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Abstract
This study examined the association between the type and number of traumatic
experiences and the conditional risk for posttraumatic stress disorder (PTSD), stratified
by sex, in human immunodeficiency virus (HIV). We evaluated 465 (114 male and 350
female) HIV-positive adults attending HIV clinics in Cape Town, South Africa.
Demographic and clinical data were collected, and the participants were screened for
current PTSD and traumatic event exposure using the Mini-International
Neuropsychiatric Interview and the Life Events Checklist, respectively. The highest
attributable risk for PTSD was derived from sexual assault (17.4%) and transport
accidents (16.9%). Only sexual assault was significantly (p = 0.002) associated with
current PTSD. Although sex had no effect on the prediction of current PTSD, HIVinfected men tended to experience more lifetime traumas than HIV-infected women, with
the men having significantly higher rates of exposure than women to physical assault (p =
0.018) and assault with a weapon (p = 0.001). These data highlight the importance of
considering trauma type in contributing to the burden of PTSD in HIV-infected adults.
Estimates from the World Mental Health Survey suggest that the burden of mental
illness such as depression, posttraumatic stress disorder (PTSD), and substance abuse
may be substantial in those living with human immunodeficiency virus (HIV) and
acquired immunodeficiency syndrome (AIDS) (Demyttenaere et al., 2004). Of these,
PTSD is one of the most prevalent mental disorders, with rates ranging from 10.4% to 42%
in people living with HIV/AIDS (Kelly et al., 1998; Martinez et al., 2002; Pingo and Seedat,
2009; Radcliffe et al., 2007). In developing countries such as South Africa, both PTSD
and trauma exposure are common concomitants of HIV/AIDS (Olley et al., 2005).
PTSD may develop secondary to a diagnosis of HIV/AIDS (Olley et al., 2005, 2006) or
after other traumas in infected patients, in particular, interpersonal traumas (Mar tin and
Kagee, 2011; Olley et al., 2005, 2006; Radcliffe et al., 2007). In a study undertaken on
the prevalence of and factors associated with PTSD in patients with recently diagnosed
HIV in South Africa (Cape Town), major depression and PTSD were the most common
disorders at both baseline (35% and 15%, respectively) and follow-up (26% and 20%,
respectively; Olley et al., 2005, 2006). Female sex was significantly associated with the
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development of PTSD, with PTSD appearing secondary to both a diagnosis of
HIV/AIDS and a range of other lifetime traumas in 14.8% of patients (Olley et al., 2005).
Traumatic life events are highly prevalent in HIV-infected adults (Martinez et al.,
2002; Pingo and Seedat, 2009). For example, prevalence rates for child and adult
sexual abuse among HIV-infected individuals are in the order of 32% to 68%.
Furthermore, a significant association has been documented between the number and
severity of traumatic exposures and PTSD (Olley et al., 2005). In fact, HIV-positive
individuals exposed to multiple traumatic life events are more likely to develop PTSD
(Kimerling et al., 1999; Olley et al., 2005). However, even in those individuals exposed
to very severe traumatic events, only a small proportion develops PTSD (Voges and
Romney, 2003).
Sexual assault has been found to be the strongest predictor of PTSD (Olley et al., 2005),
whereas physical assault also carries a high conditional risk for PTSD (Kaminer et al.,
2008). Within a representative South African general population sample, violence was,
however, shown to be more likely associated with PTSD than other forms of trauma
(Kaminer et al., 2008). Besides previous traumatic events and/or inherent stressors,
being diagnosed with HIV could also potentially be a significant traumatic stressor
because many HIV-infected individuals are marginalized in some way before receipt of
the diagnosis (Safren et al., 2003). Concerns about the future and factors relating to
disease course could also bring about additional stress and trauma (Martin and Kagee,
2011).
There is currently limited data on HIV-related PTSD in the context of trauma load and
sex differences (Radcliffe et al., 2007) as well as on the risk after both assaultive and
nonassaultive traumas, particularly in a developing country setting. This study
therefore sought to examine the association between the number and type of traumatic
experiences and the conditional risk for PTSD in HIV-infected patients. The objectives
of this study were to examine a) the association between cumulative trauma and PTSD
risk in HIV-infected adults; b) the conditional risk for PTSD based on trauma type; and
c) the association of trauma type and load, by sex, with respect to PTSD. The primary
hypothesis of this study, which formed part of a larger study (Myer et al., 2008), was that
a higher trauma load and sexual assault (as compared with other nonassaultive traumas)
would show the greatest association with PTSD in HIV-infected patients and that this
association would be significantly predicted by female sex.
Methods
Setting and participants
This was a cross-sectional study undertaken between October 2004 and December 2005
at three HIV clinics in Cape Town, South Africa. All three facilities provide general HIV
care and antiretroviral treatment free of charge. Participants (N = 465) were patients
with confirmed HIV status receiving care at these centers and eligible for this study if
they tested positive for HIV according to medical records, were between the ages of 18
and 65 years, had a MiniYMental State Examination (MMSE; Sheehan et al., 1998) score
of 24 or greater, and provided written informed consent for questionnaire
administration and clinician access to medical records. Individuals were excluded from
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this study if they could not provide written informed consent, were younger than 18 years
or older than 65 years, were found to be globally cognitively impaired (as indicated by a
cutoff score of less than 24 on the MMSE), or were HIV-positive mothers in the first 6
months postnatally. The Committee for Human Research of the University of
Stellenbosch granted ethical approval for this study.
Study Procedures
Data were collected in two separate interviews carried out during routine clinic visits in
private rooms at each facility. During the first interview of approximately 30 minutes,
trained interviewers collected demographic data and screened participants for PTSD
using screening tools selected on the basis of their ease of administration and existing
evidence for cross-cultural administration. The questionnaires were translated into
Afrikaans and Xhosa for the non-English speaking participants. To prevent bias from
influencing the clinical diagnosis, researchers were blinded to all data obtained during
the preliminary interview. After completion of both interviews, the clinic staff extracted
clinical and immunological data (CD4 count, viral load, and antiretroviral treatment
status) from chart records.
To identify the number and type of events that would qualify as traumatic or life
threatening, including vicarious trauma, as defined by the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR; American
Psychiatric Association, 2000), we used the Life Events Checklist (LEC; Gray et al.,
2004). The LEC is a brief, 17-item, self-report measure designed to screen for potentially
traumatic events in an individual’s lifetime. The LEC assesses exposure to 16 events
known to potentially result in PTSD or distress and includes one item assessing any
other extraordinarily stressful event not captured in the first 16 items. For each item,
the respondent checks whether a) the events happened to them personally, b) they
witnessed the event, (c) they learned about the event, (d) they are not sure whether the
item applies to them, and (e) the item does not apply to them. The LEC has demonstrated
adequate psychometric properties as a stand-alone assessment of traumatic exposure,
particularly when evaluating consistency of events that an individual has directly
experienced. The LEC has also demonstrated convergent validity with measures assessing
varying levels of exposure to potentially traumatic events and psychopathology known to
relate to traumatic exposure (Gray et al., 2004). Traumatic events were defined as natural
disaster, fire/explosion, transport accident, serious accident at home/work/sports, physical
assault, assault with a weapon, sexual assault, other unwanted/uncomfortable sexual
experience, exposure to trauma in a war zone (soldier/civilian), captivity
(kidnapped/abducted/hostage), life-threatening illness/injury, exposure to sudden/violent
death (murder/suicide), sudden/unexpected death of someone close, and serious
injury/harm/death the participant caused to someone. A cumulative trauma score was
calculated on the basis of the number of different traumas on the LEC, with each trauma
assigned a score of 1 point.
The Mini-International Neuropsychiatric Interview (MINI) was used as the criterion
standard structured diagnostic clinical interview for the assessment of current PTSD
(Sheehan et al., 1998). The MINI has been validated against the Structured Clinical
Interview for DSM-III (American Psychiatric Association, 1980) and has been used as a
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criterion standard for diagnostic screening in HIV studies in South Africa (Myer et al., 2008;
Olley et al., 2003, 2005). For more detail on the study methods, see study by Myer et al.
(2008).
Analyses
Secondary data analysis was conducted using the Statistical Package for the Social
Sciences, version 17.0. Bivariate analyses using the chi-square test and Mann-Whitney’s
U-test were performed to examine crude (unadjusted) associations between
demographic and clinical variables and PTSD. Subsequently, multivariate logistic
regression analyses were used to determine the association between type of trauma,
cumulative trauma, and conditional risk for PTSD; trauma type and number of trauma
exposures stratified, by sex, with respect to PTSD; and c) sex differences in PTSD.
Variables (independent: demographic, sex, type of and cumulative trauma, HIV disease
status; dependent: PTSD) were entered in the multivariate model if these demonstrated
an appreciable association in the bivariate analyses and were retained if their association
with PTSD outcome persisted after univariate statistical adjustments or if their
removal altered associations involving other covariates. In the model, we adjusted for
comorbid psychiatric disorders. Model checking and diagnostics followed standard
procedures (Hosmer and Lemeshow, 1989). The conditional probability of PTSD was
estimated on the basis of those traumas that were found to be significant in the
univariate/bivariate analyses. The results of logistic regression modeling are expressed as
unadjusted odds ratios (ORs) with 95% confidence intervals for each traumatic event. All
statistical tests were two sided at > = 0.05.
Results
Data were included from a total of 465 participants. Their demographic data are listed
in Table 1. The mean (SD) age of the participants was 34 (8.00) years, with most
participants in the age category 24Y40 years. The sample was predominantly female (n =
350, 75.27%) and black (n = 332, 71.40%) most participants had completed grade 8 to
12 (n = 380, 81.72%), and approximately a third (n = 162, 34.84%) was unemployed.
The mean (SD) CD4 count was 273 (194), and 52% (n = 256) of participants were on
antiretroviral treatment. The three most common types of trauma endorsed were
sudden/unexpected death of someone close (n = 200, 43.01%), life-threatening
illness/injury (n = 184, 39.57%), and physical assault (n = 170, 36.56%). A quarter (n =
80, 17.41%) of the sample experienced sexual assault, whereas 8.60% (n = 40) were
exposed to trauma in a war zone (combat/civilian). Twenty-four participants (5%) met
the criteria for a DSM-IV-TRYdefined diagnosis of PTSD.
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Only language (p G 0.01) and marital status (p = 0.03) were significantly associated with
a diagnosis of PTSD. None of the clinical variables were significantly associated with
a diagnosis of PTSD.
With regard to trauma type, only sexual assault was significantly (p = 0.002) associated
with a diagnosis of PTSD. Being involved in a transport accident showed a trend toward
significance (p = 0.078) with PTSD (Table 2). No significant association was found
between trauma load (total number of traumas participants were exposed to) and PTSD.
Notably, the participants exposed to lifetime sexual assault had four times greater odds
(OR, 4.09) of being diagnosed with PTSD than those who were not exposed to sexual
assault (Table 2), whereas those involved in a transport accident had twice the odds (OR,
2.19) of being diagnosed with PTSD (Table 2).
Of the 24 participants who met criteria for PTSD, the majority (n = 19, 79%) was
female. Men had significantly higher rates of exposure to physical assault (n = 51,
44.74%, p = 0.018) and assault with a weapon (n = 51, 44.74%, p = 0.001) than did the
women (physical assault [n = 118, 33.71%] and assault with a weapon [n = 104,
29.71%]; Table 3). In contrast, the women (n = 68, 19.43%) were significantly (p = 0.031)
more likely to be exposed to sexual assault than were men (n = 13, 11.40%; Table 3).
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For number of lifetime traumatic exposures, the results indicated that there was a
trend toward significance (p = 0.196), with the men (mean T SD, 5.53 T 3.58) endorsing
more lifetime traumas than women (mean T SD, 4.94 T 3.21).
Discussion
The results of this study identify and highlight the significant contribution of specific
trauma types to PTSD among HIV-infected individuals, in particular, sexual assault and
transport accidents, and the sex differential with regard to traumatic event exposures.
Notably, we found no significant relationship between trauma load (characterized by the
number of different traumatic exposures) and PTSD in our HIV sample. In contrast, other
studies have found a significant association between trauma load and PTSD in HIVpositive individuals (Mar tinez et al., 2002; Olley et al., 2005).
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Nevertheless, a number of studies in general population (Breslau et al., 1999a; Frans et al.,
2005) and in HIV-infected (Adewuya et al., 2009; Leserman et al., 2005) samples have
documented that multiple episodes of trauma are a significant risk factor of PTSD.
Although our findings did not find a significant association between the number of
traumas and PTSD, other unmeasured trauma variables, such as individual trauma severity,
trauma duration, and chronicity, as well as repeated exposures to the same trauma, may
be confounding this relationship and warrant further inquiry.
Our findings also highlight the significant relationship between specific traumas and
PTSD in HIV. The three most common types of trauma endorsed in this study were
sudden/unexpected death of someone close, life-threatening illness/injury, and physical
assault. The high rates of assaultive types of events and motor vehicle accidents are also
fairly consistent with data for this province (Western Cape), which indicate that intimate
and assaultive violence are a major contributing factor to mental illness and injury in the
Western Cape compared with road traffic accidents, the second major contributing
factor (Bradshaw et al., 2004; Myers and Naledi, 2008). Sexual assault was the only
trauma significantly associated with a diagnosis of PTSD, whereas transport accidents
showed a trend toward significance. In addition, when considering all trauma exposures,
we found that sexual assault carried the highest conditional risk for PTSD, followed by
transport accidents. It is well documented that rape, sexual abuse, and other personal
traumas are associated with a higher risk for PTSD compared with serious accidents
(Breslau, 2002; Brewin et al., 2000; Hapke et al., 2006; Olley et al., 2005, 2006). Of the
interpersonal traumas, physical and sexual assault have also been found to have the
strongest association with PTSD (Acier no et al., 1997; Frans et al., 2005; Kaminer et al.,
2008; Olley et al., 2005).
Although more women met the criteria for PTSD compared with men, the sex difference
was not significant. Hapke et al. (2006), in a representative epidemiological sample,
found that sex did not independently predict PTSD, although the conditional probability
of PTSD after exposure to trauma was higher in women (11.1%) than men (2.9%). Other
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studies in HIV (Brief et al., 2004; Olley et al., 2005) and general population (Becker
man and Auerbach, 2011; Breslau et al., 1999a; Kessler et al., 1995) samples have shown
that female sex carries the highest conditional risk for PTSD, with this effect regardless
of other sociodemographic variables, such as race and ethnicity. Although few data are
available on sex differences in PTSD in HIV-infected patients, one recent study that
investigated sex difference in the manifestations of PTSD in patients attending ongoing
HIV/AIDS counseling found that women reported higher levels of emotional distress in
response to the memory of their traumatic experience compared with men (Becker man
and Auerbach, 2011). There were no other significant sex differences in PTSD
symptoms. It is plausible that although the rates of PTSD may be similar between the
sexes in this study, there may be phenotypic-level differences that were not explored in the
current study and warrant further research.
Men tended to experience more lifetime traumas than women. This has been consistently
documented in several other large studies (Breslau et al., 1999b; Hapke et al., 2006;
Kessler et al., 1995). Lifetime occurrence of other events involving assaultive violence,
accidents, and witnessing violence has been shown to be higher in men than in women,
with the converse true for rape and sexual assault other than rape (Breslau, 2002;
Kessler et al., 1995). Expectedly, women in the present study had a significantly higher
rate of exposure to sexual assault. The submissive position of women within social and
economic contexts increases their vulnerability to sexual assault (Israelski et al., 2007).
Furthermore, South African women have to cope with various social stressors and roles
and are exposed to a high burden of intimate partner violence; this places them in
subservient positions and are hence at an increased risk for sexual exploitation
(Israelski et al., 2007; Olley et al., 2003). The men, in contrast, had a significantly
higher rate of exposure to physical assault and assault with a weapon, and this is
consistent with South African epidemiological data (Kaminer et al., 2008). Overall, the
abovementioned findings support previous research and show that although men
experience more traumas, there are distinctive differences in the type of exposure
(Kaminer et al., 2008).
Limitations of this study include a) missing data and the relatively small sample of male
participants, which may have impacted on the statistical significance of the findings; b)
the lack of assessment of lifetime PTSD (because the MINI assesses for current PTSD
only); and c) the lack of inclusion of symptom severity measures for PTSD. In view of the
cross-sectional study design, inferences regarding causality cannot be drawn.
Furthermore, we counted individual traumas as single occurrences without considering
multiple exposures to the same trauma and their association with PTSD. In addition, the
analyses did not account for trauma duration, chronicity, or severity. To date, few studies
have attempted to screen or control for multiple exposures when evaluating the
psychological impact or the relative impact of individual traumatic events (Green et
al., 2000). Although these studies reflect the actual distribution of traumatic events, these
are limited in their ability to make specific links between exposure types and outcomes.
In conclusion, these data highlight the importance of considering trauma type, in
particular, nonassaultive events, in contributing to the burden of PTSD in HIV-infected
adults and suggest that, in this population, the risk for PTSD among men may be

https://repository.uwc.ac.za/

8

comparable to women. HIV/AIDS, interpersonal violence, and injuries from traffic
accidents are among the top five contributors to loss of disability-adjusted life years
among South Africans, contributed to by poverty, inequality, and alcohol as well as drug
misuse (Nor man et al., 2007; Seedat et al., 2009). Prevention of injuries and violence
therefore remains a national health priority. More fine-grained investigations of the
nature and meaning of traumatic exposures and a sex analysis of the range of PTS
phenomenology in this high-risk PTSD population are warranted.
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