence to William G. Axinn, Survey Research Center, Institute for Social Research, University of Michigan, PO
Box 1248, Ann Arbor, MI 48106-1248, baxinn@umich.edu.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Axinn et al.

Page 2

tend to respond to stress with increased psychological distress (internalizing) and men tend
to respond to stress with increased substance use (externalizing) (Rosenfield, Lennon, and
White 2005; Simon 2002; Umberson et al. 2012). However, the North American setting is
characterized by a specific set of potentially stressful circumstances (Turner, Wheaton, and
Lloyd 1995; Williams and Kurina 2002) and research on gendered responses to stress points
toward both the specific nature of the stressful events and the specific gendered socialization
of response to adversity as key elements (Simon 1992, 1995, 2002; Simon and Nath 2004;
Turner and Avison 1989; Wheaton 1990). Research on settings outside of North America
provides crucial opportunities to investigate both variations in the nature of stressful events
and variations in gendered socialization.

This paper describes important new evidence about mental health disorders from rural Nepal
and uses this evidence to provide a new window into the specific mechanisms likely to
create gender differences in the mental health response to traumatic experiences. As
evidence of substantial gender differences in response to trauma mounts, advance in
reasoning regarding the likely mechanisms has been slow. This paper proposes three specific
mechanisms likely to create gender differences in mental health consequence of trauma in
Nepal and in other settings like Nepal. The Nepalese population is quite similar to the
agrarian, rural populations found throughout South Asia, Southeast Asia, and China. The
theoretical reasoning and empirical evidence we report provides a rare view of mental health
in this highly populated region and the mechanisms we identify are likely to be relevant
worldwide.

A fundamental obstacle to the construction of empirical evidence regarding mental health in
the general population has been translation and medical validation of appropriate general
population measures of mental health disorders (Bulmer 1998; Jowell 1998; Kuechler 1998;
Lynn 2001). The World Mental Health (WMH) surveys are the largest international effort at
general population measurement ever undertaken. Although successful across many nations
in the European Diaspora (Kessler and Ustiin 2008), even WMH surveys have struggled
with translation and validation in Asia. The unique measures we report here build directly on
WMH successes in European populations, but feature Nepal-specific methodology to
measure a small subset of the most prevalent mental health disorders. The methodology
itself is described elsewhere (Ghimire et al. 2013). The results here use general population
measures of Depression, Post Traumatic Stress Disorder (PTSD), and Intermittent Explosive
Disorder (IED) that were successfully validated by medical examination in rural Nepal.
Though a thin slice of the total breadth of mental health disorders, these three disorders
feature conditions likely to be associated with traumatic events surrounding recent political
upheavals in Nepal.

Our work with these newly available measures examines the relationship between exposure
to traumatic events and the prevalence of these disorders. The recent armed conflict
involved widespread violence and terror throughout rural Nepal from 1998 —2006. These
events created substantial individual-level variation in exposure to traumatic events, giving
us the means to investigate associations between the experience of those events and mental
health disorders.

BACKGROUND

The theoretical framework used to guide this investigation is the diathesis-stress model of
psychopathology (Monroe and Simons 1991; Zuckerman 1999). In its most simplistic form
this model poses that mental ill health arises out of an interaction between individual
diathesis (vulnerability) to develop a mental disorder, and stressful life circumstances that
activate this diathesis. This model is more dynamic than the name implies however in that
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stress can shape the diathesis as well as activate it (Ormel and Neeleman 2000). Exposure to
severe stress during critical early periods of development can sensitize the individual both
biologically and psychologically to respond to subsequent stress with greater reactivity
(Heim, Plotsky, and Nemeroff 2004; Heim et al. 2010; Teicher et al. 2003). Environmental
exposures can thus influence subsequent vulnerability, but the effect of environmental
stressors at any stage in life is also partly a function of prior vulnerability. This prior
vulnerability is shaped by a complex interplay of genetic, other biological, psychological
and social factors (Belsky and Pluess 2009; Hyde, Mezulis, and Abramson 2008; Kendler,
Gardner, and Prescott 2002).

Stress can therefore be part of the mix that determines individual vulnerability to mental
disorders. It is also undoubtedly influential in activating that diathesis. There is a vast
amount of research establishing stressful life events as risk factors for depression (Brown
and Harris 1978; Hammen 2005; Kessler 1997; Mazure 1998; Turner and Lloyd 1999).
Given this background, it is unsurprising that exposure to those stressful events specifically
defined as traumatic (the focus this study) has been found to increase risk not just of PTSD
but also of depression and other mental disorders (Basoglu et al. 1994; Karam et al. 1998,
2008; Lopes et al. 2004; Miller and Rasmussen 2010; Neria et al. 2009; Thapa and Hauff
2005; Turner and Lloyd 1995).

Rural Nepal provides an ideal non-European setting to examine the mental disorder
consequences of traumatic stress because of the recent history of armed conflict in that
setting. To illustrate this point, we document the recent history of violent events. Figure 1
provides a time line of the frequency of gun battles, bomb blasts, beatings, and kidnappings
in Chitwan Valley in south central Nepal. More details about the nature of this conflict are
available elsewhere (Williams et al. 2012), but clearly the conflict produced a large number
of violent events over several years. These circumstances directly exposed many individuals
in the population to traumatic events, and depending on physical location, exposed some
individuals to multiple events over time. Notably, all individuals in the study area
experienced secondary exposure to violence, meaning that violence was occurring all around
them over a long period of time, most people understood that they could experience a
traumatic event at any time, and this violence and the related economic instability likely
created chronic stress in the population.

We expect exposure to these types of traumatic events will increase the likelihood an
individual reports of symptoms of Depression, PTSD, or IED (Neria et al. 2009; Thapa and
Hauff 2005). Moreover, we expect that those individuals who experience many traumatic
events over the course of this period will be much more likely to report symptoms than those
who experience few or none of these events — “cumulative adversity” is known to be an
especially significant influence on mental health (Lloyd and Turner 2003; Turner and Lloyd
1995). Of course the mental health response may vary across different types of traumatic
events, but we do not investigate that possibility here. Instead, our main objective is
documentation of the gross association between exposure to traumatic events and the report
of symptoms of depression, PTSD, or IED.

Gender and Response to Trauma

The second key objective of this study is to investigate gender differences in the association
between trauma exposure and mental disorders. Most studies on PTSD and depression find
higher rates in women. Consistent with the dynamic diathesis-stress model outlined above,
models of these gender differences suggest that there are neuroendocrine and psychological
consequences of prior exposure to sexual abuse that confer vulnerability to the
psychopathogenic effects of subsequent trauma and stress (Cortina and Kubiak 2006;
DeSantis et al. 2011; Harkness, Bruce and Lumley 2006; Kendler, Kuhn, and Prescott 2004;

J Health Soc Behav. Author manuscript; available in PMC 2014 January 14.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Axinn et al.

Page 4

Teicher et al. 2003; Weiss, Longhurst, and Mazure 1999). Female sex hormones (OIff et al.
2007; Parker and Brotchie 2010) and gendered socialization processes are also thought to
augment female responsivity to trauma and to lead to less effective coping and greater
sensitivity to lack of social support among women (OIff et al. 2007).

On the basis of these models of psychopathology and gender differences in response to
trauma we hypothesise that Nepalese women may be at greater risk of psychopathological
consequences of trauma than Nepalese men. The specific features of these models we
consider of most relevance to Nepal are: (i) prior adversity (particularly sexual assault and
domestic violence); (ii) socialization experiences; and (iii) social support as a moderator of
the activation of that vulnerability by trauma.

Gender differences in earlier life experience of assault—Gender differences in
early life course exposure to violent assaults may contribute to the observed gender
differences in reactions to trauma, especially PTSD (Breslau and Anthony 2007). Prior
research indicates that South Asian women are highly likely to experience violent assault,
especially domestic violence (Kishor and Johnson 2006; Koenig et al. 2006; Naved et al.
2006). If so, according to the models above, it is quite likely that this prior exposure to
violent assault will make Nepalese women more likely than men to experience PTSD after
exposure to another trauma.

Gender differences in socialization: mismatch of expectations and experience
—Longitudinal research demonstrates that women with life experiences quite different than
their early life expectations have the highest levels of depressive symptoms (Carr 1997). The
theoretical basis for this empirical outcome is clear — environmental mastery, or the ability
to assert individual preferences in complex social environments, is a crucial factor
determining psychological wellbeing (Ryff and Keyes 1995). When life circumstances
unfold quite differently than early life expectations, an individual’s sense of environmental
mastery is greatly reduced, with likely negative consequences for psychological wellbeing.
Specifically, in the Nepalese setting many ethnic groups take substantial pride in socializing
boys to expect exposure to, and participation in, dangerous activities including violent
conflict and even war (Bista 1972; Gurung 1980). This is a fundamental dimension of a
“Gorkhali” culture made famous by the British Gorkha soldiers, but also a significant source
of nationalism throughout the country (Gellner, Pfaff-Czarnecka and Whelpton 1997;
Gurung 1980; Rathaur 2001). In contrast, this expectation of exposure to violent conflict
does not extend to women. This substantial gender difference in socialization toward armed
conflict and the violence it entails creates an important gender difference in expectations for
Nepalese men and women. When armed conflict entered into the everyday lives of rural
Nepalese, it was a much greater violation of life expectations for women than it was for men
— a difference that could contribute to significant gender differences in the experience of
depression after exposure to the traumatic events of this violent conflict. Though different in
both the specific form of gendered socialization and the specific type of stressful event than
found in research on marriage in North America, this would be a clear example of gendered
socialization produces gender differences in mental health response to stressful events
(Simon 2002).

Gender differences in social support—Theoretical models of gender differences in
PTSD suggest that women may be particularly affected by a lack of social support in times
of trauma. Gender differences in social support from family relationships may therefore be
an important dimension of gender differences in adverse mental health outcomes. For
example, under various historical conditions researchers argue that men benefit more from
marriage than women in the United States and European populations (Gove 1972; Rogers,
Hummer, and Nam 2000; Waite and Gallagher 2000). Recent longitudinal evidence
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indicates that these differences may be exaggerated by failure to account for gender based
differences in socialized responses to stress, so that higher rates of post-stress depression in
women may be similar to higher rates of post-stress substance use in men (Simon 2002).
Nevertheless, the social support provided by marriage may be greater for men, particularly if
wives care for their husbands more often or more effectively than husbands care for their
wives. This is important because family relationships are known to have protective effects
on health in general and mental health in particular (Barrett and Turner 2005; Bonanno et al.
2007; Dressler 1985; Heymann 2006; House, Landis and Umberson 1988; Umberson et al.
1996). These protective effects are likely to be particularly important during times of armed
conflict, such as in the recent history of Nepal. Gender differences in social support during
the armed conflict may create greater resilience in response to trauma for men than for
women.

In summary, extrapolation from models of psychopathology and gender differences in
trauma response leads us to expect that traumatic exposures in Nepal will be associated with
increased risk of depression, PTSD and IED and that there will be gender differences in the
prevalence of these disorders in Nepal. This study tests these hypotheses.

RESEARCH SETTING

The data analysis described here comes from the Chitwan Valley of south-central Nepal.
The administrative district of Chitwan borders India and is about 100 miles from
Kathmandu. There is one large town, Narayanghat, and the rest of Chitwan’s population,
like much of Nepal, lives in small, rural villages. The valley is flat, fertile, and dominated by
agriculture. Eighty-two percent of households in the study area are involved in farming or
animal husbandry.

There are several considerations that make Nepal an ideal location to study relationships
between gender, traumatic events, and mental disorders. Over 85 percent of the population
still lives in rural areas and practice caste-based patriarchal systems, creating inequality
based on gender, caste and ethnicity (Bennett 1983; Bista 1972). Similar to other South
Asian countries, Nepal also has a high degree of domestic violence against women (Paudel
2007). These factors combine to create significant differences between men and women in
the level of threat each is likely to associate with armed conflict events. As a result, the
mental health consequences of these events may well be different for men and women.

This setting also experienced significant armed conflict, creating a large number of
traumatic events. Perhaps the most significant conflict is the ten years of insurgency and
counterinsurgency that cost an estimated 13,000 lives and considerable physical,
psychological, political, social and economic damage. Since that conflict ended in a peace
agreement in 2006, Nepali society is undergoing a dramatic post-conflict socio-political
transformation. Following the peace agreement, Nepal experienced a series of major
political transitions and such events continue to expose the population to uncertainty and
public security threats. Even today, most of the protest programs are using the same tactics
used by the Maoists during the armed conflict: public demonstration and strike, intimidation,
extortion, abduction, beating, and killing. The uncertain political and economic future and
lapse of public security continue to create heavy psychological stress in the general
population.

Although there is reason to suspect a high prevalence of mental health disorders, data on
prevalence levels and service use are almost non-existent. There is currently no reliable
source of information on the prevalence of mental health disorders in Nepal. The WHO
report on Mental Health Systems of Nepal (World Health Organization 2006) states that
although Nepal’s mental health policy was formulated in 1996, there is no mental health

J Health Soc Behav. Author manuscript; available in PMC 2014 January 14.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 6

service available in terms of service areas. There is one mental hospital with a total of 0.20
beds per 100,000 population. The majority of patients are treated in outpatient facilities or
not at all.

DATA AND METHODS

Measuring mental health outcomes and connections with trauma and gender is a complex
task, which led us to use a multi-phasic multi-method approach. First, to identify the most
common mental disorders in Nepal, we conducted a series of consultative meetings with a
number of mental health professionals and an extensive review of literature on Nepal. These
consultative meetings and reviews taught us lessons from previous efforts to measure mental
health in Nepal and identified the disorders most likely to be associated with gender
differences in response to trauma — Depression, PTSD, and IED. Second, we used cutting-
edge tools in mental health research, including research instruments (WMH CIDI 3.0 -
Composite International Diagnostic Interview), protocols, data entry and data coding and
validation procedures (Structured Clinical Interview Diagnosis - SCID) that have been
repeatedly tested, updated, and used extensively in 28 countries (Kessler and Ustiin 2008).
We adopted and translated these well-tested research instruments, protocols, and validation
procedures to Nepali language and the cultural context of Nepali society. The details of this
translation and validation process are described elsewhere (Ghimire et al. 2013). As
documented there, this process produced high levels of clinical validation in our measures of
Depression, PTSD and IED - levels of validation comparable to the most successful WMH
country studies.

Sample Design

The final Nepali CIDI 3.0 questionnaire was administered to a general population,
systematically selected sample of 400 individuals living in the Western Chitwan Valley.
Using the Chitwan Valley Family Study (CVFS) sampling frame—a longitudinal panel
study of 151 communities, 2,300 families, and 15,000 individuals—respondents were
chosen using a two-stage sampling procedure. First, based on the distance to the urban
center, the study area was divided into three distinct strata. Next, a sample of 4 to 6
neighborhoods each consisting of between 10 and 15 households were selected from each
stratum. In addition, based on a local psychiatrist’s recommendation, we purposefully chose
two additional neighborhoods from poor slum areas that are likely to have high prevalence
of mental disorders. This process yielded 17 neighborhoods (communities) with 198
households. Once a neighborhood was selected, all the individuals age 18 and above
residing in those households (eating and sleeping most of the time in the last month) within
the neighborhoods were interviewed. This sampling procedure resulted in 400 individuals
who were selected in a statistically representative manner that closely resembled the CVFS
sample.

For validation purposes, we re-interviewed a subset of this sample. This subset included 100
percent of the respondents who were diagnosed positive for at least one disorder through the
CIDI generated diagnosis (both DSM IV and ICD 10) and 10 percent of respondents who
were diagnosed negative for all disorders through the CIDI generated diagnosis. This
sampling procedure yielded 84 individuals, 50 positive cases and 34 negative cases. Out of
84 respondents, 80 of them were re-interviewed using the Nepali translation of SCID
questionnaire in a clinical setting by a psychiatrist. Of the four respondents that we could not
interview, two were refusals, one moved to India, and one suffered from severe substance
abuse and could not get to the clinic for medical diagnosis.
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Mental health disorders—The analysis we present investigates three mental disorders
measured using this Nepali translation of WMH CIDI 3.0: Depression, PTSD, and IED. The
measures of Depression, PTSD, and IED are based on the life time positive diagnosis for
those disorders using the DSM 1V criteria. If the respondent was diagnosed by the CIDI as
ever positive for that specific disorder it is coded as ‘1’ and ‘0’ otherwise. Further, we
created another dichotomous measure of “any disorder’ that is coded ‘1’ if an individual
displayed symptoms of at least one of the three disorders.

Traumatic experiences—Our measures of traumatic experience are based on a series of
questions that record if a respondent ever experienced the following: participated in combat
as a soldier or peacekeeper (note both men and women may have had this experience); lived
as an unarmed civilian during a period of war, revolution, military coup, invasion, or during
a period of on-going terror of civilians; been a refugee, kidnapped, mugged, raped, sexually
assaulted, or stalked; caused serious injury to another person (purposely or accidentally);
extorted; conscripted; left home due to fear of abduction; experienced a man-made disaster
including bomb explosions, a natural disaster, or a life-threatening car or other accident;
been exposed to toxic chemicals; been beaten by parents, spouse, or someone else;
witnessed serious physical fights at home; had a life threatening illness or a child with a life-
threatening illness; seen atrocities or carnage such as mutilated bodies or mass killings; seen
someone badly injured or killed; unexpectedly seen a dead body; had someone close to you
die unexpectedly; or had your property seized or looted. We use an interval-level measure
that records the number of these different events a respondent had ever experienced. To
investigate the potential for outliers to exert a high influence on our results, we tested
several different functional forms of this measure. These include versions truncated at 5 or
more, 6 or more, 7 or more, 8 or more and 9 more types of traumatic experience and the
natural log of the number of types of traumatic experience. We also investigate a
dichotomous measure indicating whether or not a respondent ever experienced at least one
of these traumatic events.

Family Characteristics—To examine family based social support we examine marital
status and access to children. In our analyses marital status is a dichotomous measure, where
never married, divorced, separated, and widowed are all coded as not married. Those from
larger families also appear to enjoy greater social support (Dressler 1985; Mowbray et al.
2005). We expect those living in large families to have more social support, and therefore
lower prevalence of mental health disorders, than those living in smaller families. We
operationalize this with a dichotomous variable that is coded ‘1’ if at least four people live
in the respondent’s household, otherwise coded as ‘0’.

Demographic Characteristics—Finally, we also use measures of age, gender, and
education to control for other demographic influences on mental health outcomes. Education
records the number of years of formal schooling the respondent had completed.

Analytic Methods

We use a series of multi-level logistic regression models to predict the outcomes:
depression, PTSD, IED, or any disorder. The equation for these models is as follows:

Y=o+ (Be)(Xe)+e ()
where Y is the mental disorder, a is the intercept, By is the effect of the independent

variables, Xy is the value of these independent variables, and ¢ is the error. We estimate
multilevel models that include an adjustment for the neighborhood level clustering of cases
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(in SAS glimmix). Note this neighborhood level clustering includes clustering of multiple
individuals in the same home. We first predict the effect of gender, family, and demographic
characteristics on any disorder in the full sample (men and women). We then predict the
effects of the dichotomous measure of any traumatic experience ever and lifetime number of
different types of traumatic experiences (we present the version of this measure truncated at
5 or more, because it is the most analytically conservative, but all the versions we tested
yield the same substantive conclusions). In order to test whether gender conditions the effect
of traumatic experience on the prevalence of mental disorders, we use a model on the full
sample that includes an interaction term between trauma and gender.

Next, to estimate the effects of traumatic experience on specific mental disorders, we
estimate models predicting depression, PTSD, and IED separately, contingent on trauma,
gender, a gender and trauma interaction, and demographic characteristics. As described
below, the low levels of PTSD and IED and strong gender differences in the prevalence of
these disorders limit the opportunity to test multivariate models of these outcomes.

There were 165 men and 235 women in the sample (see Table 1). The greater number of
women in the sample is a result of the high prevalence of out-migration for labor from this
area amongst men and not women (Massey et al. 2010; Williams 2009). The average age
was 42 years for men, and 34 years for women. Again, the older average age of men is likely
a result of high male out-migration concentrated in the younger adult ages, leaving older
men at home. Most respondents were married: 81% of men and about 84% of women.
Seventy percent of respondents (male and female) lived in households with at least four
people. As is common in Nepal, men had more education, having completed an average of
5.7 years compared to women who had completed an average of 4.3 years of school.

Men also experienced more trauma. Seventy-five percent experienced any of the traumatic
events measured, whereas only 63% of women had experienced any traumatic event.
Similarly, men had experienced an average of 2.18 traumatic events, compared to an
average of 1.41 events for women. More detailed analysis of the reports of traumatic events
also reveals that Nepalese men were more likely to experience many different specific types
of traumatic events and often this difference was statistically significant. Figure 2 shows
these results for the most commonly reported traumatic experiences (see Figure 2).

We have organized these gender differences into some interesting groups in Figure 2. The
first group is common traumatic experiences that are not connected with armed conflict.
Men were significantly more likely than women to report experiencing a car accident, a life-
threatening illness, or a natural disaster. Women, on the other hand, were significantly more
likely to report being beaten by a spouse and slightly more likely to report having a child
with a serious illness. Men were more likely to report all types of trauma associated with the
armed conflict and no one reported rape or sexual assault in these data. Official data about
the conflict indicate many rapes occurred, but it is quite likely that the social stigma
associated with sexual assault in Nepal prevented respondents from admitting this
experience. The CIDI instrument allows respondents to report “another trauma” or a “private
trauma” and these may reflect sexual assault. More advanced survey methods, such as
Audio-Computer Assisted Self Interviewing (ACASI), are likely needed to obtain measures
of such experience (Potdar and Koenig 2005; Tourangeau and Smith 1996). This result
means these data likely reflect under reports of traumatic experience, especially violent
sexual assaults on women.
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Among the mental health disorders we investigate, women experienced a slightly higher
prevalence of mental disorders than men; 8.51% of women ever experienced any disorder,
but only 7.88% of men ever experienced any disorder (Table 1). However the gender
differences in specific disorders are more complex. Women are more likely than men to
report depression, but the difference is not big — 5.96% of women compared to 4.85% of
men. Women were much more likely to experience PTSD than men — 5.96% of women
compared to 1.21% of men. Thus the prevalence of PTSD was nearly five times higher for
women even though men were more likely to experience trauma. By contrast, IED was
much more common among men — 2.42% of men compared to only 0.85% among women.
This difference in the opposite direction is also substantial, with men nearly three times
more likely than women to experience IED. Thus in this setting of armed conflict with
widespread traumatic experience we find a substantial gender difference in two key
disorders running in opposite directions.

Note the overall rates of disorders appear relatively low compared to other settings with
recent armed conflict (Kessler and Ustiin 2008). One possibility is that Nepalese are
particularly resilient. Relative to armed conflict this may be true. Nepal is among the poorest
countries in the world (UNDP 2011), mortality data demonstrate daily life is arduous and
risky (UNDP 2011), and those who survive to every specific age are selected for survival
and highly resilient. This survival resilience may well apply to mental health as well as
physical health. However, it is also relevant that this study is geographically located in an
area of Nepal that was not the most violent during the conflict. It may be that though
traumatic events occurred and individuals report their exposure, the overall level violence
was low enough these events did not promote the level of mental health reaction seen in
more violent settings.

Results from Multivariate Models

Next we turn to multivariate models predicting the consequences of trauma, demographic,
and family characteristics on mental disorders. Table 2 presents the results from models
predicting any disorder, including depression, PTSD, and IED. As shown in Model 1, which
includes the demographic and family measures, there were no significant predictors of any
mental disorder.

The effect of traumatic experience is tested in Models 2 and 3 of Table 2. As shown in
Model 2, ever having experienced any traumatic event increases the likelihood of
developing a mental disorder by more than five times. The effect of the number of different
kinds of traumatic experiences, shown in Model 3, is somewhat smaller, with an odds ratio
of 1.85. However, odds ratios are multiplicative, so that someone who experienced two
types of events would be 3.43 times (1.85*1.85) more likely to develop a mental disorder
and those who experienced four types of events are over ten times more likely.

Model 3 also shows that controlling for the number of different kinds of trauma reveals a
statistically significant gender difference, in which women were almost two times more
likely to experience any mental disorder, independent of trauma. That is, failure to control
for the gender differences in experiencing multiple kinds of trauma masks the underlying
gender difference in the likelihood of mental illness. In Nepal, once we control for men’s
higher likelihood of experiencing multiple kinds of trauma, we reveal a strong association
between gender and mental illness.

Next we explore the interaction between gender and trauma. Model 4 includes an additional
term for the interaction between gender and trauma. The interaction term is statistically
significant, with an odds ratio of 1.75. The statistically significant interaction term means
that Nepalese women are significantly more likely to respond to trauma this way than their
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male counterparts who also experienced traumatic events. Overall, traumatic experience had
large and significant effects on mental health and a larger influence on the mental health of
women than men.

To address specific mental disorders, we turn to analysis of each individual disorder.
Unfortunately, because the incidence of PTSD and IED are low but the gender differences
are high, it is difficult to test the same gender interactions in models of PTSD and IED.
Instead, we begin by investigating models of depression, as displayed in Table 3. As shown
in Model 6, traumatic experience significantly increased the likelihood of reporting
depression, and the magnitude of this effect is nearly the same as the effect on all three
disorders presented in Table 2. Also similar to the results displayed in Table 2, the
interaction between gender and traumatic experience was positive and significant as well as
of a similar magnitude (Model 7 of Table 3). Traumatic experience had a large and
significant effect, increasing reports of depression, but this effect was much stronger among
women than among men. Finally, note that as expected, those from larger households were
significantly less likely to report depression independent of the experience of trauma.

We find similar results for the impact of gender and trauma on PTSD, but because PTSD is
so rare among men, we do not show a multivariate model estimation with both genders.
Among women, however, we estimate each additional type of traumatic experience
increases the odds of reporting PTSD by 2.15 times (not shown in tables). This large and
statistically significant effect means that women who experience four types of trauma are
more than ten times more likely to report PTSD. By contrast, among men only, traumatic
experience had no statistically significant influence on reports of PTSD (not shown in
tables). Traumatic experience dramatically increases reports of PTSD among Nepalese
women, but not among Nepalese men.

We also tested the influence of traumatic experience and demographic characteristics on
IED. Because the prevalence of IED amongst women was very low (only 0.85% of women),
we used a sample of only men. An odds ratio of 1.53, results (not shown) indicates that
traumatic experience increased the likelihood of experiencing IED for men by about 50%.
This effect was statistically significant. Demographic characteristics had no significant
influence on IED reports for men.

DISCUSSION

Overall these results demonstrate that social experiences shape the incidence of mental
health disorders in a rural Asian population in the way theory predicts. Traumatic events
increase the likelihood of disorders, at least among the disorders we investigate here. Rural
Nepal was a place of significant armed conflict over the past decade, giving many in the
population exposure to chronic stress as well as violent traumatic events, including gun
battles, bombings, beatings, and abductions. Any exposure to these events significantly
increased the likelihood of experiencing a mental health disorder and exposure to many
events produced much higher likelihoods of disorders than exposure to few events. Though
the stressful events themselves are different, this finding is consistent with North American
research regarding the consequences of stressful experiences and the cumulative
consequences of multiple stressful experiences (Turner and Lloyd 1995; Wheaton 1990).

Equally interesting, even in rural Nepal there is an important gender interaction with
experiencing traumatic events. Both men and women who experienced traumatic events
were more likely to report a mental health disorder, but the consequence of traumatic
experience was significantly stronger among women than among men. Even though women
were significantly less likely to be exposed to traumatic events during this armed conflict,
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when they did have traumatic experiences they were much more likely than men to suffer
mental illness. Though this replicates a result already documented in a handful of other
settings, the result is the most important contribution of our findings.

In fact it is precisely because this finding replicates results documented in other settings that
it is important. It was nearly twenty years ago that research documented this same type of
result for PTSD and other disorders in North America (Kessler et al. 1995; Turner and Lloyd
1995). Studies of trauma and PTSD have replicated this result under a variety of different
circumstance in the United States, in Northern Ireland, in Israel and in Indonesia (Bonanno
et al. 2007; Breslau 2002; Frankenberg et al. 2008; Palmieri et al. 2007; Stuber et al. 2006).
A similar gender difference has also been documented for depression (Hall et al. 2008). Our
findings from Nepal do not mean this gender difference is universal, but they certainly do
mean this difference is wide spread. Spread across cultures, economies, and sources of
trauma. This topic deserves a higher priority in future research.

Of course many limitations of the study we report prevent it from answering key questions
about the mechanisms responsible. First, the data are cross-sectional and does not measure
change in mental health status over time. It is unlikely that prior mental health conditions
produced exposure to traumatic events, but mental health conditions may have preceded
exposure to traumatic experience and may have influenced reporting of exposure to such
events. Multiple measures across time would provide a significantly stronger research
design. Second, as noted above, these measures of traumatic experience appear to be
underestimates, with no reports of sexual assault related trauma. This not only attenuates
estimates of trauma experience, it also limits our ability to test a key hypothesis — the
possibility that prior experience of violent assault increases the likelihood of a mental health
reaction to trauma for women (Breslau and Anthony 2007). Other measurement limitations
also prevent comprehensive investigation of the competing hypotheses. These limitations
leave plenty of room for future contributions.

Nevertheless, the findings do offer a few intriguing clues regarding the potential
mechanisms at work. First, we find similar gender interactions with respect to both PTSD
and depression, and in this setting the effect sizes appear stronger for depression than for
PTSD. Mechanisms more closely associated with depression, such as mismatch between
socialized expectations and later experience, may well be an important element in the
creation of the gender differences we observe (Carr 1997). This finding supports the more
general argument that early life gender differences in socialization contribute to later life
mental health responses to stress or traumatic experience (Simon 2002). In this Nepalese
case the subject matter of gendered socialization — expectations for direct participation in
violent armed conflict — are quite a bit different than gendered socialization about family
roles, but the consequence for gender differences in mental health may be similar.

Second, though limited in our measures to investigate family social support, the measures of
marital status and family size we use do little to explain this important gender difference in
response to trauma. Though important gender differences in the social support from family
relationships are highly likely in Nepal, and we find living in larger families reduces reports
of depression, these differences may not help us understand the gender differences in mental
health response to traumatic events. Again, though the setting and stressful events are
different, this result echoes North American findings that the relationships between family
support, family roles and mental health may be quite complex and dependent on the specific
nature of the stressful events themselves (Umberson et al. 2012).

Third, just as US research on gender differences in the relationship between stress and
mental health supports the conclusion that men and women tend to respond to stress
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differently, we also discovered an important gender difference in response to the stress
associated with traumatic experience in Nepal. Research in the US indicates women respond
to stress with increased psychological distress (internalizing) and men tend to respond to
stress with increased substance use (externalizing) (Rosenfield et al. 2005; Simon 2002;
Umberson et al. 2012). In Nepal we find both men and women respond to stressful traumatic
experience with elevated reports of PTSD, but this effect is stronger for women than men.
We also find that women are much more likely than men to respond to traumatic experience
with depression, but men are much more likely than women to respond to traumatic
experience with IED. That is, male reactions to traumatic experience may be as strong as
female reactions to traumatic experience, but expressed through different symptoms. This
possibility deserves more research.

The North American setting is characterized by a specific set of potentially stressful
circumstances (Turner et al. 1995; Williams and Kurina 2002) and research in that setting on
gendered responses to stress points toward both the specific nature of the stressful events
and the specific gendered socialization of response to adversity as key elements (Simon
1992, 1995, 2002; Simon and Nath 2004; Turner and Avison 1989; Wheaton 1990).
Research on settings outside of North America provides crucial opportunities to investigate
both variations in the nature of stressful events and variations in gendered socialization.
Thus research on the mental health response to stress in a wide range of settings — advancing
the investigation we begin here — is a high priority complement to research on North
America.

Moreover, by the mid-1990s World Health Organization identified depression as the leading
cause of disease related disability among women in the world (Kessler 2006; Murray and
Lopez 1996). This health problem is enormous and worldwide. The evidence we present
here is consistent with the possibility that differential response to traumatic events is part of
the gender difference in occurrence of depression. The topic deserves our highest scientific
priority. Investigation of the multiple potential mechanisms is a high priority in the study of
differential response to traumatic experience. The clues provided here point us toward the
research designs we need: detailed longitudinal studies with carefully crafted measures of
each rival hypothesis are a high scientific and health policy priority.
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Percentage Ever Experienced Type of Trauma (N=400).
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Table 1
Descriptive Statistics from the Chitwan Health and Stress Study (N=400).

Men (N=165) Women (N=235)
Range Freguency/Mean Frequency/Mean

Demographic Characteristics

Age (mean) 18-90 42 34
Married (%) 0,1 81 84
Household Size (% 4+ people) 0,1 70 71
Education (mean yrs completed) 0-16 5.73 4.30
Traumatic Experience
Any Trauma (%) 0,1 75 63
Number of Traumas (mean) 0-14 2.18 141
Number of Traumas topcoded to 5 (mean) 0-5 1.96 1.37
Mental Disorders
Any Disorder (%) 0,1 7.88 8.51
Depression (%) 0,1 4.85 5.96
PTSD (%) 0,1 121 5.96
Intermittent Explosive Disorder (%) 0,1 2.42 .85
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Results from Logistic Regression Models Predicting any Mental Disorder (Depression, PTSD, Intermittent
Explosive Disorder).

Model 1 Model 2 Model 3 Model 4
Any disorder  Anydisorder  Anydisorder  Any disorder
Traumatic Experience
Any trauma 532 %% (2.66)
Number of traumas 185" (474) 135" (1.67)
Number of traumas * female 175" (2.26)
Demogr aphic Characteristics
Age 1.01 (.71) 1.01 (.40) 1.02 (.95) 1.01 (.86)
Female 1.17(37) 1.25 (.53) 182" (1.32) 37(1.23)
Married 1.85 (.95) 1.81(.92) 1.38 (.48) 1.24 (.32)
Household Size (4+) 76 (.71) .74 (.76) 58" (1.31) 53" (1.50)
Education 1.00 (.01) .98 (.43) .98 (.36) .96 (.62)
-2 res log pseudo-likelihood 2186 2338 2490 2368

No. of Obs. = 400

Note: Odds ratios are reported, with Z-statistics shown in parentheses.

N
p<.10

*
p<.05

*%

*%

p<.01

*
p<.001(one-tailed tests)
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Results from Logistic Regression Models Predicting Depression.

Table 3

Model 5 Model 6 Mode 7
Depression Depression Depression
Traumatic Experience
Number of traumas 1.84 7% (3.75) 134(1.23)
Number of traumas * female 170" (1.75)
Demogr aphic Characteristics
Age 1.02 (1.20) 1.03 (1.23) 1.03 (1.18)
Female 1.50 (.77) 212" (1.35) 49 (.74)
Married 1.69 (.67) 1.28 (:31) 1.16 (.18)
Household Size (4+) .58 (1.17) 39" (1.87) 36" (2.00)
Education 1.02 (.28) 98 (.23) 97 (43)
-2 res log pseudo-likelihood 2340 2563 2511

No. of obs. = 400

Note: Odds ratios are reported, with Z-statistics shown in parentheses.

N
p<.10

p<.05

*%

p<.01

*kk

p<.001(one-tailed tests)
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