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Abstract

Little is known about the relationship between traumatic head injury (THI) and psychiatric
morbidity in torture survivors. We examine the relationship between THI and depression, PTSD,
post-concussive syndrome (PCS), disability and poor health status in Vietnamese ex-political
detainees who survived incarceration in Vietnamese re-education camps. A community sample of
ex-political detainees (n=337) and a non-THI, non-ex-detainee comparison group (n=82) were
surveyed. 78% of the ex-political detainees had experienced THI. 90.6% of the ex-political
detainees and 3.6% of the comparison group had experienced 7 or more trauma events. Depression
and PTSD were greater in ex-detainees than the comparison group (40.9% vs 23.2% and 13.4% vs
0%). Dose-effect relationships for THI and trauma/torture in the ex-political detainee group were
significant. Logistic regression in the pooled sample of ex-detainees and the comparison group
confirmed the independent impact of THI from trauma/torture on psychiatric morbidity (OR for
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PTSD=22.4; 95% ClI: 3.0-165.8). These results demonstrate important effects of THI on
depression and PTSD in Vietnamese ex-detainees who have survived torture.
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Traumatic head injury (THI) is a common form of torture and human degradation that
occurs during war and other forms of mass violence. Thygesen, Hermann and Willanger [1]
demonstrated significant neurological and psychiatric morbidity in concentration camp
survivors associated with the most commonly reported torture, blows and kicks to the head.
Clinical studies have documented chronic neuropsychiatric findings in torture survivors
including cerebral atrophy. [2] Rasmussen [3] found that 64% (N=200) of torture survivors
revealed neurological impairments (2/3 with head injury). Other studies of torture survivors
and survivors of mass violence have linked psychiatric symptoms, neurological impairment,
and traumatic brain injury (TBI). [4-8]

Very little research has been conducted that establishes the relationship between THI and
psychiatric disorders such as depression and posttraumatic stress disorder (PTSD) and
related physical disability and health status in tortured persons. [9] A study of refugee
survivors of torture with self-reported head injury found an increased risk of negative
physical consequences among those with possible TBI. [10] A recent review of the literature
in non-torture survivors concluded that there is significant overlap between TBI and PTSD,
mild TBI may increase a person's risk for PTSD, and stress reactions following mild TBI
rather than any neurological damage itself might be a key contributor to impairment. [11] In
a random sample of U.S. Vietnam-era veterans in the community, mild TBI sustained after
military discharge was associated with higher rates of headaches, memory and sleep
problems and was found to prolong or complicate recovery from pre-existing PTSD. [12]
Depression was found to be common in TBI rehabilitation patients aged 16 or older, and to
be associated with worsening of quality of life and participation in society. [13] Mild TBI
and ongoing stressors increased the risk of developing delayed symptoms of PTSD in a
hospitalized sample. [14]

Systematic, well-designed studies of the impact of THI on the physical and mental health of
traumatized persons who have experienced extreme violence are urgently needed so that
affected individuals can be appropriately identified and treated. [15-16] Manley and Mass
[17] call for a broad-based multidisciplinary effort focused on longitudinal investigations of
TBI's natural history, the underlying TBI biology and mechanisms, risk factors, and
developing effective treatment approaches.

Our group was in an ideal situation to conduct a community study of torture survivors
exposed to THI. The Harvard Program in Refugee Trauma (HPRT) has worked with
Indochinese survivors of torture and mass violence since 1981. [18] Between July 1990 and
1992, HPRT with its Vietnamese community partner, the Vietnamese American Civic
Association (VACA), conducted the first study of Vietnamese ex-political detainees
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resettled in the United States. [19] These political prisoners had been severely tortured in
Vietnamese re-education camps and subjected to THI. [20-21]

In our present large-scale community study, we describe the prevalence of THI, the
relationship between THI and other related forms of psychiatric morbidity, PCS, functional
disability, and poor health status in a population that has experienced extreme violence. A
dose-effect relationship between THI and trauma/torture events was also examined. We
tested our hypothesis that effects of THI in Vietnamese torture survivors would be
independent of non-THI trauma/torture events in their relationship to depression and PTSD.
We have already reported on the brain structural abnormalities found in a subsample of this
study associated with THI. [22] The study conducted by Hoge et al. [23] on the relationship
between mild THI to PTSD and depression in Iraqi veterans returning home further supports
our tentative hypotheses related to the mental health impact of THI in Vietnamese ex-
political detainees.

Study population and procedures

The study population included a sample of Vietnamese ex-political detainees resettled in the
greater Boston area and a comparison group. We conducted a complete census of 419 ex-
political detainees and comparison participants that had received services at VACA. Ex-
political detainees were only recruited if they came into the United States under the U.S.
Department of State's Humanitarian Operations program for resettling Vietnamese ex-
political detainees. Participants were randomly ordered prior to being contacted to avoid
selection bias.

Additional recruitment procedures included: (1) a “snowball” approach in which current ex-
political detainees were asked to pass on recruitment information to friends and
acquaintances, (2) VACA counselors contacted past ex-political detainee clients, (3) a public
announcement in Vietnamese in the local Vietnamese newspapers, and (4) a flyer/poster in
Vietnamese that was distributed to family and friends of potential ex-political detainees at
churches and pagodas.

A comparison group was recruited from VACA's client population. Subjects were men
greater than 45 years of age with no history of head injury. Based on our pilot study
experience, we knew that it would be impossible to find a non-traumatized Vietnamese
control group. Exclusion criteria for both groups included institutionalization,
hospitalization, and gross medical or neurological disease. Initial recruitment screens were
conducted in Vietnamese by trained VACA staff via telephone. Fifteen percent of potential
study participants from both cohorts refused to participate or were ineligible.

Interviews took approximately 2 hours and were administered in Vietnamese by VACA's
professional staff. All research staff were trained in human subjects protection according to
the standardized protocol of the Massachusetts General Hospital. The Human Subjects
Review Committee of the Massachusetts General Hospital approved informed consent and
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study design. All subjects participated with informed, voluntary, written consent and the
research was completed in accordance with the Helsinki Declaration.

The survey instrument was expanded and adapted from our pilot study [19] to construct a
valid Vietnamese version of the final questionnaire using standard methods of cross-cultural
research. [24-25] Data on risk factors, including personal history, military and wartime work
experience, re-education camp experience, migration and resettlement experience, stressful
life events, trauma, torture, and head injury were collected.

A detailed THI history questionnaire included a checklist of 24 types of THI events
including vehicular accident, accidental falls, physical assaults, and combat-related THI.
Since self-report of THI is presumptive evidence for TBI, three other TBI events were
included in the THI survey which are known to be associated with potential brain injury in
torture survivors (i.e., suffocation, drowning and strangulation). [9,26] Each THI event,
associated neurological symptoms, and loss of consciousness was assessed: 1) Before the
Vietnam War (before 1954); 2) During the Vietnam War (1954-1975); 3) In Re-education
Camp (ex-political detainees only); 4) In Vietnam after the war or the re-education camp;
and 5) After leaving Vietnam and resettling in the United States.

The trauma history was derived from the Vietnamese version of the Harvard Trauma
Questionnaire (HTQ). [27] Measures of cumulative trauma were constructed from responses
to questions about trauma events during: 1) the Vietnam War (1954-1975); 2) Re-education
Camp (ex-political detainees only); and 3) Other times. Affirmative responses were summed
for 40 non-THI trauma events and 27 torture events.

Outcome measures included the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition [28] symptoms of depression and PTSD, functional disability, symptoms of
post-concussive syndrome, self-reported general health status, chronic medical condition
and physical disabilities.

Psychological symptoms were measured using a 15-item section of the Hopkins Symptom
Checklist — 25 (HSCL-25) measuring depressive symptoms [29] and a 16-item section of the
HTQ [27] made up of 16 of the 17 diagnostic criteria for PTSD in DMS-IV. Respondents
were asked whether they were bothered by each symptom “not at all” (1), “a little” (2),
“quite a bit” (3), or “extremely” (4) in the past week. Both instruments have been widely
translated and used in a number of studies among diverse cultural groups [30-34] and
validated against clinical diagnoses. [27,35-38]

Scale cut-off points for the HSCL-25 and HTQ for depression and PTSD are greater than or
equal to 1.75 and 2.50, respectively. [35,38-39]

Functional disability was measured using the six item physical functioning scale of the
Medical Outcomes Study 20-Item Short-Form Health Survey (MOS SF-20), which has been
tested for its reliability and validity in a large number of disease settings, countries, and
languages. [40-42] A World Health Organization (WHO) physical functioning scale, [43] a
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measure of perceived energy level, [44] and a measure of self-perceived health [45] and the
Medical Outcome Study Short Form (MOS SF-8) were included. [46]

The self-report of general health status used in our multivariate analyses correlated
moderately to strongly (0.44 to 0.49) with our WHO survey measures of health status (i.e.,
health/energy for work, recreation, and education/training). The general health item
correlated 0.43 with normed mental health SF-8 and 0.62 with normed physical health SF-8
(norms are with general US population, mean = 50, SD=10).

The self-reported presence of 25 chronic medical conditions (e.g. high blood pressure) and 6
chronic physical disabilities (e.g. blind in 1 or both eyes) were assessed. A six item scale
from the MOS SF-20 measured limitations in physical functioning due to health on a 3-point
scale (1, limited for more than 3 months; 2, limited for 3 months or less; and 3, not limited at
all). The item responses were summed and then transformed linearly to a 0 (poorest physical
functioning) through 100 (no limitations in physical functioning) scale.

A dichotomous variable from the 100-point functional impairment scale was created for the
logistic regression analysis. The cutoff point of 50 was selected as a conservative estimate of
functional disability (lower than the 91.7 used by Stewart et al. [40] which would have
classified 86% of our respondents as functionally impaired).

The post-concussive symptom scale (PC Symptom Scale) was adapted from Cicerone and
Kalmar. [47] There are 22 items representing four clusters of symptoms, physical (somatic),
cognitive, affective, and sensory. We asked how much of the time the symptoms bothered
the participants on a 4-point Likert scale (0=not at all, 1=some of the time, 2=most of the
time, 3=all of the time) during the last 2 weeks. The median number of symptoms
experienced in our sample was 12 (inter-quartile range [IQR]=5-17, maximum=22).

For analysis of post-concussive symptoms, the PC Symptom Scale summed the 22 item
scores with the maximum possible score of 66. For the logistic analyses, we considered a
participant to have post-concussive syndrome if he scored above the median of all study
participants (> 15; in our sample of n=433, the inter-quartile range of the sum of items
scored was 6-23 and the maximum score was 55). Scales proved valid, with split-half
reliability (Cronbach alpha) on standardized scores of 0.84 (MOS), 0.92 (HSCL for
depression), 0.94 (HTQ for PTSD) and 0.95 (PC Symptom Scale for post-concussive
symptoms).

Inter-rater reliability was computed for all survey items from the outcome scales in 28
quality control interviews that were conducted in the presence of an independent observer.
We found 100% agreement for most items. The simple kappa exceeded 0.91 and the
weighted kappa statistic exceeded 0.94 for all items in the depression, HTQ, MOS and post-
concussive scales. The kappa for the categorized trauma and torture variables (none, first-4th
quartiles) exceeded 0.84 (weighted kappas exceeded 0.90). Kappas for the dichotomized
torture and trauma summary scores (none vs. any) exceeded 0.84 for simple and 0.90 for
weighted kappas. Kappas for the case definition of depression, PTSD and disability
exceeded 0.92.
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We considered a participant to be head-injured if they reported at least one head injury
during any time period. The total number of different types of THI events were counted for
all time periods and each type of THI event was weighted by its actual frequency and the
weighted frequencies were then summed up for all time periods. Only the number of
different types of non-THI trauma and torture were counted relative to each time period. In
spite of our initial screen, some members of the comparison group self-reported head
injuries (n=14) and were eliminated as comparison subjects. Neuroimaging results, reported
elsewhere, confirmed that participants were classified accurately as head-injured or not. [22]

Statistical Methods

Results

Differences between the ex-political detainees and comparison group were described using
chi-square tests, non-parametric Wilcoxon rank sum tests, and t-tests. We analyzed the
independent effect of THI on depression and PTSD in ex-political detainees. The ex-
political detainees were categorized into groups based on a median split or quartiles
according to the frequency of trauma/torture events and THI events. Linear dose-response
effects were evaluated using trend analysis of quartiles.

Because all of the Vietnamese subjects studied have been traumatized, we explored whether
or not THI increases the risk of poor psychiatric or health outcome independently from
trauma and torture experience through a series of multiple logistic regression analyses on the
pooled sample, combining all survey respondents. [48] First, we estimated the unadjusted
odds ratio of poor psychiatric or health outcome for those head injured versus not head-
injured participants. Secondly, we adjusted the odds ratios for marital status (married vs.
not), age at interview, years of education received in Vietnam, the number of years in the
USA and living situation (alone vs. not). Thirdly, we analyzed the separate impact of head
injury versus trauma and torture experience, with a dichotomized indicator of any traumatic
event (one covariate representing any torture or trauma experience). Finally, we assessed the
effect of the number of types of trauma events, torture events and the number of head
injuries, including a single degree of freedom interaction term between any traumatic event
and any THI.

All analyses were performed with SAS statistical analysis software, version 8.2 and tests
were considered to be significant if p < 0.05. [49-50]

A total of 337 Vietnamese ex-political detainees and 82 members of the comparison group
aged 45 years of age and older were included in this analysis. Table 1 provides basic
characteristics and comparison of both respondent groups. The ex-political detainees were
primarily between the ages of 45 and 65, while the comparison subjects were either younger
than 55 or older than 65 years of age. Participants in the comparison group had less
education; otherwise the basic demographic characteristics were comparable. Depression
and PTSD were greater in ex-detainees.

Secondary to the design of the survey, the comparison group had never been in a re-
education camp. The ex-political detainees lived an average of 6.5 years in a communist re-
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education camp (Table 2). The comparison group had experienced less trauma and torture;
some comparison group members reported torture (N=20, 24%) although most reported
fewer than 4 events (N=17). A considerable number had been traumatized (N=52; 63%).
The common occurrence of trauma and torture related to the Vietnam War found in
Vietnamese resettled in the United States is similar to that shown in our previous pilot study.
[19] In contrast, nearly all of the ex-political detainees had experienced traumatic events and
they reported higher levels of cumulative torture (e.g. N=97, 29%, with more than 10 torture
events) and trauma (e.g. N=105, 31%, with more than 15 trauma events).

As per study design, no members of the comparison admitted to THI, while THI among ex-
political detainees was common (78%, N=263). This was confirmed by neuroimaging. [22]
Consistent with presumptive evidence of TBI, 70% (N=183) of all participants with THI had
unconsciousness associated with their THI events.

Table 3 demonstrates the shift from combat related THI during the Vietham War to beatings
to the head and suffocation during the re-education camp experience in the ex-political
detainees. There is dramatic fall off in THI events post re-education camps, with vehicle
accidents and falls presenting as the most common cause of THI after leaving Vietnam.

Table 4 shows summary data on the types and frequency of THI events for the ex-political
detainees across time periods. Combat and human rights violation-related THI were most
common with explosion (158; 47%), beatings to the head (68; 20%) and shrapnel head
injury (58; 17%), the most common THIs. About one fourth (N=74; 22%) of the ex-political
detainees had no THI events. Of those reporting any THI (N=162), 58% had 2 or more
events and 26% (n=73) had 3 or more.

Table 5 shows the additive effect of THI events and trauma/torture events on depression and
PTSD. Figure 1 reveals the interaction effect between THI events and trauma/torture events
on the risks of having psychiatric disorders. Psychiatric disorders were more prevalent and
the risk for psychiatric disorders increased more steeply in response to the trauma/torture
exposure in the ex-detainees with THI events.

THI events had a dose-response effect on the risks of psychiatric disorders (depression
and/or PTSD) even after controlling for trauma/torture events and other potential
confounding factors (Figures 2a and 2b). Post hoc trend analysis revealed the presence of
linear trend for depression (p=0.001) and PTSD (p=0.023). Standard errors (vertical lines)
and confidence intervals are significant.

Table 6 reveals the increased psychiatric morbidity associated with ex-political detainees
status as compared to comparison subjects.

In order to sort out the independent contribution of THI and trauma/torture in our entire
study population of traumatized resettled Vietnamese refugees we pooled the sample of all
respondents. [51] Table 7 presents the results for a series of four analyses for each outcome
measure, showing the unadjusted and adjusted odds ratios (OR) for association between all
respondents with and without THI. The adjusted odds ratios for trauma/torture were highest
for PTSD (22.4; 95% ClI: 3.0-165.8) and the lowest for number of physical disabilities (1.6;

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



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

1duosnuely Joyny vd-HIN

Mollica et al.

Page 8

95% ClI: 0.9-2.8). THI respondents had a higher likelihood of being in poor health than non-
THI respondents.

There are overlapping items on the PCS, HTQ and HSCL (and these symptom scores are
highly correlated), which raised concerns that the PCS may not be distinguishable from
depression and anxiety symptoms associated with PTSD. Sensitivity analyses were
performed. The association between PCS and THI, controlling for depression and PTSD,
were also analyzed with PCS as a continuous measure. The results were consistent.
Although there are differences according to the analysis whether we analyze subscale or
total post-concussive syndrome (PCS) score, overall, the results are consistent and show
higher risk for PCS in THI participants, even after controlling for depression and PTSD.
This result is most consistent across our sensitivity analyses for the somatic and cognitive
subscales but also holds for the sensory subscales in the additive indicator logistic
regression.

Discussion

This study confirms that THI are commonly reported in South Vietnamese ex-political
detainees who survived torture in communist re-education camps and that THI is highly
associated with major mental health sequelae including depression and posttraumatic stress
disorder. [19,22,52-54] This data supports the brutal and graphic description of Vietnamese
ex-political detainees of their re-education camp torture experience and supports the idea
that THI as a human rights violation can be embedded within a scenario of multiple trauma
and torture events of all types and is not a single isolated event. [55]

As Goldfield et al. [26] suggested as early as 1988, THI is a common form of torture whose
presence and related health consequences must be considered in all persons who have been
subjected to human rights violations. The effects of THI on psychiatric outcomes in
populations that have lived through extreme violence have not been firmly established since
the pioneering studies of concentration camp survivors resettled in Norway after World War
Il that found mechanical impairments, toxic and traumatized brains, and cerebral organic
changes. [6,56-58] In a large random sample of Cambodian refugees, Mollica et al. [9]
found that THI explained 20% of the variance in symptom scores for depression and 8% for
PTSD, respectively.

Our study adds new insight into the THI/trauma/torture relationship. Survey results reveal
that THI is synergistic with trauma/torture events in ex-political detainees illustrating that as
the number of trauma/torture events increase concurrently with increases in THI events, the
presence of depression and PTSD also increases. While this dose-effect relationship has
been previously demonstrated in traumatized refugee populations for trauma and torture, this
study illustrates the important contribution of THI. [59] THI is demonstrated in the ex-
political detainees, as well as in the pooled sample of detainees and the comparison group, to
have a major impact on mental health outcomes independent of the effects of trauma and
torture events. The pooled sample analysis also revealed the impact on indices of health and
disability.
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The higher prevalence of PTSD in the THI ex-political detainee group as compared to the
non-THI ex-political detainee group and the comparison group is especially important to
note. The relatively low rate of PTSD in our comparison group is consistent with the low
risk of past-year mental illness found in a population based study of trauma-exposed
Vietnamese refugees resettled for ten years in Australia. [60] Those exposed to more than
three traumas were at greater risk, however, compared to those who had not been exposed to
traumatic events. [60] The recent debate that PTSD may not be occurring due to loss of
consciousness in THI survivors may not be a relevant issue in those individuals who have
experienced THI and loss of consciousness during episodes of extreme violence that include
multiple traumatic life events. [61-63] The high co-morbidity of depression with PTSD and
post-concussive syndrome in THI respondents is some indication of the severity of THI-
related psychiatric illness. Our study clearly indicates that in traumatized groups who have
experienced extreme violence and torture, the presence of PTSD might be masking an
underlying traumatic brain injury secondary to THI, especially as PTSD in this study has
been shown to be an independent result of THI, when all other non-THI trauma and torture
events are controlled for. In particular, PTSD might be a specific marker for THI, and quite
possibly TBI. Our neuroimaging study of this population further addresses this issue, and
documents the association between structural brain abnormalities in Vietnamese ex-political
detainees with THI and symptom severity of depression. [22] This is consistent with other
studies in non-torture survivors. THI in non-traumatized populations is associated with brain
structural abnormalities in the pre-frontal temporal cortices. [64] These areas of the brain are
known to be associated with regulation of mood, affect, and the processing of traumatic
memories.

Our results are consistent with mental health findings in mainstream non-traumatized
general populations. [47,65-72] Similarly, in studies of combat veterans, THI is associated
with PTSD, [73] depression, [74] and health problems. [23] THI also appears to increase the
risk of post-concussive syndrome (PCS) and poor health status. While the symptoms of PCS
are highly correlated with PTSD and depression, our analysis reveals that PCS, like PTSD,
is also independently associated with THI. The potential health risks for THI survivors are
far-reaching. Our study reveals increased risk for disability, self-perception of poor health
status, and increased number of medical and physical illnesses in THI survivors, consistent
with the literature. [75] PCS and poor health status may be partially mediated through
chronic depression and PTSD. [23,76-80] Some combat veteran researchers, however, claim
that THI events are not unique but are similar to other types of trauma that cause PTSD and
mediate mental health outcomes through stress responses in contrast to direct brain changes.
[11,81] Our current data and neuroimaging results do not support this viewpoint. Our results
suggest that it would be clinically remiss not to consider THI-related neurological and
cognitive changes in persons who have a history of extreme violence, and therefore possible
THI. [22,82] In any event, a history of THI and the possibility of TBI in a torture survivor
must be considered and identified using neuropsychiatric testing and neuroimaging. [82]
Determining underlying brain disease will lead to more effective evidence-based treatment.
[83-84] THI survivors and their family members must receive education regarding the cause
of the patient's symptoms and the rationale for TBI treatment since they are most likely

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



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

1duosnuely Joyny vd-HIN

Mollica et al.

Limitations

Page 10

unaware of the clinical importance of THI [82,85] and given the enormous psychological
and other stress faced by caregivers of those with TBI. [86-87]

A cross-sectional retrospective study such as ours cannot establish causal mechanisms
between THI and psychiatric morbidity. It is our hypothesis, supported by our results, that
THI mediated brain injuries contribute to the development of PTSD and depression as
suggested in the model by Flannelly, Koenig, Galek, and Ellison. [88] Kay, Newman,
Cavallo, Ezrachi, and Resnick [89] provide a clear exposition of the possible
neuropsychological processes by which mild THI can lead to negative mental health
outcomes. Our neuroimaging studies of a random sample of ex-detainees and comparison
subjects published elsewhere strongly support the role of the prefrontal temporal lobes,
damaged in THI, being linked to PTSD and depression. [22] Our results also show that
associations between THI, post-concussive syndrome (PCS), disability and poor health
status exist. These relationships, however, are poorly understood and require considerable
research attention including a prospective long-term follow-up of THI damaged torture
survivors.

Another limitation of the study is the possibility that the Vietnamese ex-political detainees
surveyed were a biased sample. There may be something special about the nature of the THI
they suffered that is accounting for our results. Few ex-political detainees had THI without
multiple traumas, therefore we studied dose-effect and controlled for trauma/torture events.
THI events had an independent relationship to mental health outcomes.

The Vietnamese comparison group was selected to be as similar to the ex-political detainees
as possible except for the absence of THI. It is almost impossible to find Vietnamese men
resettled in the USA who have not had traumatic life experiences before arriving in
America, [19] so we adjusted for this by comparing detainees to a non-THI comparison
group and secondly by pooling all participants, estimating the effects of THI after
controlling for torture and trauma experience. [51]

Determining the relative severity of events in populations who have experienced extreme
and multiple traumas is difficult using self-report. Twenty-five years of research conducted
by our Harvard research team and others have shown the validity of measuring the self-
reports of extreme trauma and torture events. When we developed the HTQ, we decided to
limit respondent distress by including only those trauma and torture events that would
beyond doubt have a major psychological impact on the victim/survivor. [38] Hatch and
Dohrenwend [90] support this view, stating, “simple recall over long periods of time is not
feasible for all but major traumatic and other large stressful events” (p. 329).

The issue of recall biases related to THI and other trauma/torture events has been a
perceived limitation of all studies using retrospective memories of traumatic life events.
[91-93] We have addressed this recall biases critique in our longitudinal study of Boshian
refugees using measurements that were also applied in this study [94] and suspect that there
was an underreporting of all events over-time.
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The self-reporting of THI in our survey may be inaccurate. [72] Amnesia associated with
THI may be contributing to poor memory of THI events. Amnesia is not pathognomonic of
mild THI and it is hard to imagine a scenario in which so many individuals falsely report
THI at various times in their past. Objective history of the nature and severity of the THI
events and possible TBI sequelae does not exist since Viethamese re-education camps did
not keep records on the health status of their inmates and the medical records of the South
Vietnamese Army were also not available. Our THI-affected survey respondents gave
histories of head injury events commonly associated with loss of consciousness that suggest
the possibility of TBI. [95-97] These events were independently associated with brain
changes on our neuroimaging study, [22] helping to validate the accuracy of self-reporting
in our survey groups by providing an independent and objective measure of THI and trauma/
torture.

For the first time since the original work of Eitinger [56-57] immediately after World War
I, THI and presumptive TBI (objectively presented in our neuroimaging study [22]) have
been demonstrated to be strongly related to psychiatric morbidity, disability, and poor health
status in survivors of extreme violence. THI events such as “beatings to the head” are
unfortunately common instruments of human cruelty. The brain is an extremely sensitive
organ that can be readily damaged without obvious indications of a penetrating wound or
major neurological deficit. [64] These invisible wounds, however, can have major
emotional, social, and health consequences over time. Screening for and the treatment of
THI health and mental health sequelae must become standard operating practice in the care
of those individuals affected by mass violence and torture.
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Traumatic Head
Injury (THI)&

Concussion-associated THI, with 1 or more occasions during which all 3
postconcussive symptoms (loss of consciousness, posttraumatic transient amnesia,
and any neurologic deficits) occurred.

Traumatic Brain
Injury (TBI)

TBI entails damage to the brain resulting from an external force (e.g., brain
laceration, intracranial hematoma, intracranial hypertension, hypoxia, anemia,
contusion, metabolic anomalies, shearing of the fibers of nerves, and contrecoup
injuries). It is not due to a degenerative or congenital insult to the brain. It may lead
to temporary or permanent impairment of cognitive, physical, and psychosocial
functions, with associated altered or reduced state of consciousness.

Post Concussive
Syndrome (PCS)b

A syndrome that includes fatigue, sensitivity to light or sound, headache, dizziness,
sleep disturbance, and concentration problems. The symptoms of PCS overlap with
some of the symptoms of PTSD.

Notes: Definitions vary from source to source.

®Definition is from Mollica RF, Lyoo IK, Chernoff MC, Bui HX, Lavelle J, Yoon SJ, et al. Brain structural
abnormalities and mental health sequelae in South Vietnamese ex-political detainees who survived traumatic
head injury and torture. Arch Gen Psychiatry. 2009;66(11):1221-1232.

bDefinition is from Bryant R. Posttraumatic stress disorder vs. traumatic brain injury. Dialogues in Clinical
Neuroscience. 2011;13(3):251-262.
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Figure 1. Frequency of Traumatic Head Injury Events and Trauma/Torture Events Associated
with Psychiatric Disorders

Abbreviation: THI, traumatic head injury.

Cases with any missing items on trauma and torture evaluation were excluded.

Traumatic head injury events, which include both the type and frequency information, were
categorized into two groups of bitiles. Trauma/torture events were categorized into quartiles.
Subjects of no trauma exposure were excluded in producing PTSD odds ratio.

Adjustment was performed using multiple logistic regression with covariates for marital
status (married vs. not married), age at interview, education in Vietnam, current living status
(with spouse or children vs. other situations) and years in USA.

Associated increases in risk of depression are shown at the top of each vertical bar.

* p<0.05, ** p<0.001.
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Figure 2a. Odds Ratio for Depression in South Vietnamese Ex-Political Detainees
Error bars indicate standard error.
Cases with any missing items on trauma and torture evaluation were excluded
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Figure 2b. Odds Ratio for Posttraumatic Stress Disorder (PTSD) in South Vietnamese Ex-
Political Detainees

Error bars indicate standard error.
Cases with any missing items on trauma and torture evaluation were excluded.

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



Page 23

Mollica et al.

4+ VSN ut 1oddns Joy uo ApJ 0} duoswos

%€ 6T G9 %0'TT 6 €12

%T'L9 922 %S T € 216

1£7000>  op0eT oy %9’ Ly 6¢ 81
(A) uoneonp3

%TET 44 %t'€T T SOA

€60 %698 €62 %998 L ON
auo|y Buinl

%8'CT e %0°LT T BYo

%9°0€ €01 %0°¢¢ 8T uensuyd

S2°0 %L'95 6T %019 05 Islyppng
uoibipy

%T'C L %86 8 PaLLIEIAl JOASN

%Ly 91 %67 1 PaMOPIM

%V'ET 14 %86 8 paolonlq ‘paresedss

£10°0 %8'6. 692 %9'GL 29 pauLte ApuaLind
sneis [eynen

%9°9L 85¢ %v'CS e SOA

«P000>  oppez 6L %9'Ly 6¢ ON
diysweznio

1,€00 €v) 56 (0'8) 911 (4s) UeaIN — VSN UISTeaA
%T'€C 8L %L'Ty Ge G9<

%Y TC 2L %9'7T 4 G9-09<

%8'TE L0T %0°TT 6 09-65<

4120 %L'ET 08 %L'TE 92 55-St7
1910 (v'2) 509 @1 v'Z9 (as) uean - A ‘aby
e/u (o01) L€€ (ooT) z8 (%) N - 8[eIN — J3pueD
anfen-d  (Le€=N) seautelag (g8 = N) dnoao uosrredwo)d ans1Ig10RIRYD

saaule1aq [e21110d-X3 pue dnodo uostredw o) assweulaIA Sluapuodsay Asning Jo sonsidaloedeyd aiydeabowaq
T3alqelL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



Page 24

Mollica et al.

NIH-PA Author Manuscript

1581 aJenbs 1yD uosIead 104 a1am sanfen-d ‘pareslpul ssajun

eyep BuISSIW YA S33UIRISP - X8 2
+

7000 >d
¥
'G0°0 >d
*
(seoueLreA [enbaun) 158)-1 SJuUspNIS PapIs-Z t
(uonewixoidde [ewou) 18} WNS-uUB UOXOI[IAN u%_m.NJﬁ
%Y €T 14 %0 0 SOA
#x1000> 04908 262 %00T z8 ON
asltd
%6 07 8ET %¢ €¢ 6T SOA
££000 % T 65 66T %8 9. £9 ON
uoissaidag

dS1d % uossaids( Jo sousersld

%S TV orT %L €S 144 SOA
S00 %S 89 16T %€ 97 8¢ ON
(ised Jo e 14nd) steak 1se| ul pahojdw3

%V 9¢ 68 %6 ¢€ Le SSA

20 %9 €L 174 %TL.L9 S99 ON
pafojdw3 Apue.und

%€ ¥S €817 % €9 s [[ERER NPT

¥10 %L S¥ ST %9 9¢ 0€ 118M AISA 10 Ajarelspol

Anjigy abenbue] usi|bu3

%E LL 65¢ %8 9L €9 SIA
€60 %/, 2T 9. %¢ €2 6T ON
anfen-d  (Lg€=N) saaurelad (g8 = N) dnoao uosiredwo)d o13S148)10BIRYD

NIH-PA Author Manuscript NIH-PA Author Manuscript

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



Page 25

Mollica et al.

"anjeA DO umousjun pey juedionied Hn

69 ‘T'9 :SI dwed u1 sJeak ueaw 1oy |D c\ommm

'S3I0N
%869 €8T SOA
B/U %cC'0€ 6. ON
q€9¢=N B/U Ainfui peay yum pereroosse ssausnoiasuod Jo sso| Auy
%0'8L €9¢ %0 0 SOA
LH000>  o0zz  pL %001 z8 oN
Ainlul pesy Auy
%C'TE S0T %0 0 SJUBAS BWINEI) GT Uey) 310N
%S'8¢ 96 %C'T T SJUBAS ewnel) GT-ZT
%6°0€ 70T %V'C 4 SJUBAS ewINes) TT-.
%¢'6 T€ %863 67 SJUBAS BWINEJ) 9-T
$1000> g5e0 T %9'9€ 0¢g SJUBA® BWINEI} O
(o1'01) €1 (e'0) T (sbuey OI) uelpaiN
SJUBAT BWINeI | JO JoquinN
%8'8¢ 16 0 0 SJUBAS 8N1I0} OT UeY) 8I0N
%0'L¢ 16 0 0 SJUBAS 8IN1I0) OT-2
%€E'CE 60T %.L'E € SJUBAS 81NLI0) 9-f
%0'TT LE %.'0¢ LT SJUBA3 84N1I0} £-T
; 100°0> %60 € %9°G/ 29 SJUBAS INHO]
(tT'9) L (0'0) 0 (ebuey OI) ueIpaN
SJUSAS 81N3I0} JO JBquINN
e/u (18'6%) ¥9 0 (aBury Q1) UeIPAN
B (@8) 9 0 2(@s) uesiy
(s1eak) dwreo uoeanpa-a1 ulawi ]
anfen-d Mwmm_wuw_nv_ Q:o;mvnwwum_w_wano onsLIsIoEIRYD

saaule1aQ [ea11]0d-X3 pue dnoao uosiredw o) assweulalA :Suuspuodsay Asning Jo sonsidsloedeyd Ainfu] pesH pue ain1io] ‘ewned ]
¢3l|qelL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



Page 26

Mollica et al.

1531 81enbsg 1y U0SIead 10y a19m sanfea-d ‘paredtpul ssajun

(uonewixoidde fewou) 18} WNS-uUBl UOXOI[IAN u%_m.NJﬁ

G00>d
.

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.



Page 27

sIsAJeue ul Juana Aunful peay se psaunod Jou sem DO 40 Bunuiey paurejdxaun
+

190N

J0JeUILIOUSP Ul PaIUN0d Jou sanfen Buissiw g-T
«

910N

(1) D07 4o Bunurey paurejdxaun ‘(T) 8191ysA J0 10 1. ‘() Butumolq ‘(z) Ainfur peay Jayl0 ‘() suoseas Jayio 10} s|je4 :7S6T 03 Jold pouad ayy Burinp sjuans QT 40 suodal a1am a1ay 910N

uone|nbuens ‘Bulumoiq ‘Ainfur Luserdiym ‘a1a1yan » E:..E_ peay Jaylo ”.m:m:& wouy
JeaN ‘Anfur peay Jay10 ‘a]d1ysA Ag 1IH :yoea T 0S|y peay JaylO ‘ysep 1surebe peay JIH :yoes T 0S| AQ Y ‘3[91U3A JO N0 [ed syoea T ospy 1B, USeIdium ajo1yan Aq iH :yoes T 0S|
90 z Burumoup JeaN 90 z uoIRIOYNS JeaN
90 z UOIRIOYNS 1B 90 r uonejnbuens JesN 60 I uonejnbuens eaN
adeoss
90 4 9191aA wiouy |[ed 90 z Buunppeayuo iy ST 5 Butumolp eaN
60 € 1UspIdJe HI0M T 14 uoisojdx3 8T 9 ysep uo pesy IH
60 I pesy uo usieag 90 z UOIEIOYNS JESN 9 A 1UBPIOOE IO 12 / peay ul 10ys
T2 4 +, 007 ‘Bunutey pautereun g9 g onbejwoy 4 9 2t +, 007 Bunures ) 7 6 peay uo uateag
4 L anbejwoy jle4 90 z #0077 ‘Bunurey paurerdxaun - -y, vT LUOSERIIBUI0IOHIES 7 12 uoseal J3u30 10} [ed
12 L LISldUm 6 € spIyBA WOy IlBd €8 82 anbiej woy 4 0T se 81o1y3A WOy |[e4
9¢ [4) uoseal 1sylo 1o} jed T 14 pesy uo usyesg 8¢l ey uoleaoyns JesN [A/A) 89 Jsudetys
4% T ysep isurebe pesy JH T¢C L uoseal 1syo 1oj |je4 99T 99 peay uo usyesg LSy ST uoisojdx3
% N % N % N % N
NA BuinesT Jany UoNEINPT-ay Ja1fe 10 JeAA JaUE NA U] uoneonp3-ay (SL6T-¥S6T) 42 Buring

Mollica et al.

(2££=N) polaad awn Aq ssaulelaq [ea111]0d-X3 asawrulaiA ay1 Jo saouaiiadx3 Aunlu] pesH
€9|qelL

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Compr Psychiatry. Author manuscript; available in PMC 2015 October 01.




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

1duasnuely Joyny vd-HIN

Mollica et al.

Table 4

Page 28

The Number and Percent of Viethamese Ex-Political Detainees Reporting Each Type of
Head Injury Across Time

Type of Head Injury

Ex-Political Detainees (N=337)

N %
Explosion 158 46.88
Beaten on head 68 20.18
Shrapnel 58 17.21
Fall for other reason 55 16.32
Suffocation 47 13.95
Fall out of vehicle 40 11.87
Fall from fatigue 36 10.68
Hit head against dashboard 19 5.64
Work accident 15 4.45
Drowning 9 2.67
Whiplash 9 2.67
Shot in head 7 2.08
Strangulation 6 1.78
Other head injury 5 1.48
Hit by vehicle 3 0.89
Hit head while trying to escape from camp 2 0.59
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Traumatic Head
Injury (THI)&

Concussion-associated THI, with 1 or more occasions during which all 3 postconcussive symptoms (loss of
consciousness, posttraumatic transient amnesia, and any neurologic deficits) occurred.

Traumatic Brain
Injury (TBI)b

TBI entails damage to the brain resulting from an external force (e.g., brain laceration, intracranial hematoma,
intracranial hypertension, hypoxia, anemia, contusion, metabolic anomalies, shearing of the fibers of nerves, and
contrecoup injuries). It is not due to a degenerative or congenital insult to the brain. It may lead to temporary or
permanent impairment of cognitive, physical, and psychosocial functions, with associated altered or reduced state of
consciousness.

Post Concussive
Syndrome (PCS)b

A syndrome that includes fatigue, sensitivity to light or sound, headache, dizziness, sleep disturbance, and
concentration problems. The symptoms of PCS overlap with some of the symptoms of PTSD.

Notes: Definitions vary from source to source.

®Definition is from Mollica RF, Lyoo IK, Chernoff MC, Bui HX, Lavelle J, Yoon SJ, et al. Brain structural abnormalities and mental

health sequelae in South Vietnamese ex-political detainees who survived traumatic head injury and torture. Arch Gen Psychiatry.

2009;66(11):1221-1232.

Definition is from Bryant R. Posttraumatic stress disorder vs. traumatic brain injury. Dialogues in Clinical Neuroscience. 2011;13(3):

251-262.
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