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Abstract

Adverse childhood events (ACE) may have lasting consequences throughout the life course. We
focus on one particular type of ACE, parental loss in Cambodia—a country that lost nearly 25%
of its population during the 1975-79 Khmer-Rouge regime—and on mental health disorders, one
of the potential mechanisms through which ACE may have long-term consequences. Self-reports
of symptoms that map on to the Diagnostic and Statistical Manual of Mental Health Disorders
(DSM) criteria for anxiety, depression, and post-traumatic stress disorder (PTSD) were collected
from 4,405 adults aged 20 and over. We first assess exposure to traumatic events and the
prevalence of anxiety, depression, and PTSD using the DSM and alternative criteria. Based on
the DSM criteria and previously validated Likert-scale thresholds, we find a high prevalence of
anxiety (56.0%), depression (42.8%), and PTSD (2.3%), and even higher levels even among KRR
survivors. We then use logit models to analyze the effect of parental loss before age 20 on the
likelihood of having experienced traumatic events and experiencing mental health disorders. We
find the loss of one parent increases the likelihood of full-PTSD symptoms, but the loss of both
parents does not. These findings may result from positive selection into better-off households

for orphans whose parents have both died but may also reflect the grief-related difficulties faced
by the surviving parent of paternal or maternal orphans. While alternative thresholds for PTSD
produced higher prevalence estimates, these measures did not perform better for assessing the
effect of parental loss on mental health.
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Introduction

Adverse childhood events (ACE) may have lasting consequences throughout the life course,
possibly affecting physical and mental health, employment, and marital stability (Jones

et al., 2018). In this paper, we focus on parental loss, which can be expected to be

among the most impactful of these ACE. Establishing causality can be difficult, however,
due to processes that begin before the loss of a parent and mitigating circumstances
thereafter. In most countries, early parental death has become rare, fortunately, but more
selective as a result, since parents who pass away in low-mortality settings can be expected
to belong to households that were already socio-economically disadvantaged (negative
selection). Parental death can also be followed by adaptive processes, such as fosterage,
aimed at alleviating some of the effects of parental loss on orphans, thus complicating the
identification of direct linkages between parental death and consequences later in life. These
processes may differ for paternal and maternal orphans, and for orphans who lost both
parents (bilateral orphans thereafter). For bilateral orphans in particular, parental loss can be
expected to lead to a household transition. Households with more resources might be more
likely to take orphans in (positive selection). These processes have been studied mostly in
the context of HIV/AIDS epidemics in sub-Saharan Africa, where bilateral orphans were
found to live in better-off households than non-orphans (Bicego et al., 2003) or than paternal
orphans (Case et al., 2004).

Our study is set in Cambodia. During the 1975-79 Khmer Rouge regime (KRR), the
country lost nearly 25% of its entire population, with particularly high mortality among
adult males (Heuveline, 2015). This implies that an unusually large share of today’s adult
population has lost a parent, or both, at an early age. These tragic circumstances provide a
unique context to study the diversity of experience across maternal, paternal, and bilateral
orphans. While there were targeted executions following the KRR takeover, the general
deterioration of living conditions during this period caused mortality to surge as nearly the
entire population experienced deficits between caloric needs and the intake from the food
rations the government handed down to the population, increased vulnerability to infectious
diseases, and violent, possibly fatal punishment for even minor rule violations. Mortality
varied across the country but, because people were assigned to live in specific locations,
geographic mobility to areas with slightly better living conditions was not possible. The
KRR also abolished money, and the only use of prior economic advantage was limited to
bartering valuables, which was also punishable and saved for rare occasions rather than
daily needs. In this context, excess adult mortality was widespread, and we expect negative
selection into orphanhood to be less of an issue than in most other settings.

With respect to the long-term consequences of parental loss, we focus here on mental health
disorders, one of the potential mechanisms through which parental loss may affect other
outcomes later in life. We first document exposure to traumatic events, and the prevalence of
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anxiety, depression, and somatic symptoms overall and among KRR survivors in particular.
We then focus on post-traumatic symptom disorder (PTSD) which most clearly links mental
health symptoms to exposure to traumatic events earlier in life. We again document the
prevalence of PTSD in the general population and among KRR survivors. Last, we analyze
whether, net of exposure to traumatic events, mental health disorders are more common
among adults who have lost a parent.

Review

A definition of post-traumatic symptom disorder (PTSD) was first included in the 3rd
edition of the American Psychiatric Association Diagnostic and Statistical Manual of Mental
Health Disorders (DSM) in 1980. Alongside depression, elevated rates of PTSD have since
been documented in populations exposed to mass conflict and displacement (Steel et al.,
2009). The population of Cambodian refugees who began to arrive in North America
beginning in the early 1980s is no exception.

In a random sample of households from a Cambodian community in Long Beach,
California, 99% of adults aged 35 to 75 years who lived in Cambodia during the KRR

and immigrated to the United States prior to 1993 reported starvation during the regime and
90% had a family member or friend murdered. Among these survivors, 51% were diagnosed
with depression and 62% with PTSD (Marshall et al., 2005). In an earlier study, as many

as 86% of Cambodian refugees who had resettled to Greensboro, NC, were found to meet
the DSM criteria for PTSD (Carlson & Rosser-Hogan, 1991). Elevated levels were also
found among the children of refugees. In a sample of Cambodian youths and their mothers
in Portland, Oregon, 12.9% were diagnosed with major depression disorder and, using the
DSM criteria, 26.5% with PTSD (Sack et al., 1996).

Refugee populations are likely to be selected on traumatic exposure, but the high prevalence
of mental health disorders has also been documented in the general population in Cambodia.
A study conducted in 3 different geographic areas found 24.8% of KRR survivors aged 16
and older to suffer from PTSD (de Jong et al., 2001). In a household survey conducted in
one province (Kampong Cham), symptoms meeting the DSM criteria for high anxiety were
reported by 53% of adults aged 20 years or older, 42.4% of them for depression, and 7.3%
of them for PTSD (Dubois et al., 2004). In a 2006—2007 national probability sample survey,
11.2% of all respondents, and 14.2% of those aged three and older at the time of the KRR,
were assessed as probably suffering from PTSD (Sonis et al., 2009). To date the largest-scale
investigation of mental health in Cambodia, a 2012 survey interviewed a randomized sample
of 2,690 adults from 9 of Cambodia’s 25 provinces (Schunert et al. und.). The authors

report that 92.3% of KRR survivors (those born in 1975 or earlier) have experienced at

least one traumatic event, but so have 70.2% of respondents in later birth cohorts. Overall,
27.4% of all respondents were found to suffer from probable anxiety, 16.6% from probable
depressive disorders and 2.7% from probable PTSD. Prevalence levels were higher among
KRR survivors: 30.8% for anxiety, 18.6% for depression and 3.3% for PTSD.

Prevalence estimates in this and other large population-based surveys are not based on actual
diagnostic interviews but on Likert-scale thresholds and self-reports regarding symptoms
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that map on to the DSM criteria for various disorders. While the survey descriptions of
these symptoms and the thresholds for determining whether a respondent may present a
mental health disorder have been extensively validated at the population level, the term
“probable” disorder remains de rigueurto emphasize that these scales do not provide
individual diagnostics. The Hopkins Scale Checklist (HSCL-25), for instance, is a 25-item
list of symptoms that map on to the DSM criteria for anxiety, depression, and somatic
symptoms. The Harvard Trauma Questionnaire (HTQ) is a two-part questionnaire including,
first, a list of different traumatic events and, second, a list of symptoms that map on to the
DSM criteria for PTSD. Both the HSCL-25 (Mollica et al., 1987) and the HTQ (Mollica et
al., 1992) have been adapted to better capture the experience of Southeast-Asian refugees
and translated into several languages including Khmer, the national language of Cambodia.
The Khmer version of the HTQ includes a 41-item list of traumatic events and a 40-item

list of PTSD symptoms. The first 17 of these symptoms are the original symptoms shown to
map on to the 4th edition of the DSM (DSM-4) criteria for PTSD (Wilkins et al., 2011). The
remaining symptoms were added specifically for Southeast-Asian refugees.

Studies reporting that the types of symptoms found among Cambodian refugees are

very similar to those observed among survivors of traumatic experiences else-where
notwithstanding (Carlson & Rosser-Hogan, 1993, 1994; Sack et al., 1997; Palmieri et al.,
2007), the application of Western categories to diagnose mental health disorders has been
criticized for lack of nuance or attention to context. Critiques are two folds. On the one
hand, while they may seem to correspond to the DSM criteria for PTSD, some of the
subjective experiences described by Cambodian refugees have been argued to belong instead
to a normal rehabilitation process of “cultural bereavement” from traumatic experiences
(Eisenbruch, 1991). On the other hand, several studies have identified idioms in Khmer that
may express post-traumatic distress in a manner that would not necessarily be detected with
the standard description of symptoms shown to map on to the DSM criteria for PTSD in
Western contexts (Hinton et al., 2002, 2010; Chhim, 2013).

Furthermore, the death of a close family member is only included in the HTQ list of
traumatic events when resulting from murder or unnatural causes. The above-mentioned
general deterioration of living conditions, severe under-nutrition, and increased exposure

to infectious diseases during the KRR implies that many of the KRR-era deaths, possibly
the majority thereof, were not violent deaths (Sliwinski, 1995; Heuveline, 2001). While

the incidence of major depressive disorder and PTSD has been found to be higher, and

the trajectory of recovery to be slower after losses due to sudden and violent deaths than
after those due to natural deaths (Schaal et al., 2010; Kristensen et al., 2012), the impact

of bereavement also varies with the degree of closeness to the person lost (Heeke et al.,
2017) and appears particularly severe following the loss of a parent during childhood or
adolescence (Schaal et al., 2010; Morina et al., 2011). The HTQ list of traumatic events may
not fully capture the traumatic experience of many who lost a parent, or both, at an early age
during the KRR.

To our knowledge, the link between mental health disorders and orphanhood has not yet
been studied in Cambodia. Ong et al.’s (2015) did find a high incidence of depressive
symptoms among Cambodian orphans and vulnerable children aged 11 and older, which was
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associated with physical health and exposure to violence, but their study did not include a
comparison group of non-orphans. In other armed-conflict settings, Hasanovic et al.’s (2006)
reports higher prevalence of depressive disorder and PTSD symptoms among children

with a deceased parent in Bosnia and Herzegovina. In Rwanda, 44% of children living in
child-headed households or in orphanages presented PTSD symptoms (Schaal et al., 2012).
Several other studies in sub-Saharan Africa, where early parental loss is unfortunately less
rare than in other parts of the world, report similar findings (Cluver & Orkin, 2009; Puffer et
al., 2012).

Data & Methods

All data used for this study are from 7he Mekong Integrated Population-Registration

Areas of Cambodia project (MIPRAO0C). The project combines a health and demographic
surveillance system (HDSS) and occasional “rider” surveys. The HDSS covers seven
population-registration areas (PRA thereafter). One of these PRA has been followed

since 2000 as part of The Mekong Island Population Laboratory project (Inter-university
Consortium for Political and Social Research, 2017). Added in 2008, the other six PRA were
drawn across seven provinces from the Northern border with Laos to the Southern border
with Vietnam, from a sample of roughly-equal-size areas within all the districts classified
as rural in the 1998 General Population Census (GPC) and located along the Mekong

River. MIPRAOC is thus designed to be representative of the population of these contiguous
districts, where 20% of the rural households in the country resided at the time of the 1998
GPC.

At the time of the 2008 benchmark census, the resident population of the seven PRA

was close to 60,000 (59,592 registered individuals). HDSS updates have been conducted
biennially from 2010 to 2016. One of the selected PRA is located in Phnom Penh Province,
and though classified as rural in the 1998 Census, has since been absorbed by the capital
city’s urban agglomeration. In the process, its population has grown quite large, and only
one third of this population has been retained in the biennial demographic updates and
rider surveys. As a result, the size of the population followed in the HDSS updates since is
slightly above 50,000.

A rider survey was conducted in connection with the 2012 and 2014 biennial updates
(rounds 3 & 4). The rider survey addressed various dimensions of the residents’ welfare:
mental and physical health, social relationships, and economic wellbeing. The sample
included all the residents who were identified as maternal or bilateral orphans at round 1, a
50% random sample of those identified as paternal orphans at round 1, and a random sample
of residents at the time of the survey (round 3 or 4). In our study, an orphan is defined as a
person who has lost a biological parent by the age of 20 or younger. We use a cut-off age of
20 because of the role parents are expected to play not just during childhood development
but also the transition to adulthood, including marriage arrangements (Heuveline & Kao
Nakphong, 2023).

A total of 5,499 questionnaires were administered at round 3 or 4. After dropping a
few round-3-and-4 duplicates (268), individuals who immigrated after round 1 (to ensure
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benchmark information was collected at the same point in time, 51), and individuals under
the age of 20 at round 1 (to avoid censoring on exposure to orphanhood as defined herein,
775), the analytical sample consists of 4,405 adults aged 20 and over at the time of the 2008
benchmark census.

Independent Variables

All independent variables are taken from the 2008 benchmark census. At the time of
registration in the benchmark census, each household head provided for each household
member their name (later replaced by a unique identifier), gender, birth date, relationship to
the head, and parental information (is the mother/father alive; if so, where does s/he lives,
else when did s/he die).

Our primary variable of interest is orphan status. As shown in Table 1, a little over 60%
of the 4,405 respondents were orphans before age 20: 1,385 (32.5%) paternal orphans, 697
(16.4%) maternal orphans and 581 (13.1%) bilateral orphans.

Expecting those who experienced the 1975-79 KRR to have been exposed to more traumatic
events and the effects of exposure to depend on the age at the time of exposure, we

cluster birth cohorts as follows: 1960 and earlier (i.e., already 15 or older at the onset

of the KRR; 28.5% of the respondents), 1961-1974 (i.e., under age 15 at the onset of

the KRR, 42.6%), 1975-1978 (i.e., born during the KRR; 8.4%) and 1979 and later (i.e.,
born after the fall of the KRR, 20.5%). All models also control for sex (58.5% female),
marital status (currently married, 81.5%; never married, 9.9%; separated or divorced, 3.3%;
and widowed, 5.4%), and location, using 4 categories: (1) urban (the Province of Phnom
Penh, the capital city, 29.6%), (2) peri-urban (rural districts nearly adjacent to Phnom Penh,
24.1%), (3) rural, close (rural districts relatively close to Phnom Penh, 29.9%) and (4) rural,
remote (the rural districts in the PRA furthest from the capital city, 16.4%). Finally, we
created a four-category variable for educational attainment: no formal schooling (20.6%),
some primary-education schooling (48.8%), complete primary education only (18.7%), and
complete lower secondary education (9.4%).

Dependent Variables

All our dependent variables are taken from the rider survey administered during the 2012
and 2014 updates (Rounds 3 & 4). This rider survey consisted of several modules, one

of which included a list of self-reports from the Khmer versions of the HSCL-25 and

HTQ. Only reduced lists from the Khmer versions of the HSCL-25 and HTQ were fielded,
however, as pilot testing raised two concerns: (1) in our study population, respondents
frequently reported difficulty distinguishing between relatively similar items in these lists
(e.g., difficulty concentrating v. difficulty paying attention), and (2) as again this module on
mental health was only one of several modules in the rider survey, an excessive length of the
survey overall could compromise the quality of the self-reports.

The self-reports that were collected only concerned 18 of the HSCL-25 symptoms, 17 of the
41 HTQ traumatic events, and 21 of the 40 HTQ symptoms (including all the 17 original
symptoms based on DSM-4 criteria). From post-training discussion with interviewers, a
summary self-rating of physical and mental status was also included with five possible
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answers: feeling (1) comfortable/in good health, (2) in pain/suffering, (3) indifferent, (4)
happy, and (5) sad.

Traumatic Events—We created five dummy variables based on the 17 traumatic-event
self-reports. The first variable captures whether the respondent personally experienced or
was a direct witness of any traumatic event. The other four variables are based on a typology
of traumatic events: deprivation, life-threatening situations, abuse, and the unnatural death of
a friend, or family member, or any murder.

Anxiety, Depression, and Somatic Symptoms—\We created three dummy variables
based on the (two) anxiety, (seven) depression, and (nine) other somatic symptoms. As in
the HSCL-25, respondents self-reported whether they experienced various symptoms using
a scale from 1 (not at all) to 4 (very much). The two dummy variables for anxiety and
depression were coded as 1 if on this scale self-reports for the corresponding symptoms
averaged 1.75 or higher. The third dummy variable was coded as 1 if any of the nine other
somatic symptoms was self-reported as experienced “quite a bit” or “very much”.

Post-Traumatic Stress—Respondents also self-reported experiencing PTSD symptoms
using a scale from 1 (not at all) to 4 (very much). Each of the symptoms belong to one

of three clusters identified in the DSM-4 definition: B (re-experiencing), C (avoidance) or

D (increased arousal). Our first PTSD dummy variable follows the DSM-4 definition for
probable PTSD which requires respondents to self-report experiencing “quite a bit” or “very
much” at least 1 cluster-B symptom, 3 cluster-C symptoms and 2 cluster-D symptoms.

We also created two variables corresponding to alternative criteria for “partial” PTSD, or
“subsyndromal” PTSD, which has also been found to be associated with comorbid disorders
(Dickstein et al., 2015). The “stringent” criteria for partial PTSD require 2 cluster-C
symptoms (instead of 3 for full PTSD), combined, as in the criteria for full PTSD, with

at least 1 cluster-B symptom and 2 cluster-D symptoms. The “lenient” criteria require 3
cluster-C symptoms or 2 cluster-D symptoms (not both), combined, as in the criteria for full
PTSD, with at least 1 cluster-B symptom.

We also created three PTSD dummies based on the Likert-scale of self-reports irrespective
of their clusters. The first two are coded as 1 if the scaled self-reports average 2.5 or
higher. The only difference between these two dummy variables is that one only includes
self-reports of the first 17 HTQ symptoms designed to map on to the DSM-4 criteria,
whereas the second one includes self-reports of the 21 symptoms retained from the Khmer
version of the HTQ questionnaire. The last dummy variable is coded as 1 if the respondent
self-reports experiencing “quite a bit” or “very much” any of these 21 symptoms.

Beyond the descriptive statistics, we explored the impact of parental loss before age 20
both on exposure to traumatic events and on mental health using logistic regression.
Models predicting exposure to traumatic events include the independent variables described
above except for educational attainment since traumatic exposure might have preceded the
completion of formal education. The risk of traumatic exposure was assessed, first, with a
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single variable representing exposure to any trauma event and, second, using four variables
representing exposure to the four types of traumatic events. Models predicting mental health
outcomes include all independent variables, first without exposure to trauma events, then
with exposure to any traumatic event and to one of the four types of traumatic events.

Exposure to traumatic events and the prevalence of various mental health disorders are
shown in Table 2 for the different birth cohorts. The results confirm the very high rates of
exposure to traumatic events in this population. Nearly three quarters of the respondents
(73.7%) reported having directly experienced or witnessed at least one traumatic event. As
expected, the proportion is higher among those born before the outset of KRR—with little
difference between those under 15 (75.1%) and those 15 and older at the time (74.9%)—but
is nearly as high among those born during the KRR (67.9%) or those born after (71.7%).

With respect to the different types of traumatic events, most frequently experienced or
witnessed was deprivation (60.7% of the respondents, Table 2); next were life threatening
situations (45.3.%), abuse (24.3%), and the unnatural death of a friend, or relative, or murder
(15.1%). Experiencing or witnessing any of these types of events follows the same inter-
cohort pattern as above: substantially higher proportions among pre-KRR birth cohorts, but
far from negligible proportions among KRR and post-KRR cohorts. The gradient is steepest
for unnatural death of a friend, or relative, or murder, which was directly experienced or
witnessed by 11.8% of the respondents born during the KRR or after, compared to 16.3% of
those born before the KRR and under age 15 at the outset and 16.7% of those age 15 and
over at the outset.

Turning to self-rated status, the respondents born at the outset of KRR (50.3% of those under
15 and 38.2% of those 15 and older at the time) are much more likely to report being sad,
suffering or in pain than those born during the KRR (27.1%) or those born after (23.6%).
These proportions are slightly lower than the prevalence estimates for probable depression,
which show the same inter-cohort pattern: a marked increase from 28.8% for those born
after the KRR regime to 54.7% for those age 15 and over at the outset of the KRR.

The prevalence of probable anxiety and other somatic symptoms are even higher than for
depression. More than half of the respondents meet the criteria for probable anxiety (56.0%)
and report at least one somatic symptom (57.4%). For both, the prevalence is highest for
respondents who were age 15 and over at the outset of the KRR but, contrary to depression,
is slightly higher for respondents born after rather than during the KRR (Table 2).

With respect to PTSD, applying DSM-4 criteria suggests that 2.3% of our respondents
probably experience full PTSD, a prevalence that increases from 1.3% for post-KRR cohorts
to 3.0% for those age 15 and over at the outset of the KRR (Table 2). Applying Likert-scale
thresholds yield comparable estimates: 2.4% with the 17 original DSM symptoms only

and fewer with all 21 HTQ symptoms in our survey (1.6%)—surprisingly to the extent the
symptoms added in the HTQ list were intended to better capture the experience of Southeast
Asian refugees. But two thirds of our respondents experience at least one of the PTSD
symptoms (66.7%), a proportion that also increases steadily from the post-KRR cohorts
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(61.2%) to those age 15 and over at the outset of the KRR (70.2%). This contributes to
prevalence estimates being sensitive to the types of symptoms that are required to assess
probable PTSD. We thus find that 4.2% of our respondents meet the stringent criteria for
partial PTSD, and 12.8% the lenient criteria for partial PTSD (Table 2). The inter-cohort
pattern is the same with these two alternative definitions.

Next, our models of the likelihood of having experienced or witnessed traumatic events
show strong cohort effects, as those born either during or after the KRR are consistently less
likely to have experienced such events across event categories (Table 3). Most differences
are significant, particularly for the lower likelihood of having experienced or witnessed
deprivation and the unnatural death of a friend, or relative, or murder for post-KRR cohorts.
Once these inter-cohort differences are accounted for, the only significant difference for
respondents having lost a parent before age 20 concerns abuse, which bilateral orphans are
significantly more likely to have experienced or witnessed than paternal (only) orphans.
Male respondents are also significantly more likely to have experienced or witnessed life-
threatening conditions.

Finally, our models of self-reported health status and symptoms show highly significant
traumatic-exposure and cohort effects for self-rated health, anxiety, depression, and
somatic symptoms, without significant differences between non-orphans and the different
orphanhood categories once exposure to traumatic events and to the KRR are controlled for.
(Results for depression shown in Table 4.)

With respect to PTSD, we find that meeting the DSM-4 criteria for full PTSD is significantly
less common among non-orphans but also among bilateral orphans than among paternal-

or maternal-only orphans (the difference between the last two is not significant, Table 4).
With these criteria for plausible PTSD, the effects are significant across all models, whereas
cohort effects no longer are. Results for the two alternative sets of criteria for partial PTSD,
stringent and lenient, are similar but the coefficients for orphanhood types lose significance
in some of the models. The same applies to results with alternative criteria for PTSD that are
based on Likert-scale thresholds irrespective of symptom categories (results not shown).

Discussion

Primarily concerned with the long-term consequences of parental loss on mental health, our
study is situated in Cambodia. Due to the extreme levels of adult mortality during the KRR,
we expect parental loss to have been more common and less selective in Cambodia than in
most other settings. As extensively documented, the KRR not only led to extreme mortality
levels, but also widespread exposure to violence, abuse, and other potentially traumatic
events. Several studies have convincingly documented the high prevalence of PTSD among
refugees who fled Cambodia in the early 1980s. Fewer studies have attempted to assess
mental health in Cambodia. These studies suggest a prevalence of PTSD much lower than
among refugees interviewed in Western countries but still higher than typical in general
populations. One issue traversing this literature is whether the Western-based definition of
and survey instruments for assessing probable PTSD aptly capture the impact on mental
health of what the KRR survivors have endured.
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In this paper, we first document the extremely high exposure to traumatic events in the
Cambodian population. Nearly three in four respondents aged 20 and older report have
directly experienced or witnessed at least one traumatic event (73.7%, Table 2). As expected,
these experiences are more common among those born before the KRR, but consistent with
the largest national study to date (Schunert et al. und.), we find that they are quite common
even among post-KRR cohorts (71.7%). Once these cohort differences are accounted for,

we find that bilateral orphans are more likely to have experienced or witnessed such events,
significantly so in the case of abuse (Table 3).

A majority of our respondents also reports experiencing somatic symptoms (57.4%) and
anxiety symptoms (56.0%), and a majority of those aged 15 and over at the outset of

the KRR report feeling sad, or in pain or suffering (50.3%, compared to 37.7% for all
respondents) and are probably depressed (54.7% compared to 42.8% for all respondents,
Table 2). Using the DSM-4 criteria, the prevalence of full PTSD (2.3%) is also high
compared to most populations around the world (Sack et al., 1996), albeit lower than in

the national survey (2.7%, Schunert et al. und.). Our sample was not drawn to be nationally-
representative, however, and our self-reports only included a subset of the symptoms list
included in the HTQ (21 out of 40). Alternative criteria yielded prevalence estimates ranging
from 1.6 to 12.8%, with two thirds of respondents reporting at least one of the 21 PTSD
symptoms. Across conditions and definitions, we consistently observed with only minor
exceptions higher prevalence among respondents who experienced the KRR, especially
those who did so as adults. While this pattern was expected, the estimated prevalence of
various mental health disorders was only slightly lower for post-KRR cohorts for most
disorders, with the possible exception of depression.

Having established these differences in exposure to traumatic events and these inter-cohort
differences, our analyses focused on the effects of losing one or both parents before age

20. We observed two different patterns. With respect to probable depression, inter-cohort
effects are highly significant and orphanhood effects are not. With respect to probable
PTSD, orphanhood effects are significant and inter-cohort effects no longer are. Our study
is limited to KRR survivors who also survived to the time of the survey, in 2012 or 2014.
Mortality selection (higher mortality rates for those suffering mental health disorders) may
bias our estimates of the effect of a given characteristic if this mortality selection differs for
individuals with and without that characteristic. Among the variables in our mental health
models, this is most likely to be the case for being a member of earlier cohorts (i.e., older).
This may cause coefficients to be biased towards zero and to lose significance for the earlier
cohorts in our PTSD models.

The significant orphanhood effects suggest that both non-orphans and bilateral orphans are,
relative to paternal- or maternal-only orphans, less likely to suffer from PTSD. The results
for non-orphans may not seem surprising, yet the loss of a parent would only be captured
by standard lists of traumatic events when resulting from unnatural deaths or murder—a
condition that, considering these results, appears unnecessarily restrictive. Controlling for
exposure to traumatic events as usually defined, we still find that the loss of a parent
during childhood or adolescence increases the risk of subsequently experiencing PTSD, as
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consistent with extant studies of bereavement (Schaal et al., 2010; Morina et al., 2011;
Heeke et al., 2017).

The results for bilateral orphans are more surprising: while more likely to experience
trauma, especially abuse, bilateral orphans are less likely, given traumatic exposure, to
exhibit PTSD symptoms later. We believe this indicates different post-traumatic trajectories
for paternal or maternal orphans and for bilateral orphans. Children who lost one parent are
more likely to remain in the same household as the surviving parent. Surviving parents may
themselves experience grief and trauma, which could in turn impact their parenting of these
orphans (Field et al., 2011). Intergenerational studies document a higher prevalence of PTSD
among adolescents who have at least one parent with PTSD (Sack et al., 1995). Children
who lost both of their parents are more likely to transition to a new household, most

often headed by a relative (e.g., grandparents, uncles and aunts). The results for bilateral
orphans are also consistent with the hypothesis of positive selection resulting from better-off
households being more likely to take in these orphans. In any event, while we expected

that, relative to paternal or maternal orphans, bilateral orphans might fare worse due to their
double exposure to parental loss, these results would suggest rather that paternal or maternal
orphans might be worse off from their double exposure to a parental loss and being cared for
by a grieving parent.

Based on various critiques of applying the Western categories embodied in the DSM criteria
for PTSD across cultural settings and our own difficulties in administering the full versions
of the HSCL-25 and the HTQ during pilot testing, we initiated our data collection and
analyses with a fair amount of skepticism regarding the applicability of these criteria

and survey instruments in this population. We only administered a reduced version of the
HSCL-25 and HTQ and modelled probable PTSD with various alternatives to the DSM-4
criteria. The estimates of PTSD prevalence varied across measures, most of them yielding
higher estimates than the one based on DSM-4 criteria (by design in the case of “partial”
PTSD criteria), but we do not have an externally validated prevalence estimate to adjudicate
between those. In modelling the effects of having experienced traumatic events, the KRR
regime, and parental loss, however, patterns were most consistent with the DSM-4 criteria
for full PTSD. While this is not a formal test of the cross-cultural validity of the DSM
definition, alternative measures appear to rest on more “noisy” criteria for probable PTSD.
For this study of the factors contributing to probable PTSD, the measure based on the
DSM-4 criteria did perform better than these alternatives.

The data analyzed in this paper were collected with financial support to the first author from the Mellon Fund

for Training and Research in the Demography of the Less Developed Countries at the University of Pennsylvania
(1997), the J. David Greenstone Memorial Fund and the Office of the Provost at the University of Chicago
(1999-2000); the Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD,
R0O3HD41537, 2002-05), the Population Research Center at NORC and the University of Chicago (2005), NICHD
(RO1HDO054618, 2007-14), the USC/UCLA Center on Biodemography and Population Health (funded by the
National Institute of Aging, 2015-16), the Center for Khmer Studies (2017). The first author also received support
for data cleaning, file linkages and analytical files preparation from NICHD (R03HD103861, 2021-22). The second
author received support from CCPR’s Population Research Training Grant from NICHD (T32-HD007545, PI:
Patrick Heuveline). Both authors benefited from facilities and resources provided by the California Center for
Population Research at UCLA (CCPR), which receives core support from NICHD (P2C-HD041022, PI: Jennie
Brand).
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Independent variables, descriptive statistics by birth cohorts, adults aged 20 and over

Table 1

1960 & earlier 1961to1974 1975t01978 1979t01988 All Cohorts N
Orphanhood
Non orphans 43.4% 32.3% 37.8% 39.9% 37.5% 1,598
Paternal 21.2% 37.6% 38.1% 35.3% 32.5% 1,385
Maternal 21.0% 13.8% 12.3% 17.0% 16.4% 697
Bilateral 14.4% 16.3% 11.8% 7.8% 13.6% 581
Gender
Female 61.8% 56.8% 57.7% 57.7% 58.5% 2,492
Male 38.2% 43.2% 42.3% 42.3% 41.5% 1,769
Marital status
Never married 3.9% 4.8% 9.2% 29.1% 9.9% 421
Currently married 81.6% 87.4% 84.3% 67.8% 81.5% 3,471
Separated/divorced 3.8% 3.3% 3.1% 2.5% 3.3% 140
Widowed 10.8% 4.5% 3.4% 60.0% 5.4% 229
Educational attainment
Missing 3.5% 1.8% 2.0% 2.8% 2.5% 107
No formal schooling 23.1% 20.3% 20.4% 17.9% 20.6% 879
Some primary 51.0% 49.1% 47.6% 45.4% 48.8% 2,078
Complete primary only 14.4% 18.9% 23.0% 22.2% 18.7% 795
Complete lower secondary  8.0% 9.8% 7.0% 11.7% 9.4% 402
Region
Urban 30.8% 30.2% 21.8% 29.8% 29.6% 1,260
Peri-urban 20.6% 23.8% 23.2% 29.9% 24.1% 1,026
Rural, close 35.0% 29.6% 31.4% 23.1% 29.9% 1,275
Rural, remote 13.7% 16.5% 23.5% 17.2% 16.4% 700
N 1,216 1,816 357 872 4,261
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Table 2

Traumatic events and symptoms of mental health disorder, prevalence of by birth cohorts, adults aged 20 and
over (in percent)

1960 & earlier 1961to1974 1975t01978 1979t01988 All cohorts N

Trauma event

Deprivation 64.5% 62.0% 51.9% 56.1% 60.7% 3,729
Life threatening 44.5% 47.3% 40.9% 44.1% 45.3% 4,090
Abuse 25.6% 25.5% 20.7% 21.7% 24.3% 4,165
Unnatural death, murder 16.7% 16.3% 11.8% 11.8% 15.1% 4,209
Any event 74.9% 75.1% 67.9% 71.7% 73.7% 3,775
Self-rated status

Feeling pain, suffering or feeling sad 50.3% 38.2% 27.1% 23.6% 37.7% 4,186
HSCL measures

Anxiety 60.3% 57.4% 47.5% 50.5% 56.0% 4,243
Depression 54.7% 44.0% 30.7% 28.8% 42.8% 4,126
Any somatic symptom 66.2% 58.0% 45.8% 47.4% 57.4% 3,561
HTQ measures

Full PTSD (DSM-4 symptom typology)  3.0% 2.2% 2.2% 1.3% 2.3% 4,216
Stringent partial PTSD (typology) 5.3% 4.3% 3.4% 2.9% 4.2% 4,189
Lenient partial PTSD (typology) 15.0% 13.6% 11.9% 8.6% 12.8% 4,178
PTSD symptoms (17 original DSM-4) 3.2% 2.2% 2.2% 1.5% 2.4% 4,214
PTSD symptoms (21 of HTQ 40) 2.1% 1.6% 2.0% 1.0% 1.6% 4,220
Any symptom (21 of HTQ 40) 70.2% 67.3% 64.8% 61.2% 66.7% 3,605
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Table 3
Traumatic events, likelihood of having directly experienced or witnessed, adults aged 20 and over
(standardized g coefficients; p-values in parentheses)
Deprivation Lifethreatening situation  Abuse Unnatural death (friend/relative), or murder  Any
Orphanhood (ref = Paternal Orphan)
Not Orphaned 0.028 -0.054 0.027 -0.089 -0.059
(0.737) (0.470) (0.792)  (0.546) (0.553)
Maternal Orphan  0.120 -0.002 0.155 0.173 0.077
(0.134) (0.974) (0.101)  (0.203) (0.425)
Bilateral Orphan  0.078 0.131 0231 0177 0.191
(0.327) (0.065) (0.012)  (0.172) (0.057)
Male 0.042 0.268 " 0043  -0.082 0.165
(0.557) (0.000) (0.612)  (0.507) (0.057)
Birth cohorts (ref = 1961 to 1974)
1960 and earlier ~ 0.088 -0.059 0.004 0.055 -0.005
(0.264) (0.405) (0.962)  (0.674) (0.961)
1975 t0 1978 _0172% ~0150% _0193% —0.227 -0.159
(0.017) (0.027) (0.037)  (0.103) (0.064)
1979 or later _0208**  -0.099 -0.180  _g479*** -0.145
(0.006) (0.155) (0.056)  (0.001) (0.118)
Geographic area (ref = Peri-urban)
Urban 0.904 0102 -0226% -0.534™"" 11307
(0.000) (0.200) (0.037)  (0.000) (0.000)
Rural, closest -0.058 —0.198% 0.025 —1.179 %% -0.042
(0.495) (0.014) (0.812)  (0.000) (0.676)
Rural, furthest ~0.160 % 0.303 % 0241%  -1.6247 0.010
(0.046) (0.000) (0.012)  (0.000) (0.914)
Model statistics
Observations 3,729 4,090 4,165 4,209 3,775
Pseudo R2 0.041 0.013 0.008 0.042 0.038
Notes 12

(Prob. > XZ) < 0.0001 for all models.

*
Significant at the 5% level;

Aok
Significant at the 1% level;

AAA
Significant at the 0.1% level
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Probable depression and post-traumatic stress disorder, likelihood of experiencing at the time of survey, adults
aged 20 and over (standardized g coefficients; p-values in parentheses)

Probable Depression

Probable PTSD (DSM-4 criteria)

Model | Model 11 Model 111 Model IV Mode | Model Il Mode IIl Model IV
Orphanhood (ref = Paternal Orphan)
Not Orphaned -0.033 -0.010 -0.028 -0.013 -1.800% -1884F -1.860" -1.882%
(0.679) (0.907) (0.740) (0.872) (0.033) (0.026)  (0.027) (0.027)
Maternal orphan -0.004 0.008 -0.001 -0.004 -0.058 -0.124 -0.210 -0.214
(0.955) (0.923) (0.987) (0.956) (0.934) (0.860)  (0.765) (0.762)
Bilateral orphan 0.063 0.052 0.038 0.050 —3109%"  -36627% -3.740"% -36707*
(0.397) (0.509) (0.630) (0.522) (0.005) (0.003) (0.002) (0.002)
Birth cohorts (ref = 1961 to 1974)
1960 and earlier 0355 0333 03367 0346 0670 0.736 0.748 0.774
(0.000) (0.000) (0.000) (0.000) (0.371) (0.329)  (0.320) (0.306)
1975 to 1978 —0.302°  —0.273 0261 —0266™** 0.119 0.340 0.428 0.437
(0.000) (0.000) (0.001) (0.001) (0.874) (0.645)  (0.563) (0.556)
1979 or later 0522 0452t _0.450™**  —ga29™** -1.750 -1571  -1475 -1.318
(0.000) (0.000) (0.000) (0.000) (0.072) (0.108) (0.131) (0.180)
Any traumatic experience 0550 0332 0472 3.244™° 2537 2388"
(0.000) (0.000) (0.000) (0.001) (0.016) (0.021)
Abuse 0.560 1642
(0.000) (0.018)
Unnatural death, murder 0.294 %% 2200 %%
(0.000) (0.000)
Male 046877 —0475 04837 —04e9™* —0.732 -0.997 -1.008 -0.901
(0.000) (0.000) (0.000) (0.000) (0.362) (0.216)  (0.210) (0.264)
Marital status (ref = Currently married)
Never married -0.107 -0.103 -0.095 -0.104 0.533 0.409 0.437 0.423
(0.154) (0.186) (0.225) (0.184) (0.479) (0591)  (0.566) (0.581)
Separated/Divorced -0.026 0.005 0.020 0.008 -0.308 -0.619 -0.596 -0.527
(0.693) (0.942) (0.780) (0.915) (0.672) (0.466)  (0.483) (0.532)
Widowed 0.054 0.050 0.057 0.045 -1.090 -1.696 -1.693 -1.669
(0.425) (0.485) (0.436) (0.537) (0.229) (0.115)  (0.115) (0.121)
Education (ref = Incomplete primary)
No formal schooling 0.025 0.019 -0.003 0.021 1.042 1.025 1.006 1.176
(0.722) (0.803) (0.969) (0.782) (0.115) (0.127)  (0.133) (0.081)
Complete primary only -0176"  -0220™"  -0220"" -0231"" -3529™" -3204™ 3271 -3332"
(0.016) (0.004) (0.005) (0.003) (0.005) (0.008)  (0.008) (0.007)
Complete secondary —0.370° 0396 -03977* -—0396™** -1549 -1.390 -1.374 -1.430
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Probable Depression Probable PTSD (DSM-4 criteria)
Model | Model 11 Model 111 Model IV Mode | Model Il Mode IIl Model IV
(0.000) (0.000) (0.000) (0.000) (0.147) (0.179)  (0.182) (0.166)

Geographic area (ref = Peri-urban)

Urban -0.129 -0.161 -0.095 -0.111 -1.083 -1.248 -1.008 -0.703
(0.137) (0.083) (0.309) (0.235) (0.231) (0.169)  (0.266) (0.446)

Rural, closest ~0310™" —0201*  -0206%  —0.149 -0.725 -0.408  -0.417 0.104
(0.000) (0.023) (0.011) (0.097) (0.359) (0.608) (0.599) (0.898)

Rural, furthest -0.4427"  -0398™" -0.442" -0345"" 5197 4854 -4920™ -4182™"
(0.000) (0.000) (0.000) (0.000) (0.001) (0.001)  (0.001) (0.006)

Model statistics Observations 4022 3581 3547 3559 4,110 3,655 3,619 3,632

Pseudo R2 0.054 0.062 0.073 0.065 0.073 0.095 0.103 0.112

Notes 12

(Prob. > XZ) < 0.0001 for all models.

*
Significant at the 5% level;

*:

Significant at the 1% level;

HokA

Significant at the 0.1% level
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