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Introduction

In 1990, a team of researchers from the Harvard Program 
in Refugee Trauma (HPRT), with the co-sponsorship of 
the World Federation for Mental Health and the Ford 
Foundation, conducted the first large-scale mental health 
survey of the Cambodian refugee camp known as Site 2 
(Mollica et al., 1993). This survey was conducted in a 
camp that housed, for over a decade, more than 150,000 
Cambodian refugees who had escaped the 1975–79 Pol Pot 
genocide in their country of origin, and revealed a population 
with high levels of mass trauma and acute psychiatric 
morbidity. Approximately two-thirds of the Site 2 population 
surveyed had symptoms of major depression and one-third 
had symptoms of post-traumatic stress disorder (PTSD) in 
the clinical range. Similarly, about one-third of the Site 2 
residents interviewed described their health status as poor. 

These refugees were eventually repatriated from Thailand 
to Cambodia.
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At that time, a longitudinal follow-up study was neither 
feasible nor politically possible because of the massive 
UN-brokered repatriation effort. However, an important 
scientific question remained about whether or not these 
findings of high levels of psychiatric distress were unique 
to Cambodian refugees or generalizable to Cambodian 
civilians who had remained in the country. Recent studies 
have revealed a high prevalence of depression and PTSD in 
post-conflict societies (Bolton, Neugebauer & Ndongoni, 
2002; Chung & Kagawa-Singer, 1996; de Jong et al., 2001; 
de Jong, Komproe & van Ommeren, 2003; Karam et al., 
2006; Mollica et al., 2004; Pham, Weinstein & Longman, 
2004; Silove et al., 2008). Community studies of Cambodian 
populations in Cambodia and the USA show prevalence 
rates of depression and PTSD significantly higher than 
those found in mainstream American populations (Marshall, 
Schell, Elliott, Berthold & Chun, 2005; Mollica et al., 
1999). However, it has not been feasible to study the long-
term impact of extreme violence in a civilian population 
both before and after an historic catastrophic event. A retro-
spective study by Steel, Silove, Phan and Bauman (2002) 
of Vietnamese refugees, more than two decades after the 
Vietnam War, suggested that there was a substantial 
reduction of symptoms over time. In contrast, the few lon-
gitudinal studies following conflict-affected and refugee 
populations have demonstrated that trauma-related psychi-
atric morbidity among refugees and other traumatized pop-
ulations is chronic and unremitting in those who develop 
PTSD and depression (Mollica et al., 2001). At this time, 
the long-term mental health impact of mass violence has 
not been clearly demonstrated. Interpretation of the data is 
limited by the absence of a comparison group not affected 
by war and/or mass violence.

HPRT, because of its long history of clinical work in 
Cambodia, was in a unique position to assess the long-
term mental health consequences of the Pol Pot era vio-
lence (1975–79) on Khmer citizens living in Cambodia 
today, and then compare these results to a non-trauma-
tized Cambodian civilian population living in Surin, 
Thailand. To the best of our knowledge, this is the first 
community study that compares a conflict-affected and a 
non-conflict-affected civilian population from similar ethnic 
backgrounds in order to examine whether survivors of 
extreme violence continue to suffer from health and men-
tal health problems decades later.

Our research goals were: (1) to examine the chronologi-
cal sequencing of traumatic exposure among Cambodian 
civilians exposed to sequential epochs of conflict, repres-
sion and abuse; (2) to evaluate the mental health impact of 
the Cambodian civil war 25 years later on a Cambodian 
civilian population living in Cambodia; (3) to compare the 
mental health status of a Cambodian civilian population 
exposed to mass violence with a non-traumatized Cambodian 
civilian population; (4) to examine the extent to which age, 
gender and traumatic exposure mediate symptoms of PTSD 

and depression in Cambodian civilians; and (5) to consider 
the public health implications of our survey results for the 
health and mental health care of Cambodian survivors, as 
well as to discuss the ability to generalize findings to other 
traumatized communities.

Methods

The survey design and methodology was based upon the 
1990 survey undertaken by the HPRT research team among 
Cambodian refugees displaced to the Site 2 refugee camp 
located on the Cambodia–Thailand border (Mollica et al., 
1993). In accordance with the findings of that previous 
survey, we aimed to undertake respondent interviews with 
approximately 1,000 households in the province of Siem 
Reap, Cambodia and the province of Surin, Thailand.

Siem Reap province has a rural population of 170,000 
persons according to the Cambodian Consul Ministry of 
Planning in 2001–02. Siem Reap is the ancestral home of 
Angkor Wat and is considered the cultural, historical and 
spiritual heart of Cambodia. Because of its spiritual impor-
tance, Siem Reap was a major stronghold of the Khmer 
Rouge regime from 1975 to 1979. HPRT, with the support 
of United States Agency for International Development 
(USAID) and the Cambodian Ministry of Health, founded 
one of the first mental health clinics in Cambodia primary 
health care in Siem Reap City in 1994. Due to the presence 
of trained Cambodian clinical staff, HPRT was in an ideal 
position to conduct a survey in Siem Reap province.

The communities in Surin province in Thailand are 
principally people of Cambodian origin and identity who 
live in the Muang and Prasat districts. Characteristics of 
the typical Thai–Khmer community include people of 
Khmer origin who: (1) have a traditional Khmer lifestyle; 
(2) live in villages traced to Cambodian origin; (3) prin-
cipally speak Khmer language; and (4) live in geographi-
cal settlements surrounded by ancient Khmer monuments. 
The Prasat district was selected for the study because its 
citizens are predominantly Khmer and they were not directly 
affected by the civil war in neighbouring Cambodia. The 
Prasat district located in the southern part of Surin prov-
ince is similar in size to Siem Reap province with a total 
population in 1998 of 152,873 residents.

Both surveys applied multi-stage cluster sampling 
designs to obtain representative samples of the selected 
provinces. In the first step a regional map of each province 
was obtained from local health authorities to randomly 
select 50 clusters, with the probability of selection propor-
tional to the population size of the cluster, drawing on cen-
sus data for the two regions. We next identified a simple 
random sample of 20 households within each of the selected 
clusters from a list of households obtained from local 
authorities. Trained Khmer interviewers visited each house-
hold to complete a household census of all resident adults 
(age 18 and older) within the household. Each adult was 
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assigned a number between 1 and n (n being the number of 
adults who resided in that household), with one adult being 
randomly selected and requested to participate in the 
survey based upon age (oldest received number 1, youngest 
number n). In addition, all children 12 or 13 years old and 
adolescents 16 or 17 years old were asked to participate. 
The child survey is not reported in this manuscript.

In Siem Reap, the survey interviews were conducted 
by trained Cambodian mental health practitioners who 
were members of HPRT’s primary health care mental 
health clinic in Siem Reap City. In Surin, health practi-
tioners working for the local Thai Ministry of Health who 
were fluent in both Khmer and Thai conducted the house-
hold interviews. Interviewers across both surveys were 
supervised by HPRT’s local and international research 
staff. All Surin respondents were confirmed during the 
interviews by self-report and staff observation of being of 
Khmer ethnicity. Training sessions were conducted at 
each site for five days by HPRT’s research staff from 
Cambodia and the USA. The interviewers were instructed 
to refrain from prompting, probing or other departures 
from the survey questions. Each interviewer explained to 
potential participants that this was a survey of their health 
status that was being supported by their respective local 
Ministries of Health. The participants were not offered 
any compensation at the start of the interview process. 
However, at the end of the completed survey cycle all par-
ticipants received a bag of rice as an honorarium for their 
time and effort. There was no evidence that respondents 
exaggerated their mental health problems or their trau-
matic life events in order to please the HPRT interviewers, 
the Ministry of Health or to obtain compensation since 
none was initially offered.

In Surin, all surveys were also translated into Thai so 
that the proper meaning of terms was available to bilin-
gual respondents. Equal numbers of male and female 
interviewers were used and the interviewers were ran-
domly assigned to the selected clusters. The interviews 
averaged approximately 90 minutes and were conducted 
in the Khmer language in Siem Reap and Surin. At the end 
of each survey day, the supervisor reviewed every ques-
tionnaire for completeness and accuracy in reporting. 
Problems were immediately corrected. This quality assur-
ance process previously cited by HPRT (Mollica et al., 
1993) maximized reporting with almost a 100% survey 
completion rate. Informed consent was obtained from 
each respondent. No individual identifying information 
such as names or addresses was recorded. Given the sensi-
tive nature of some questions, the services of HPRT’s 
clinic in Siem Reap and the local health clinic in Surin 
were made available. At each site, less than five people 
refused to be interviewed and no one sought services at 
the local health centre. All aspects of this current research 
were reviewed and approved by the Institutional Review 
Board (IRB) of the Harvard Medical School, the Ethics 

Committee of the Thai Ministry of Health, the IRB of the 
Massachusetts General Hospital and the Ethics Committee 
of the Cambodian Ministry of Health.

The Surin interviews were conducted in 1998; political 
instability in Cambodia did not allow the next phase of the 
survey in Cambodia until 2004. Once the permanent gov-
ernment in Cambodia was securely in place, we conducted 
the Siem Reap survey.

Measures

As in our previous population research among Cambodian 
refugees, we applied the Hopkins Symptom Checklist 
(HSCL-25) and the Harvard Trauma Questionnaire (HTQ) 
(Mollica et al., 1992; Mollica, Wyshak, Marneffe, Khuon 
& Lavelle, 1987). The HSCL-25 includes a 15-item scale 
of depressive symptoms and the HTQ contains a 16-item 
scale of diagnostic criteria for PTSD as defined in the 
DSM-IV (APA, 1994). Both instruments have been widely 
translated and used in general studies among diverse cul-
tural groups (Cardozo, Vergara, Agani & Gotway, 2000; 
Kagee, 2005; Mollica et al., 1999; Shrestha et al., 1998), 
including Cambodian populations (Dubois et al., 2004; 
Mollica et al., 1993), and have demonstrated high internal 
consistency and reliability across a range of population 
groups (Kleijn, Hovens & Rodenburg, 2001). Palmieri, 
Marshall and Schnell (2007) have conducted a confirma-
tory factor analysis study of the HTQ administrated in 
Khmer to resettled Cambodian refugees in a community 
study that demonstrated results similar to those found 
for English speakers completing other measures of PTSD 
symptom severity. Categorical measures of probable 
depression and PTSD from the HSCL-25 and HTQ, 
respectively, have validated against clinical diagnosis 
(Silove et al., 2007; Smith Fawzi et al., 1997), with a recent 
study in Bosnia revealing a sensitivity and specificity for 
each instrument of greater than 90% for depression and 
PTSD, respectively (Oruc et al., 2008). Established cut-off 
scores for the HTQ and HSCL-25 among Cambodian pop-
ulations were applied to determine prevalence estimates 
for each population. Continuous scores were also used to 
examine differences in symptom severity.

The HTQ trauma event section assessed lifetime expo-
sure to 38 events of extreme violence and 19 possible 
torture events. The torture experiences conformed to 
international definitions of torture (Rasmussen, 1990). 
Respondents were also asked using a calendar to identify 
in which of the five eras (relevant to Cambodian history) 
these traumatic events had occurred: (1) pre-Pol Pot 
period (before 1975); (2) Pol Pot era (1975–79); (3) 
Vietnamese occupation of Cambodia (1979–90); (4) 
Cambodian election period (1990–97); and (5) recent 
events (1997–98 for Surin or 2004 for Siem Reap). In this 
paper these self-reported extreme trauma and trauma 
events are referred to as potential trauma events (PTEs). 
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A list of recent life stresses commonly experienced in the 
year prior to the interview was also surveyed; this 
included 21 recent life events, including divorce, major 
illness and car accident, compiled by HPRT field staff 
through key informant surveys of local health care 
providers.

Disability was measured using the six-item physical 
functioning scale of the Medical Outcome Study 20-item 
short-form (SF-20), which has been tested for its reliability 
and validity in a large number of different settings, countries 
and languages (Stewart, Hays & Ware, 1988). For disability, 
the item responses were summed on the physical function-
ing scale of the SF-20 and then transformed linearly to a 
0–100 scale, with 0 indicating the poorest physical  
functioning and 100 indicating no limitations in physical 
functioning. Using the conventions established in our ear-
lier analysis, a dichotomous variable was created from the 
100-point functioning impairment scale (Mollica et al., 
2001). A cut-off of 50 was applied to define disability. The 
cut-off is more stringent than that used in the USA (Stewart 
et al., 1988) to determine physically impaired individuals 
who by most professional and clinical standards would 
unequivocally be classified as disabled. We also asked 
respondents if they had been diagnosed with any of 15 
medical conditions that had been identified by the HPRT 
clinic in primary health care in Siem Reap, Cambodia and 
the local Ministry of Health in Surin, Thailand.

Inter-rater reliability was computed for all major survey 
items among 37 control interviews in both surveys con-
ducted by the trained Khmer interviewers. There was near 
perfect agreement for almost all items, with the k statistic 
exceeded 0.90 for items in the scales.

Statistical analysis

Results from Siem Reap and Surin (n and %) are presented 
as unweighted observed estimates. The clustering effect 
for village and region was examined using MLwiN (v2.0) 
(Rasbash, Steele, William Browne & Prosser, 2005). The 
analyses revealed small intra-class correlations (ICC) for 
trauma exposure (the number of traumatic events) (ICC = 
0.018), PTSD (ICC = 0.036) and depression (ICC = 0.05), 
obviating the need to adjust for clustering in the analyses 
that followed. Comparisons between socio-demographic, 
traumatic and symptomatic characteristics of the Siem Riep 
and Surin respondents was compared using two-sample 
t-test for count and continuous data and cross-tabulation 
and logistic regression for categorical variables. For analy-
ses involving small cell sizes, the Fisher exact statistic was 
calculated. To control for multiple tests, a global measure 
was used to protect against type I errors; when that approach 
was not possible, Bonferroni adjustments were made.

We examined for symptomatic associations with PTSD 
and depression by country using the general linear model 
function within SPSS v 17.0. (SPSS, 2008) The initial 

models aggregated across samples and identified a 
substantial country and an age-by-country interaction 
effect. Hence we examined for the dose–effect relation-
ship between lifetime PTEs and PTSD and depression 
separately for Siem Reap and Surin. For each mental 
health outcome, we tested for the effect of the frequncy of 
lifetime potential traumatic experience (PTE) on mental 
health. Due to the long-term nature of the traumatic expe-
riences, the effects may be time limited and thus mathe-
matically produce a nonlinear result.

To examine for the effect of era-specific traumatic expe-
riences on current mental health, path analysis was applied 
using Mplus v 5.0 (Muthén & Muthén, 1998–2008). 
Examination of the impact of historical traumatic experience 
on current mental and functional health was limited to the 
Siem Reap sample due to the multiple periods of traumatic 
epochs that uniquely faced that community. Path analysis 
allows for the simultaneous examination of the impact of 
trauma on all key mental health indices while taking into 
account comorbidity in traumatic and other experiences 
across the outcome indices. The path analysis was devel-
oped using the following theoretical considerations. First, 
potential traumatic events preceded mental health outcomes, 
health status and functional status. The potential traumatic 
events were placed in historical order with prior history 
events being able to predict future events for two subsequent 
periods, based on the common finding that prior exposure to 
trauma increases vulnerability to being traumatized again. 
Theoretical considerations suggested that the mental health 
outcomes should precede health and functional status 
(Schnurr & Green, 2004). Age and gender were allowed to 
influence each independent and dependent variable and 
were removed if non-significant. In general, in keeping with 
the literature, it was anticipated that men would experience 
more PTEs and women have greater mental health problems 
(Olff, Langeland, Draijer & Gersons, 2007). The initial 
model hypothesized that mental health would fully mediate 
the effect of traumatic experience to functional and general 
health status. We commenced with a saturated model 
according to the aforementioned directional structure and 
any paths that did not display significant associations with 
proceeding variables were removed from the model.

A non-significant χ2 statistic was applied as the crite-
rion of model fit (Hayduk, Cummings, Boadu, Pazderka-
Robinson & Boulianne, 2007). The standardized β values 
represent the proportion of the standard deviation that β 
varies from zero, allowing direct comparison of different 
βs. Because the sample size was large (N = 989) and χ2 
tends to be inflated with large samples sizes (> 200) we 
included other recommended indicators (Barrett, 2007; 
Kline, 2005): the Comparative Fit Index (CFI), the 
Tucker Lewis Index (TLI) (both should exceed 0.9) (Hair, 
Anderson, Tatham & Black, 1998); and the root mean 
square error of approximation (RMSEA) (< 0.05 supports 
a good fit) (Browne & Cudeck, 1993).
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Results

Table 1 provides the demographic characteristics of the two 
communities, Siem Reap and Surin. There were no gender 
differences but a small age difference (the Siem Reap sam-
ple had fewer middle-aged and older respondents). There 
were more widowed participants from Siem Reap. Both 
communities had a low level of education with respondents 
from Surin having on average 4.9 years of education com-
pared to 2.5 years for respondents from Siem Reap. Almost 
all identified as being Buddhist, with Surin respondents 
reporting a higher level of engagement in Buddhist 
practices such as meditation and knowledge about Buddhist 
principles.

The communities displayed substantial differences in 
the level of self-reported exposure to PTEs, with 78% (n = 
745) of Siem Reap respondents reporting torture experi-
ences and a lifetime endorsement of exposure of 12 differ-
ent (M = 12.2, SD = 7.0) types of trauma. Surin respondents 
reported almost no torture episodes (0.6%, n = 6) and a 
limited lifetime exposure to PTEs (M = 0.61, SD = 1.14). 
There were minor differences between the two samples 
with respect to recent life events, with Surin respondents 
endorsing more recent life events.

Respondent endorsement of self-reported trauma events 
by historical epoch are displayed in Table 2 for the Siem 
Reap respondents. The Khmer population in Siem Reap 
province had experienced extensive trauma across multiple 

Table 1.  Demographic and trauma characteristics of Siem Reap, Cambodia (N = 989) and Surin, Thailand (N = 1031).

Variable Siem Reap Surin Statistic p

Gender n female (%) 624 (63.1) 668 (64.8) χ2 = 0.63 df = 1 ns
Mean age (SD) 43.3 (13.1) 45.0 (15.2) F1,2108 = 7.41 .007
Age (category) n (%) n (%)
  18–25 yrs 80 (7.8) 74 (7.5) χ2 = 15.2 df = 4 .004
  26–35 yrs 225 (21.8) 237 (24.0)  
  36–45 yrs 274 (26.6) 292 (29.5)  
  46–55 yrs 190 (18.4) 204 (20.6)  
  56+ yrs 262 (25.4) 182 (18.4)  
Education and literacy  
Mean years of schooling (SD) 2.5 (2.9) 4.9 (3.1) F1,2014 = 318.3 .001
Marital status n (%) n (%)  
  Married 733 (74.3) 762 (74.2) χ2  = 51.3 df = 4 .001
  Separated 2 (0.2) 40 (3.9)  
  Divorced 13 (1.3) 18 (1.8)  
  Widowed 190 (19.3) 132 (12.9)  
  Never married 48 (4.9) 75 (7.3)  
Religion n (%) n (%)  
  Buddhist 976 (98.8) 1027 (99.8) χ2 = 9.14, df = 3 .05
  Chants and meditates 435 (44.4) 777 (78.8) χ2 = 246.2, df = 1 .001
 � Knows Buddhist 

principles (0–5)
1.48 (2.0) 2.14 (2.0) F1,2018 = 54.2 .001

Traumatic experiences (PTE) n (%) n (%)  
  0 26 (2.6) 685 (66.4) χ2 = 1506.7, df = 5 .001
  1 or 2 60 (6.1) 280 (27.2)  
  3 or 4 71 (7.2) 47 (4.6)  
  5 or 6 97 (9.8) 13 (1.3)  
  7–10 166 (16.8) 6 (0.6)  
  11–15 238 (24.1)  
  16–20 214 (21.6)  
  21–25 85 (8.6)  
  26+ 32 (3.2)  
Torture 754 (76.2) 6 (0.6) χ2 = 1230.3, df = 1 .001
Recent life stresses
  M (SD) M (SD)  
Count of 21 life stresses 1.7 (1.5) 1.9 (1.6) t = 2.15, df = 2018 .032
No recent life stress (%) 25.1 17.1  
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epochs including the Vietnamese era where there was 
substantial violence second only to the Pol Pot era. 
Reporting for the most recent era showed that Siem Reap 
residents were not free of extreme trauma having experi-
enced, as a group, 574 trauma events (PTEs), including 
reports of starvation (n = 274) and torture (n = 87). In com-
parison, in Surin there was minimal trauma across all 
epochs compared to Siem Reap. For the most the recent era 
in Surin there were 201 severe trauma events (PTEs), 
including reports of beatings (n = 27), extortion (n = 12), 
witnessing of beatings (n = 62), rape (n = 2) and torture 
(n = 2).

Table 3 shows the mental health and other health indices 
as continuous measures and where relevant as probable 
diagnostic cases based on established cut-off scores. Four 
hundred and ninety (49.5%) of Siem Reap respondents and 
203 (19.7%) of Surin were above the clinical threshold for 
depression. This represented a fourfold (OR 4.01, 95% CI 
3.29–4.88) increase in the odds for depression among Siem 
Reap respondents. Two hundred and four (20.6%) of Siem 
Reap respondents and 23 (2.2%) of Surin respondents 
were above the clinical threshold for PTSD, representing a 

tenfold increase in the odds of PTSD (OR 11.39, 95% CI 
7.3–17.7) in the Siem Reap population. The correlation of 
age and gender with depression and PTSD were considered 
in the in-depth dose–effect and path analyses controlling 
for trauma.

Table 4 shows the physical and health problems of each 
population. Based on SF-20 physical disability scale (i.e. 
six ranked items limited in vigorous activity through to lim-
ited in daily activities due to health), 74 (7.5%) from Siem 
Reap and 13 (1.3%) from Surin (χ2 = 47.4, df = 1, p < .001) 
were classified as disabled, respectively. On average, those 
in Siem Reap experienced 1.6 (SD = 1.4) physical illnesses, 
compared to 0.6 (SD = 0.9) in Surin (F1,2018 = 396.4, p < 
.001), with the largest difference being a greater prevalence 
of malaria in Siem Reap. There was a significant linear 
relationship between the number of physical illnesses and 
PTSD and depression in both surveys (Siem Reap r = 0.16 
and 0.22, p < .001; Surin r = 0.18 and 0.20, p < .001). In 
contrast, those in Siem Reap reported less energy to partici-
pate in a range of daily functional activities.

Figure 1 shows the relationship between the con-
tinuous measure of depression symptoms and age for each 

Table 2.  Summary table of traumatic events (PTEs) by historical period.

Pre-Pol Pot era  
before 1975

Pol Pot era  
1975–78

Vietnam era  
1978–90

Election era  
1990–97

Recent era  
1997–2004

Siem Reap
Total number traumas 386 7,466 2,793 843 574
Mean (SD) 0.39 (1.1) 7.55 (5.8) 2.82 (2.7) 0.86 (1.7) 0.58 (1.1)
Median 0 8 2 0 0
Maximum number 15 26 21 16 9
Number with no trauma (%) 773 (78.2) 185 (18.7) 192 (19.4) 650 (65.7) 680 (68.8)

Surin
Total number traumas 83 71 122 144 201
Mean (SD) 0.08 (0.41) 0.07 (0.30) 0.12 (0.53) 0.14 (0.45) 0.19 (0.54)
Median 0 0 0 0 0
Maximum number 5 4 8 5 7
Number with no trauma (%) 978 (94.9) 970 (94.1) 953 (92.4) 918 (89.0) 875 (84.9)

Table 3.  Psychiatric status of Khmer living in Seam Reap, Cambodia and Surin, Thailand.

Continuous scores Siem Reap  
(N = 989)

Surin  
(N = 1,031)

 

  M SD M SD  

PTSD scorea 1.98 0.62 1.41 0.41 F1,2019 = 580.4, p < .001
Depression score 1.84 0.62 1.46 0.43 F1,2019 = 308.8, p < .001

Threshold scores n % n % Odds (95% CI)

PTSDb 2.5 204 20.6 23 2.2 11.39 7.33–17.7
Depression 1.75 490 49.5 203 19.7 4.01 3.29–4.88

aPTSD score based on a continuous measure on the HTQ.
bPTSD score based on cut-off point on the HTQ.
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community, and Figure 2 shows the same for PTSD 
symptoms. The results from Siem Reap and Surin were first 
examined aggregating across the two communities. For 
depression, the Generalized Linear Model (GLM) suggested 
an overall linear trend with each age category, with a signifi-
cant interaction between age and community (F4,2010 = 2.61, 
p = .034), and a main effect for age (F4,2010 = 13.44, p < .001) 
and for community (F1,2010 = 54.95, p < .001). This finding 
was examined using linear regression for each community 
separately and a linear trend was identified for Surin (β = 
0.066, standardized β = 0.21, t = 6.78, p < .001) and for 
Siem Reap (β = 0.062, standardized β = 0.12, t = 3.84, p < 
.001). Based on the standardized β, the interaction term 
appears to be due to the differential rates of increase in 
depression, with age having a stronger effect in Surin. 
For PTSD, the GLM also revealed a significant interaction 
between age category and community (F4,2010 = 2.61, p = 
.034), and the main effect of age (F4,2010 = 13.44, p < .001) 
and community (F1,2010 = 54.95, p < .001). Separate linear 
regression models for Surin identified a linear age trend (β = 
0.035, standardized β = 0.11, t = 3.51, p < .001); however, 
there was a non-significant linear trend for Siem Reap (β = 
0.022, standardized β = 0.04, t = 1.34, p = .18).

Due to the substantial difference between Siem Reap 
and Surin, we examined the depression and PTSD dose–
effect associations with exposure to PTEs separately for 
each sample. Table 5 shows that female gender was associ-
ated with higher levels of PTSD and depression in both 
communities. In Surin there was an age relationship that 

indicated that for each additional year of age, the amount of 
PTSD and depression increased; whereas in Siem Reap, 
younger respondents had higher levels of PTSD and there 
was no relationship between age and depression. While the 
β coefficient for PTEs appeared lower within Siem Reap, 
this reflected the higher number of endorsed PTEs in this 
sample with the standardized parameters for PTE being 
stronger in Siem Reap than Surin. In examining the change 
in R2, it was found that age and gender played an equivalent 
role in determining the level of PTSD and depression in 
Surin. Specifically, for PTSD, R2 for age and gender was 
0.06, and the model improved by 0.07 with the addition of 
lifetime trauma. However, in Siem Reap lifetime trauma 
was a much stronger predictor of PTSD and depression 
than age and gender: for depression, age and gender 
accounted for 0.05 and the addition of lifetime trauma 
resulted in a change in R2 of 0.16. Thus, this analysis 
showed a dose effect of lifetime traumatic experience in 
both communities for both depression and PTSD, but a 
stronger role for traumatic experience in Siem Reap than in 
Surin. A series of additional nonlinear models were also 
examined that tested for squared, logarithmic and exponen-
tial effects of PTE on each mental health index. The nonlin-
ear parameters in all analyses did not result in additional fit 
improvement, supporting a linear relationship between 
traumatic experiences in both populations.

To investigate the mental health impact of sequential 
exposure to PTEs across multiple epochs of human rights 
and humanitarian abuse affecting the population of Siem 

Table 4.  Physical health problems of Khmer living in Siem Reap, Cambodia and Surin, Thailand.

Physical illness Surin (N = 1,031) Siem Riep (N = 989) 

  n % n % χ2 df = 1

Severe functional health status 13 1.3 74 7.5 47.4 < .001
Hypertension 81 7.9 80 8.1 0.04 ns
Heart disease 48 4.7 133 13.4 43.65 < .001
Stroke 2 0.2 4 0.4 0.75 ns
Cancer 2 0.2 0 0  
Anemia 66 6.4 65 6.6 0.03 ns
Tuberculosis 31 3.0 84 8.5 27.74 < .001
Diabetes 25 2.4 10 1.0 5.81 < .05
Arthritis 68 6.6 277 28.1 135.72 < .001
Ulcer 135 13.1 178 18.1 7.88 < .005
Asthma, chronic bronchitis or emphysema 32 3.1 28 2.8 0.12 ns
Cirrhosis or chronic liver disease 2 0.2 11 1.1 6.63 < .01
Kidney, urinary tract or bladder disease 46 4.5 34 3.4 1.33 ns
Gynaecological disorders (women) 33 5.0 116 11.6 49.87 < .001
Prostate (men) 1 0.3 0 0  
Seizure disorders 5 0.5 34 3.4 22.81 < .001
Malaria 33 3.2 521 52.7 451.1 < .001
HIV/AIDS 0 0 2 0.2  

Frequency of number of 16 physical disorders mean (SD): Siem Reap 1.59 (1.36); Surin 0.59 (0.86) (t = 19.85, df = 2018, p < .001).
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Reap, we undertook a path analysis using structural equation 
modelling. The specified model examined the frequency of 
endorsed PTEs order for each of five historical epochs. 
Preliminary modelling supported the use of a single index 
of mental health distress derived from the HSCL-25 depres-
sion scale and the HTQ PTSD scale. We also looked at the 
impact on general health status as assessed by the six-item 
physical functioning scale of the SF-20 and a single four-
point item global health. The model was conducted among 
the Siem Reap participants only because there were too 
few events among the Surin population by epoch. Figure 3 
shows the results of the final model with non-significant 
age and gender influences shown as dotted lines. Table 6 
presents the total effects of the path analysis based on fully 

standardized parameters. The final model provided a good 
fit to the data (χ2 = 37.09, df = 17, p = .002; CFI = 0.98, TLI 
= 0.97, RMSEA = 0.036), with CFI, TLI and RMSEA all 
indicating a satisfactory model; the significant χ2 value 
suggested that further improvements in the model could 
be made, but parsimony considerations suggested against 
this (Kline, 2005).

PTEs experienced in the Pol Pot and most recent eras 
were the largest contributors of mental health. Although 
more recent, the Vietnam era traumatic experience had a 
smaller impact than the Pol Pot era. For the other eras, the 
relationships between traumatic experience and mental 
health were less strong, although significant. The age 
and gender relationships within the path analysis made 
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Figure 2.  Mean post-traumatic stress score by age and community.
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Figure 1.  Mean depression by age and community.
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Table 5.  Dose effect of lifetime PTEs.

Change in R2 Total R2

  ßa St. ßb Model 1 Model 2  

  Gender Age PTE PTE Gender 
and age

Gender, age 
and trauma

 

PTSD Surin -0.44 0.003 0.10 0.26 0.06 0.06 0.12
  Siem Reap -0.42 -0.007 0.04 0.48 0.02 0.18 0.20
Depression Surin -0.45 0.010 0.10 0.27 0.10 0.07 0.17
  Siem Reap -0.54 -0.002 0.04 0.45 0.05 0.16 0.20

araw ß coefficient; bstandardized ß coefficient.

Table 6. Total effects of the path analysis: Trauma events predicting mental health, health status and functional health.

R2 Gender Age pPP PP VE EE RE MH

Mental health 0.29 0.04 0.11 0.03 0.31 0.24 0.14 0.38  
Health status 0.23 -0.12 0.36 0.11 0.19 0.13 0.03 0.09 0.24
Functional status 0.32 -0.12 0.52 0.12 0.07 0.02 -0.09 0.07 0.18

Standardization facilitates the comparison of variables, which are measured on different scales; they have a mean of 0 and standard deviation of 1, 
interpreted as change in standard deviation units.
Within the total effects there exist a number of complex effects because some pathways are negative; particularly in Siem Reap, trauma counts 
between the eras are negative and thus the total effects are smaller than the direct effects.
pPP = pre-Pol Pot; PP = Pol Pot; VE = Vietnam era; EE = election era; RE = recent era; MH = mental health.

Figure 3.  Structural model for examining relationship between within-era trauma events (PTEs) and current mental health in Siem 
Reap, Cambodia (N = 989).
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substantial ecological sense: older men experienced more 
pre-Pol Pot trauma; older people reported high levels of 
trauma during the Pol Pot era; the surviving women 
experienced more trauma during the Pol Pot era than the 
surviving men. During the Vietnam epoch, there were no 
age effects but men were more traumatized than women; in 
the recent epoch, the young experienced more trauma. 
Consistent with general patterns, women had more 
depression and PTSD symptoms. Further, women reported 
a poorer health status and poorer functional status. The 
degree of trauma in the three older epochs were directly 
associated with poorer health status, and the pre-Pol Pot 
experience was directly related to poorer functional health. 
Both depression and PTSD symptoms were strong 
indicators of current mental health, which had a strong 
relationship to current health status and a moderate one to 
current functional status. While age made the greatest 
contribution to health and functional status, the model 
identified four direct paths (Figure 3) from PTEs experi-
enced during earlier epochs. These paths indicate that older 
traumatic experience were only partially mediated by men-
tal health having a direct impact on health status.

Discussion

Over the past three decades, the mental health impact of 
extreme violence on refugees and civilian populations 
worldwide has been well documented (Bolton et al., 2002; 
Chung & Kagawa-Singer, 1996; de Jong et al., 2001; de 
Jong et al., 2003; Dubois et al., 2004; Karam et al., 2006; 
Mollica et al., 1993; Mollica et al., 2004; Pham et al., 2004; 
Silove et al., 2008). A recent five-country study in the 
Balkans revealed high levels of PTSD and depression 
among war-affected people several years after the war in 
former Yugoslavia had ended (Priebe et al., 2010). In 
Cambodia, we not only tested these findings but were also 
able to compare the mental health impact of extreme vio-
lence on a traumatized civilian population (i.e. Siem Reap) 
with an ethnically comparable non-traumatized population 
(i.e. Surin).

In our Siem Reap survey, the most striking findings are 
the high levels of experienced violence (PTEs) experienced 
by Siem Reap residents as compared to the Khmer living in 
Surin. During the five time periods reported, almost 97% of 
the Siem Reap group had experienced at least one event of 
extreme violence and 76% had been tortured. These data 
reaffirm the impossibility of finding non-traumatized 
residents in Siem Reap province and the importance of our 
comparative study design. In contrast, the neighbouring 
Surin Khmer in Thailand had not experienced the Pol Pot 
genocide or the Vietnamese occupation and few people had 
experienced extreme violence and almost no one had been 
tortured. What is most striking, however, is that extreme 
trauma events in Siem Reap, although greatly diminished 
after the Pol Pot period, continued to remain relatively 

high, affecting 30% of the Siem Reap survey population 
during the recent era. These events included 274 reports of 
starvation and 87 torture events. Our results are troubling 
not only in terms of possible ongoing human rights viola-
tions, but also when compared to the findings of the 
meta-analysis of 181 surveys in 40 countries by Steel et al. 
(2009). That analysis found that the high mental health 
impact of extreme violence was not only associated with 
the triggering events but also with conditions of ongoing 
threats and insecurity (Steel et al., 2009).

In Siem Reap, 49.5% of the respondents were above 
the clinical threshold for depression. This contrasts 
sharply with levels of depression in Surin of 19.7% and 
those found in non-traumatized developed countries 
(Kessler et al., 2005a, 2005b). Dubois et al. (2004), using 
similar instruments and sampling methods in Kampong 
Cham province, Cambodia, found the prevalence of 
depression to be 42.4% in their community sample, which 
is comparable to our Siem Reap findings of 49.5%. These 
two Cambodian civilian population surveys highlight the 
important public health significance of depression in 
Cambodia. Similarly, the fact that one in five Khmer civil-
ians in Surin may be affected by depression is consistent 
with the economic downturn that was occurring in that 
country during the year of the Surin survey.

The Siem Reap rate of possible PTSD in our survey of 
20.6% is also significantly higher than the 2.2% found in 
Surin. The Kampong Chan survey (Dubois et al., 2004) 
had a lower rate of PTSD of 7.3%, while a national 
study of Cambodia demonstrated a prevalence of PTSD 
of 11.2%, still much higher than baseline studies (Helzer, 
Robins & McEvoy, 1987; Kessler, Sonnega, Bromet, 
Hughes & Nelson, 1995; Sonis et al., 2009). The higher 
levels of PTSD that we documented in Siem Reap com-
pared to other Cambodian mental health surveys may 
reflect the heightened level of historical violence in Siem 
Reap since it is the home of Angkor Wat and therefore was 
a major Khmer Rouge site of forced labour and concentra-
tion camps. After the fall of the Pol Pot regime and the 
invasion and occupation by the Vietnamese, many former 
incarcerated Khmer remained in Siem Reap.

In our dose–effect analysis, gender (i.e. being female) 
was associated with higher levels of PTSD in both commu-
nities (Olff et al., 2007). The extreme violence (PTEs) that 
has continued in Siem Reap province, although at much 
lower levels right up until the time of the survey, may not 
only explain current levels of PTSD in Siem Reap, as wit-
nessed in the major contribution of PTEs during the recent 
time period as revealed by our path analysis (Figure 3), but 
also the potential impact of violence on young people who 
were not born or were under 10 years of age at the end of the 
Khmer Rouge Regime in 1979. In Siem Reap, younger 
respondents had higher rates of PTSD. They may have been 
affected by violence directly or through intergenerational 
transmission. Our data on youths of 18 years and younger, to 
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be presented in future transcripts, will shed some light on 
this finding.

The significant overall differences between Siem Reap 
and Surin in the presence of physical illnesses and physical 
disability are consistent with the higher levels of psychi-
atric morbidity in Siem Reap. Furthermore, our dose–effect 
analysis has replicated the findings of our studies of 
Cambodian and Bosnian refugees, revealing an association 
between increased levels of trauma events and higher levels 
of psychiatric symptoms (Mollica et al., 1999; Mollica, 
McInnes, Poole & Tor, 1998). Our path analysis, while it 
cannot imply causality in a cross-sectional study, does sug-
gest that in the Siem Reap population there is an enduring 
health and mental health impact of mass violence on this 
civilian population 25 years after the seminal historical 
event (Bramsen & van der Ploeg, 1999; Sonis et al., 2009). 
In Siem Reap, the trauma events of the Pol Pot genocide 
(1975–79) and to a lesser extent the Vietnam era invasion 
and occupation of Cambodia still appear to be exercising an 
adverse mental health impact on people’s lives. These men-
tal health problems (i.e. depression and PTSD), in turn, are 
associated with decreased health and physical functioning 
of the affected population. The Dohrenwends in the 1980s 
described a number of models portraying the ways in which 
life events affect health (Dohrenwend & Dohrenwend, 
1981a, 1981b, 1983). Our path analysis supports one of 
their hypotheses: that life events in the distant past as well 
as the present directly cause adverse psychiatric reactions, 
such as PTSD and depression. They termed this model 
‘victimization’, demonstrating that trauma-related mental 
health problems contribute, along with personal and social 
factors such as age and gender, to poor health outcomes. 
Our results add to the current scientific literature on the 
contribution of adverse life events to illness and disability 
and the important role of extreme violence as a major risk 
factor (Edwards, Holden, Felitti & Anda, 2003; Felitti et al., 
1998; Sareen et al., 2007; Sledjeski, Speisman & Dierker, 
2008).

The high prevalence of psychiatric symptoms, espe-
cially PTSD, in highly traumatized populations affected 
by extreme violence, has in the past generated concerns 
(Kleinman, 1987; Summerfield, 1999; Weiss, Saraceno, 
Saxena & van Ommeren, 2003). Our results demonstrate a 
strong association between extreme trauma events and the 
symptoms and diagnoses of PTSD and depression, respec-
tively. Most importantly, in Siem Reap, our path analysis 
reveals the possible link between health, mental health and 
extreme violence. Our results in Cambodia, supported by 
the research of Dubois et al. (2004) in Kampon Cham 
province, clearly show that depression and PTSD are not 
largely epiphenomena but in fact have serious health 
consequences (Sareen et al., 2007; Sledjeski et al., 2008).

A major concern about high levels of depression and 
PTSD in a civilian population is what to do with this 
information, especially in a resource-poor country such as 

Cambodia (Kessler et al., 2005b; Kroenke, 2001; van 
Ommeren, Sharma & de Jong, 1997). Community members 
suffering from mental health symptoms rely on a host of 
therapeutic interventions, including traditional healing, self-
treatment, family consultation and spirituality (Kleinman, 
1980; Lavelle, Tor, Mollica, Allden & Potts, 1996). 
Unfortunately, little information is available in Cambodia 
to identify the determinants for who uses traditional and 
locally available approaches from those who do not, nor 
the efficacy of traditional interventions. The World Health 
Organization (WHO, 1990, 1994) has set a priority for inte-
grating mental health services into primary health care in 
low- and middle-income countries. Our team at HPRT has 
had extensive experience with this, including establishing 
one of the first mental health clinics in primary care in 
Siem Reap City, Siem Reap province, Cambodia in the early 
1990s. Our approach has been similar to the approach 
used by the Dutch-based Trans-Cultural Psychosocial 
Organization (TPO) in Battambang province, Cambodia 
near the Thai–Cambodian border (Somasundaram, van de 
Put, Eisenbruch & de Jong, 1999). The HPRT and TPO clin-
ics use an integrated Khmer approach to the care of mentally 
ill patients in a primary health care setting. This approach 
integrates Khmer traditional healing, traditional Khmer-
style of non-intrusive compassionate counselling, Buddhist 
spirituality, herbal healing and western psychotropic medi-
cation (Lavelle et al., 1996). At HPRT’s clinic, community-
based mental health care is integrated into a primary health 
care setting using only Khmer staff who utilize both Khmer 
folk and western DSM-IV diagnoses. The local success of 
these clinics run by HPRT and TPO has made them centres 
of expertise for the country.

Currently, only a small fraction of Cambodian citizens 
have access to mental health care (Belford, 2010; Kingdom 
of Cambodia, NRK, 2004; Prince et al., 2007; Stockwell, 
Whiteford, Townsend & Stewart, 2005). The high percent-
age of those in the survey in Siem Reap with trauma-related 
health problems is also of serious concern. Self-reported 
health status is an individual and subjective concept that is 
related to the strongest biological indicator, death (Jylha, 
2009). Our results demonstrate that there is good reason to 
unite the concepts of mental health and health in post-
conflict settings in clinical and public health responses 
even years after the most severe period of historical violence. 
Our findings of high levels of health and mental health 
problems in the Siem Reap province lead us to conclude 
that 25 years after the Pol Pot genocide, the community is 
still experiencing significant physical and emotional suffer-
ing that needs to be addressed by Cambodia’s emerging 
primary health care system (WHO, 1994).

Limitations

In interpreting the findings reported herein it is important 
to note that the cross-sectional design of the two surveys 
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precludes the attribution of causal determinations. There 
are many socio-economic and cultural factors in each of 
the communities surveyed that were not studied and may 
account partially for the differences in health and mental 
health status. The path analysis and the general linear 
models should be viewed cautiously as only identifying 
associations between trauma, depression, PTSD, health and 
functional status. We felt that this exercise was valuable 
in our attempt to understand the ‘complex’ relationships 
between the two groups. Because PTSD and depression 
were measured with a self-report checklist rather than a 
diagnostic interview, the prevalence figures based on an 
established cut-off point measure reveal ‘probable’ PTSD 
and depression, respectively (Mollica, McDonald, Massagli 
& Silove, 2006). Yet, as part of our study design, in order to 
enhance data analysis we were most interested in analysing 
our results on a continuous scale as compared with a binary 
categorical diagnosis. Also, our results do not support the 
view that the mental health symptoms of depression and 
PTSD reported by the Siem Reap respondents are an arte-
fact of being Khmer; if they were, similar findings would 
have been documented among Khmer surveyed in Surin, 
Thailand. Symptoms comprise an illness if they have an 
enduring presence, a relationship to health and disability, 
and are severe (Kroenke, 2001). These criteria for illness 
were well established in our study. Higher symptom/trauma 
levels related to age suggest the long duration of PTSD in 
this study sample. Since the measurement of severity relies 
totally upon the respondents’ self-report, we purposely 
used a validated PTSD scale and set the cut-off point at a 
level consistent with a Cambodian patient in treatment for 
PTSD in a specialized US clinic and in our clinic in Siem 
Reap, Cambodia. This cut-off of 2.5 avoids the over-inclu-
siveness of a DSM-IV diagnosis of PTSD (Mollica et al., 
1992). Critics of PTSD, however, may be correct: that 
lower symptom levels of PTSD may be a well-tolerated 
phenomenon and should not be over-medicalized and given 
a western diagnosis; however, this reality still needs to be 
determined (Kienzler, 2008).

While our research and field experience indicate ethnic 
and cultural similarities between the Khmer living in Siem 
Reap and those who live in Surin, there may be cultural or 
environmental factors influencing our survey results that 
have not been considered in our analyses. One potential 
limitation is the six-year gap between the collection of 
survey data. The HPRT team was directly affected by the 
coup in Cambodia in 1997 in which it became impossible 
to collect the planned survey in Siem Reap province due to 
unsafe conditions and lack of government support. Once 
stability was restored, HPRT, with the support of the US 
Centers for Disease Control and Prevention (CDC) 
(Cardozo et al., 2012), was able to continue this research in 
Cambodia. A survey in 1998 in Cambodia might have 
revealed higher levels of PTSD and depression than in 
2004, when political stability had returned to Cambodia. 

Surin’s improving economic conditions might have also 
widened the prevalence gap. Notwithstanding such differ-
ences, this study is the first that has been able to compare a 
culturally similar population with and without exposure to 
extreme violence.

Additionally, historical memories of events that 
occurred 25 years ago may not be completely accurate, 
although the events of extreme violence tend not to be 
readily forgotten (Woolcock, 2001). In fact, research is 
demonstrating that trauma events associated with high 
arousal are remembered and are integrated into one’s per-
sonality, especially in those with PTSD (Berntsen and 
Rubin, 2006; Bradley, Greenwald, Petry & Lang, 1992). 
The self-reported health problems in a resource-poor pri-
mary health care setting may be inaccurate. Certainly the 
latter may represent an under-reporting of diagnosable ill-
ness. Amartya Sen (2002) has warned of the possibility 
that very poor, uneducated communities may underesti-
mate their self-perception of health status. The accessibil-
ity of primary health care service and traditional healing 
were not sufficiently studied here and will be included in 
the next community survey (Koch-Weser et al., 2004). In 
addition, data on informal work activities, including self-
employment, family farming and employment, and voca-
tional and technical training were extensively collected 
and will be presented in another manuscript (Woolcock, 
2001).

Conclusion

The degree of suffering in Cambodia associated with past 
and current severe traumatic life events is enormous and is 
in need of a rational and effective public health approach. 
Our results strongly provide support for the Cambodian 
Ministry of Health to invest in mental health services in 
primary health care in Cambodia. Our survey is an impor-
tant step in documenting the mental health needs of a 
post-conflict society. Future population-based research in 
Cambodia should include: (1) evaluation of the ways in 
which Cambodians think about their health and mental 
health and the factors that govern their choice of tradi-
tional and/or western treatment; (2) assessment of the 
impact of depression and PTSD on major health problems, 
such as diabetes, heart disease, malaria, and HIV/AIDS; 
and (3) determination of the relative cultural appropriate-
ness and effectiveness of traditional and western treatment 
for mental health problems.
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