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ABSTRACT

Objectives: The present study sought to assess the relationship between depressive
symptomatology and resilience among HIV-infected women and to investigate whether
trauma exposure (childhood trauma, other discrete lifetime traumatic events) or the
presence of posttraumatic stress symptomatology mediated this relationship.

Design: Cross-sectional study.

Setting: Western Cape, South Africa.

Participants: A convenience sample of 95 HIV-infected women in peri-urban communities in
the Western Cape, South Africa. All the women had exposure to moderate to severe
childhood trauma as determined by the Childhood Trauma Questionnaire.

Primary and secondary outcome measures: We examined the relationship between
depressive symptomatology and resilience and investigated whether trauma exposure or
the presence of posttraumatic stress symptomatology mediated this relationship through
the Sobel test for mediation and PLS path analysis.

Results: There was a significant negative correlation between depressive symptomatology
and resilience (p = < .01). PLS path analysis revealed a significant direct effect between
depression and resilience. On the Sobel test for mediation, distal (childhood trauma) and
proximal traumatic events did not significantly mediate this association (p = >.05). However,
posttraumatic stress symptomatology significantly mediated the relationship between
depression and resilience in trauma exposed women living with HIV.

Conclusions: In the present study, higher levels of resilience resulted in lower levels of self-
reported depression. Although causal inferences are not possible, this suggests that in this

sample, resilience may act as protective factor against the development of clinical
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depression. The results also indicate that posttraumatic stress symptoms (PTSS), which are
highly prevalent in HIV-infected and trauma exposed individuals and often comorbid with
depression, may further explain and account for this relationship. Further investigation is
required to determine if early identification and treatment of PTSS in this population may

ameliorate the onset and persistence of major depression.

ARTICLE SUMMARY

Strengths and limitations of this study

e This is the first study investigating the relationship between depressive symptomatology

and resilience in a sample of trauma exposed HIV-infected individuals and to find evidence

of a mediating effect of posttraumatic symptoms on this relationship

Potential recall bias on the retrospective rating scales may influence the findings.

e The cross-sectional study design precludes causal inferences and longitudinal assessment of

this relationship is necessary.

BACKGROUND

In South Africa, an estimated 5.63 million individuals are infected with human
immunodeficiency virus (HIV). Of these, 3.3 million are females [1]. High rates of intimate
partner violence (IPV), rape, and childhood abuse have been reported [2-4]. Studies suggest
high rates of childhood emotional (51.9%), physical (51.1%), and sexual (41.6%) abuse in
HIV-positive individuals [5]. HIV has become a manageable chronic disease with the

increased use of highly active antiretroviral therapies (HAART). However, this chronicity is
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coupled with an increase in the number of lifetime emotional and physical challenges faced
by infected individuals [6]. Common mental disorders such as depression and anxiety are
highly prevalent and comorbid with HIV/AIDS. Compared to the general population and
comparable HIV-negative individuals, evidence suggests that the prevalence of depression is
two to four fold higher in HIV-infected individuals [7-10]. Prevalence rates of depression in
HIV-positive individuals range from 5% to 20% across a majority of studies [11]. In South
African studies, high rates of depression and posttraumatic stress disorder (PTSD) have been
reported among HIV-infected individuals [12-16]. The most commonly reported psychiatric
disorders among HIV-positive individuals with a history of childhood maltreatment include
substance abuse, major depressive disorder, and posttraumatic stress disorder [17].
Research shows that childhood abuse and exposure to other traumas are among the risk
factors for the development of adult psychopathology [18-22]. However, not every
individual who experiences early life stress or other traumatic incidents will develop a
psychiatric disorder, highlighting the importance of resilience [23, 24]. Human responses to
stress and trauma differ widely. Some individuals develop psychiatric disorders, such as
PTSD and depression; others develop psychological symptoms that resolve rapidly, while
others report no symptoms in response to traumatic stress [25]. Numerous risk and
protective factors, including developmental, cognitive, psychological (e.g. personality traits,
coping style, social support) genetic, epigenetic and neurobiological (neurochemistry and
neural circuitry) mechanisms, have been shown to play a role in how individuals respond to
stress and trauma [25, 26]. Resilience is a multidimensional construct and is understood as
an individual’s ability to bounce back from hardship and trauma [25]. Resilience refers to a
person’s ability to adapt successfully to acute stress, trauma or more chronic forms of

adversity [24]. Resilience represents the personal qualities that enable one to thrive in the
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face of adversity [27]. Resilience may be viewed as a measure of stress coping ability and, as
such, could be an important target of treatment in anxiety, depression, and stress reactions
[27]. However, there is relatively little awareness about resilience and its relationship to
these disorders. In non-HIV samples, traumatic experiences such as childhood maltreatment
and adult life stress, have been reported, among depressed patients, to influence treatment
response [28, 29]. In patients with PTSD, high resilience has been associated with favourable
treatment outcomes [30]. Recent data also indicates that in depressed patients resilience
contributes to more favourable treatment outcomes with the effects of resilience even
more definitive when combined with low trait anxiety [31].

To our knowledge, there are no studies investigating the relationship between depressive
symptomatology and resilience in a sample of trauma exposed HIV-infected individuals. In
light of this, the present study sought to examine this relationship in a sample of trauma

exposed HIV-infected women.

METHODS

Participants

The study cohort consisted of 95 HIV-positive women who were enrolled in a larger
prospective cognitive and imaging study. All the women had exposure to childhood trauma
as defined on the Childhood Trauma Questionnaire (CTQ). Eligibility criteria included:
willingness and ability to provide written informed consent, ability to read and write in
either English or Afrikaans at 5th grade level, aged between 18 and 65 years, medically well
enough to undergo neuropsychological testing and MRI scanning. Exclusions included: a
current or past history of schizophrenia, bipolar disorder or other psychotic disorders,

current substance or alcohol abuse or dependence, significant previous head injury,
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demonstrated frank dementia on the International HIV Dementia Scale, current seizure
disorders of any cause, history of CNS infections of neoplasms, hepatitis B positive status,

and current use or use within the last month of any psychotropic medication.

Procedure

The study was approved by the ethics committee of Stellenbosch University, South Africa.
All participants were recruited by a researcher or with the help of doctors and adherence
counselors from community health care facilities in and around the Cape Town area. All
participants who consented were screened for eligibility and childhood trauma exposure
either in person at their clinic or telephonically. Those who met initial screening criteria
subsequently underwent behavioural, neuromedical, neurocognitive and neuroimaging
assessments at Stellenbosch University. Participants were reimbursed for their travel costs

to the University on two separate occasions.

Measures

Demographic and clinical characteristics

Age, gender, marital status, ethnicity, years of education and employment status were
captured. A comprehensive history was obtained from, and a general physical examination
conducted in, all patients. Virologic markers of disease progression (CD4 lymphocyte count

and viral loads) were obtained from blood samples.

Psychiatric morbidity

Current and lifetime psychiatric disorders were evaluated using the MINI- International

Neuropsychiatric Interview- Plus (M.I.N.l.-Plus) [32].
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Depression

Participants were assessed for depressive symptomatology using the Center for
Epidemiologic Studies Depression Scale (CES-D) [33]. The CES-D is a 20-item widely used
self-report instrument designed to measure depressive symptomatology. The scale was
specifically designed to measure depressive symptomatology in the general population,
unlike previous depression scales which have been predominantly used in clinical
populations. The CES-D emphasises the affective component of depressive symptomatology,
namely depressed mood. Each item comprises a likert scale ranging from 0 to 3. A total
score for the 20 items is obtained, with the lowest possible score being 0 and the highest

possible score being 60. Higher scores are indicative of more severe depression.

Traumatic life events

Exposure to traumatic life events were assessed for using the Life Events Checklist (LEC)
[34]. The LEC is a widely used measure of exposure to potentially traumatic events. It was
developed in order to facilitate the diagnosis of posttraumatic stress disorder (PTSD). One of
the LEC’s unique features is that it enquires about various types of exposure to each
potentially traumatic event. Therefore, the LEC elicits whether the participant experienced,
witnessed, or learned of the traumatic event, a feature that other traumatic event measures
do not possess. Participants rate their experience of each traumatic event listed on a likert
scale. A total score is derived from the sum of experiencing and/or witnessing the event.

Higher scores are indicative of the experience of more traumatic life events.

Posttraumatic stress symptomatology
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Posttraumatic stress symptomatology was assessed using the Davidson Trauma Scale (DTS)
[35]. The DTS is a widely used 17-item self-report and measures symptoms of PTSD on
frequency and severity scales. The items are categorised according to the criteria set out in
the DSM-IV: criteria B (intrusive re-experiencing) criteria C (avoidance and numbness) and
criteria D (hyperarousal). For each item, the participant rates the frequency and severity
during the previous week on 5-point (0 to 4) scales, with the lowest possible score being 0
and the highest possible score being 136. Higher scores are indicative of more PTSD

symptoms.

Childhood trauma

The Childhood Trauma Questionnaire Short Form (CTQ-SF) [36], a 28-item self-report
inventory that provides valid screening for histories of abuse and neglect was administered.
It assesses five types of maltreatment including, emotional, physical, and sexual abuse, and
emotional and physical neglect. These five subscales each consist of 5 items with scores
ranging from 5 to 25. The overall trauma score ranges from 25 to 125 with higher scores
indicating higher levels of childhood trauma (score of 25-31 = no trauma, score of 41-51 =

low to moderate, 56-68 = moderate to severe, and 73-125 = severe to extreme).

Resilience

Resilience was assessed using the Connor Davidson Resilience Scale (CD-RISC) [27, 35]. The
CD-RISC is a self-report measure of resilience consisting of 25 items. The scale rates
participants over the past month with a total score of the CD-RISC varying from 0-100. The

items are scored on a 5 point likert scale, with higher scores reflecting higher resilience.
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Data Analysis

Data were analysed using the Statistical Package for the Social Sciences (SPSS) for Windows,

version 20.0 and Statistica, version 11.0.

Basic statistical analyses were conducted, which included descriptive statistics. Spearman
correlation and multiple linear regression analyses were carried out to assess the

relationship between the variables of interest.

According to Baron and Kenny (1986), a variable functions as a mediator when it meets the
following conditions: (1) variations in the levels of the independent variable (IV) significantly
account for variations in the mediator variable (MV) [figure 1, path a], (2) variations in the
MV significantly account for variations in the dependent variable (DV) [figure 1, path b], and
(3) when paths a and b are controlled for, a previous significant relation between the IV and
DV is no longer significant, with the strongest demonstration of mediation occurring when
path c (figure 1) is zero [37]. Rather than hypothesising a direct causal relationship between
the IV and DV, a mediational model hypothesises that that IV influences the MV, which in
turn influences the DV. In order to assess for a mediation effect, several steps were taken.
Firstly, the Sobel test for mediation was conducted to assess whether childhood trauma,
traumatic life events, or posttraumatic stress symptoms mediated the relationship between
the dependent (depression) and independent variables (resilience). Secondly, to test for
mediation, one should conduct three regression equations. Separate coefficients for each
equation should be estimated and tested [37]. First, the MV should be regressed on the IV,
second, the DV should be regressed on the IV; and third, the DV should be regressed on
both the IV and the MV [37]. To establish mediation, the following conditions should be

met: First, the IV must affect the MV in the first equation; second, the IV must be shown to
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affect the DV in the second equation; and third, the MV must affect the DV in the third
equation. The effect of the IV on the DV should be less in the third equation than in the
second. If the IV has no effect when the MV is controlled, then this is indicative of perfect
mediation [37]. Lastly, a PLS path analysis was performed to confirm the results of the

aforementioned analyses.
Figure 1. Mediation model

Mediator variable (MV)

AN

Independent variable (1V) c Dependent variable (DV)

RESULTS

Demographic characteristics of the sample

Participants were predominantly black (98.9%), Xhosa (African indigenous language)
speaking (93.7%) women, with a mean age of 33.6 years (range 21-50). The mean highest
level of education was 9.98 years, ranging from 5 to 14 years. The majority were single
(73.7%), unemployed (70.5%), and reported a combined annual household income of less

than $1,000 (10 000 ZAR) per year (87.4%).

Clinical characteristics of the sample
The mean CD4 lymphocyte count was 438.40 cells/mm? (range 25-1529 cells/mm?). The
mean HIV viral load was 106,157.05 copies/ml, ranging from below the detectable limit to

3,200,000 copies/ml. The lower limit for detection was 40 copies/ml. The predominant
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HIV clade was subtype C. Forty four (46%) of the women were on antiretroviral treatment

(ARTS).

Depression, PTSD and resilience scores

The mean score on the CES-D was 17.7, with a minimum of 0 and a maximum of 60. The
mean score on the DTS was 25.5, with a minimum of 0 and a maximum of 116. A total of 7
women (6.5%) met criteria for current MDD and 9 (8.4%) for recurrent MDD on the MINI-
Plus. Two women (1.9%) met criteria for PTSD on the MINI-Plus. The mean score on the CD-

RISC was 81.7 with a minimum of 24 and a maximum of 100, respectively.

Trauma exposure

All women reported experiencing childhood trauma. The mean score on the CTQ was in the
moderate to severe range (65.5), with a minimum of 41 and a maximum of 114. However,
these women were also exposed to other discrete traumas regarded as index events for the
development of PTSD. The commonest traumatic life events reported included: physical
assault, transport accident, fire/explosion, life-threatening illness or injury and the sudden
unexpected death of a loved one. Table 1 lists all the index traumas reported in this cohort
of women.

Table 1. List of traumatic life events experienced (n = 95).

Index trauma (experienced or witnessed) Sum (n) Percentage (%)
Natural disaster 15 15.8
Fire/explosion 50 52.7
Transport accident 59 62.1
Serious accident at work, home or while doing sports 23 24.2
Physical assault 69 72.6
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Assaulted with a weapon 52 54.7
Sexual assault 35 36.8
Other unwanted/uncomfortable sexual experience 17 17.9
Exposure in a war zone 8 8.5

Captivity (kidnapped, abducted, held hostage) 9 9.5

A life-threatening illness or injury 47 49,5
Exposure to sudden/violent death (murder, suicide) 24 25.3
Sudden or unexpected death of someone close 43 45.2
Serious injury, harm or death you caused to someone else 12 12.7
Badly beaten by parents or guardian as a child 23 24.2
Badly beaten by a spouse or partner 34 35.8
Other life-threatening experience not listed 8 8.5

Reliability analysis
Cronbach alpha coefficients for all measures ranged from good to excellent: CTQ (a =.73),

LEC (a = .78), DTS (o = .89), CD-RISC (a = .94), CES-D (a = .96).

Correlation between variable of interest

Pearson’s correlation coefficients were calculated to assess the relationship between all the
variables of interest. There was a significant negative correlation between depression (CES-
D) and resilience (CD-RISC) scores, r =-0.28, p = < 0.01. In addition, there was a significant
negative correlation between posttraumatic stress symptoms (DTS) and resilience (CD-RISC),
r =-0.23, p =< 0.05. These correlations suggest that higher levels of resilience resulted in
lower levels of self-reported depression and posttraumatic stress symptoms. Moreover,
Pearson’s correlation coefficients were calculated to assess the relationship between the IV
and MV, and the MV and DV. The IV and DV were significantly correlated with two of the

presumed MVs, namely childhood trauma (CTQ) and posttraumatic stress symptoms (DTS).
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However, traumatic life events (LEC) were not significantly correlated with either the IV or
DV, suggesting that this variable is not a mediator (Table 2).

Table 2. Pearson’s correlation coefficients for all variables of interest (n = 95).

Variable 1 Variable2 Pearsonr pvalue

cTQ CESD 0.23 0.02
cTQ LEC 0.12 0.27
cTQ DTS -0.01 0.94
cTQ CDRS 0.22 0.04
CESD LEC 0.15 0.15
CESD DTS 0.48 <0.01
CESD CDRS -0.28 <0.01
LEC DTS 0.18 0.08
LEC CDRS -0.02 0.84
DTS CDRS -0.23 0.03

CDRS = Connor Davidson Resilience Scale; CES-D = Center for Epidemiologic Studies Depression Scale; DTS = Davidson Trauma Scale; CTQ =

Childhood Trauma Scale; LE = Life Events Checklist.

Multiple linear regression

Multiple linear regression with depression (CES-D score) as the outcome variable revealed a
significant model of 4 factors: childhood trauma (B =.330, p = .002), other trauma exposure
(B =.181, p=.718), posttraumatic stress symptomatology (B =.216, p = .000), and resilience
(B =-.236, p =.007), of which 3 of the 4 variables were significantly associated with
depression (Table 3). This model explains 35% of the variance of depressive
symptomatology (R’= 0.35). As expected, childhood trauma and posttraumatic stress
symptoms contributed to depression severity while resilience appeared to reduce it.

Table 3. Regression model for depressive symptomatology (CES-D score) (n = 95).
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Model 4 - - .000 .347 .318
Childhood trauma (CTQ) 1 .330 .101 .002

Other trauma (LEC) 1 181 .499 .718

Trauma symptoms (DTS) 1 .216 .045 .000

Resilience (CD-RISC) 1 -.236 .085 .007

Sobel test for mediation

To assess for mediation, the Sobel test for mediation was performed. The results showed
that neither childhood trauma (CTQ) nor stressful life events (LEC) significantly mediated the
relationship between depression and resilience in this sample (p > 0.05). However, the
results demonstrated that posttraumatic stress symptomatology (DTS) was a significant

mediator (p <0.05).

Regression analysis

To confirm whether posttraumatic stress symptomatology (MV) in fact mediated the
relationship between depression (DV) and resilience (1V), three separate regression
equations were conducted following the guidelines described in the data analysis section.
The first regression equation showed that the IV significantly influenced the MV, p = .027.
The second regression equation showed that the IV significantly influenced the DV, p = .005.
The third regression equation showed that the MV significantly influenced the DV, p = .000.
The effect of the IV on the DV was less in the third equation than in the second equation, p =

.005 vs. p =.049. This is indicative of partial mediation. Posttraumatic stress symptoms
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accounts for some, but not all, of the relationship between depression and resilience. Partial
mediation implies that there is not only a significant relationship between the mediator and
the dependent variable, but also some direct relationship between the independent and

dependent variable.

PLS path analysis

The PLS path analysis revealed a significant direct effect between depression and resilience
(p < .05). The PLS path analysis also revealed that the effects via DTS (posttraumatic stress
symptoms) were also significant (p < .05). This implies that although there is a mediating
effect, there is also evidence of a direct effect. The other presumed mediators (CTQ and

LEC) were not significant (p > .05). See figure 2.

Figure 2. PLS path analysis for all variables of interest.

CDRS CESD

CDRS = Connor Davidson Resilience Scale; CES-D = Center for Epidemiologic Studies Depression Scale; DTS = Davidson Trauma Scale; CTQ =

Childhood Trauma Scale; LE = Life Events Checklist.
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DISCUSSION

In this cross-sectional study of 95 HIV-infected women, we found that childhood trauma,
posttraumatic stress symptoms and resilience independently predicted depressive
symptoms. Childhood trauma and posttraumatic stress symptomatology contributed to
depression, while resilience appeared to mitigate it. The results demonstrated a significant
association between depression and resilience in this cohort, with resilience acting as a
protective buffer. Posttraumatic stress symptoms were found to mediate this relationship

and accounted for some, but not all, of the relationship between depression and resilience.

A cut-off score of 16 or greater on the CES-D has been used to identify individuals at risk for
clinical depression. Although, the mean score on the CES-D for this cohort was 17.7, this
score is still relatively low. Results revealed a significant negative association between
depression and resilience in this cohort of women, suggesting that resilience may be acting
as a protective buffer against the development of clinically significant depression. The mean

score on the CD-RISC was 81.7, suggesting high levels of resilience.

Childhood trauma and posttraumatic stress symptoms independently predicted depressive
symptoms but other traumatic life events did not. Mediation analyses demonstrated that
childhood trauma did not mediate the relationship between depression and resilience but
posttraumatic stress symptoms did. This suggests that it is not the experience of trauma
itself that contributes to depression per se, but the psychological manifestation thereof, in
this case posttraumatic stress symptoms. A score of 40 and greater has been used to
identify individuals with clinically significant PTSD. The mean score on the DTS in this cohort
was substantially lower (25.5), once again highlighting the possible role of resilience in this

cohort of women. This mediational model suggests that in this cohort, resilience influences
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(reduces) posttraumatic stress symptoms, which in turn influences (reduces) depressive
symptoms. However, this is a partial mediation, suggesting that there is also evidence of a
direct link between depression and resilience. Resilience appears to act as a protective
buffer against depression, irrespective of the mediating role of posttraumatic stress

symptoms.

The finding that childhood trauma and posttraumatic stress symptoms were each associated
with depression is in keeping with other studies. Given that these women all reported early
life stress and a number of other traumatic life events, this finding was expected. HIV-
infected individuals are at risk for psychiatric disorders such as depression and PTSD [12-
16]. In the South African context, PTSD is not an uncommon disorder in individuals with
HIV/AIDS. In some cases, PTSD is secondary to the diagnosis of HIV/AIDS but in most cases it
is seen after other traumas [15]. In addition, evidence suggests that major depressive
disorder is more likely to be associated with PTSD in HIV infected individuals [15].

Prior studies have examined effects of resilience on adult psychopathology [20, 23] and
depressive symptom severity [38] in individuals with childhood abuse and/or other trauma
exposure. However, this is the first study, to our knowledge, to explore the relationship
between resilience and depression in a cohort of HIV-infected women with childhood
trauma and to find evidence of a mediating effect of posttraumatic symptoms on this
relationship. In light of the study findings, it is important to screen not only for depression
but also for comorbid posttraumatic stress symptoms in HIV-infected individuals and to
develop interventions that enhance resilience among these individuals.

The results of the present study should be interpreted in light of the study limitations,

including potential recall bias on the retrospective rating scales, the cross-sectional study

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open Page 18 of 23

design and the potential confounding effect of comorbid psychiatric disorders. Future
studies with longitudinal assessment of this hypothesis are needed. Understanding how
resilience can be enhanced is of great importance to not only promoting coping mechanisms
but also alleviating maladaptive coping and stress responses in common mental illnesses

such as depression and PTSD [26].
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ABSTRACT

Objectives: The present study sought to assess the relationship between depressive
symptomatology and resilience among HIV-infected women and to investigate whether
trauma exposure (childhood trauma, other discrete lifetime traumatic events) or the
presence of posttraumatic stress symptomatology mediated this relationship.

Design: Cross-sectional study.

Setting: Western Cape, South Africa.

Participants: A convenience sample of 95 HIV-infected women in peri-urban communities in
the Western Cape, South Africa. All the women had exposure to moderate to severe
childhood trauma as determined by the Childhood Trauma Questionnaire.

Primary and secondary outcome measures: We examined the relationship between
depressive symptomatology and resilience (the Connor-Davidson Resilience Scale) and
investigated whether trauma exposure or the presence of posttraumatic stress
symptomatology mediated this relationship through the Sobel test for mediation and PLS
path analysis.

Results: There was a significant negative correlation between depressive symptomatology
and resilience (p = < .01). PLS path analysis revealed a significant direct effect between
depression and resilience. On the Sobel test for mediation, distal (childhood trauma) and
proximal traumatic events did not significantly mediate this association (p = >.05). However,
posttraumatic stress symptomatology significantly mediated the relationship between
depression and resilience in trauma exposed women living with HIV.

Conclusions: In the present study, higher levels of resilience were associated with lower

levels of self-reported depression. Although causal inferences are not possible, this suggests
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that in this sample, resilience may act as protective factor against the development of
clinical depression. The results also indicate that posttraumatic stress symptoms (PTSS),
which are highly prevalent in HIV-infected and trauma exposed individuals and often
comorbid with depression, may further explain and account for this relationship. Further
investigation is required to determine if early identification and treatment of PTSS in this

population may ameliorate the onset and persistence of major depression.

ARTICLE SUMMARY

Strengths and limitations of this study

e This is the first study investigating the relationship between depressive symptomatology
and resilience in a sample of trauma exposed HIV-infected individuals and to find evidence

of a mediating effect of posttraumatic symptoms on this relationship

e Potential recall bias on the retrospective rating scales may influence the findings.

e The cross-sectional study design precludes causal inferences and longitudinal assessment of

this relationship is necessary.
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BACKGROUND

In South Africa, an estimated 5.63 million individuals are infected with human
immunodeficiency virus (HIV). Of these, 3.3 million are females [1]. High rates of intimate
partner violence (IPV), rape, and childhood abuse have been reported [2-4]. Studies suggest
high rates of childhood emotional (51.9%), physical (51.1%), and sexual (41.6%) abuse in
HIV-positive individuals [5]. HIV has become a manageable chronic disease with the
increased use of highly active antiretroviral therapies (HAART). However, this chronicity is
coupled with an increase in the number of lifetime emotional and physical challenges faced
by infected individuals [6]. Common mental disorders such as depression and anxiety are
highly prevalent and comorbid with HIV/AIDS. Compared to the general population and
comparable HIV-negative individuals, evidence suggests that the prevalence of depression is
two to four fold higher in HIV-infected individuals [7-10]. Prevalence rates of depression in
HIV-positive individuals range from 5% to 20% across a majority of studies [11]. In South
African studies, high rates of depression and posttraumatic stress disorder (PTSD) have been
reported among HIV-infected individuals [12-16]. The most commonly reported psychiatric
disorders among HIV-positive individuals with a history of childhood maltreatment include
substance abuse, major depressive disorder, and posttraumatic stress disorder [17].
Research shows that childhood abuse and exposure to other traumas are among the risk
factors for the development of adult psychopathology [18-22]. However, not every
individual who experiences early life stress or other traumatic incidents will develop a
psychiatric disorder, highlighting the importance of resilience [23, 24]. Human responses to
stress and trauma differ widely. Some individuals develop psychiatric disorders, such as
PTSD and depression; others develop psychological symptoms that resolve rapidly, while

others report no symptoms in response to traumatic stress [25]. Numerous risk and
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protective factors, including developmental, cognitive, psychological (e.g. personality traits,
coping style, social support) genetic, epigenetic and neurobiological (neurochemistry and
neural circuitry) mechanisms, have been shown to play a role in how individuals respond to
stress and trauma [25, 26]. Resilience is a multidimensional construct and is understood as
an individual’s ability to bounce back from hardship and trauma [25]. Resilience refers to a
person’s ability to adapt successfully to acute stress, trauma or more chronic forms of
adversity [24]. Resilience represents the personal qualities that enable one to thrive in the
face of adversity [27]. Resilience may be viewed as a measure of stress coping ability and, as
such, could be an important target of treatment in anxiety, depression, and stress reactions
[27]. However, there is relatively little awareness about resilience and its relationship to
these disorders. In non-HIV samples, traumatic experiences such as childhood maltreatment
and adult life stress, have been reported, among depressed patients, to influence treatment
response [28, 29]. In patients with PTSD, high resilience has been associated with favourable
treatment outcomes [30]. Recent data also indicates that in depressed patients resilience
contributes to more favourable treatment outcomes with the effects of resilience even
more definitive when combined with low trait anxiety [31].

To our knowledge, there are no studies investigating the relationship between depressive
symptomatology and resilience in a sample of trauma exposed HIV-infected individuals. In
light of this, the present study sought to examine this relationship in a sample of trauma

exposed HIV-infected women.

METHODS

Participants
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A total of 230 HIV-infected and uninfected women, with and without trauma exposure
consented to participate and were enrolled into a larger prospective cognitive and imaging
study. Of these, 95 HIV-positive women had exposure to childhood trauma as defined on
the Childhood Trauma Questionnaire (CTQ) and were included in the present study. A score
of 41 and higher on the CTQ was used as the cut-off for exposure to childhood trauma.
Eligibility criteria included: willingness and ability to provide written informed consent,
ability to read and write in either English or Afrikaans at 5th grade level, aged between 18
and 65 years, medically well enough to undergo neuropsychological testing and MRI
scanning. Exclusions included: a current or past history of schizophrenia, bipolar disorder or
other psychotic disorders, current substance or alcohol abuse or dependence, significant
previous head injury, demonstrated frank dementia on the International HIV Dementia
Scale, current seizure disorders of any cause, history of CNS infections of neoplasms,
hepatitis B positive status, and current use or use within the last month of any psychotropic

medication.

Procedure

The study was approved by the ethics committee of Stellenbosch University, South Africa.
All participants were recruited by a researcher or with the help of doctors and adherence
counselors from community health care facilities in and around the Cape Town area. All
participants who consented were screened for eligibility and childhood trauma exposure
either in person at their clinic or telephonically. Those who met initial screening criteria
subsequently underwent behavioural, neuromedical, neurocognitive and neuroimaging
assessments at Stellenbosch University. Participants were reimbursed for their travel costs

to the University on two separate occasions.
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Measures

Demographic and clinical characteristics

Age, gender, marital status, ethnicity, years of education and employment status were
captured. A comprehensive history was obtained from, and a general physical examination
conducted in, all patients. Virologic markers of disease progression (CD4 lymphocyte count

and viral loads) were obtained from blood samples.

Psychiatric morbidity

Current and lifetime psychiatric disorders were evaluated using the MINI- International

Neuropsychiatric Interview- Plus (M.1.N.l.-Plus) [32].

Depression

Participants were assessed for depressive symptomatology using the Center for
Epidemiologic Studies Depression Scale (CES-D) [33]. The CES-D is a 20-item widely used
self-report instrument designed to measure depressive symptomatology. The scale was
specifically designed to measure depressive symptomatology in the general population,
unlike previous depression scales which have been predominantly used in clinical
populations. The CES-D emphasises the affective component of depressive symptomatology,
namely depressed mood. Each item comprises a likert scale ranging from 0 to 3. A total
score for the 20 items is obtained, with the lowest possible score being 0 and the highest

possible score being 60. Higher scores are indicative of more severe depression.

Traumatic life events
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Exposure to traumatic life events were assessed for using the Life Events Checklist (LEC)
[34]. The LEC is a widely used measure of exposure to potentially traumatic events. It was
developed in order to facilitate the diagnosis of posttraumatic stress disorder (PTSD). One of
the LEC’s unique features is that it enquires about various types of exposure to each
potentially traumatic event. Therefore, the LEC elicits whether the participant experienced,
witnessed, or learned of the traumatic event, a feature that other traumatic event measures
do not possess. Participants rate their experience of each traumatic event listed on a likert
scale. A total score is derived from the sum of experiencing and/or witnessing the event.

Higher scores are indicative of the experience of more traumatic life events.

Posttraumatic stress symptomatology

Posttraumatic stress symptomatology was assessed using the Davidson Trauma Scale (DTS)
[35]. The DTS is a widely used 17-item self-report and measures symptoms of PTSD on
frequency and severity scales. The items are categorised according to the criteria set out in
the DSM-IV: criteria B (intrusive re-experiencing) criteria C (avoidance and numbness) and
criteria D (hyperarousal). For each item, the participant rates the frequency and severity
during the previous week on 5-point (0 to 4) scales, with the lowest possible score being 0
and the highest possible score being 136. Higher scores are indicative of more PTSD

symptoms.

Childhood trauma

The Childhood Trauma Questionnaire Short Form (CTQ-SF) [36], a 28-item self-report
inventory that provides valid screening for histories of abuse and neglect was administered.

It assesses five types of maltreatment including, emotional, physical, and sexual abuse, and
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emotional and physical neglect. These five subscales each consist of 5 items with scores
ranging from 5 to 25. The overall trauma score ranges from 25 to 125 with higher scores
indicating higher levels of childhood trauma (score of 25-31 = no trauma, score of 41-51 =

low to moderate, 56-68 = moderate to severe, and 73-125 = severe to extreme).

Resilience

Resilience was assessed using the Connor Davidson Resilience Scale (CD-RISC) [27, 35]. The
CD-RISC is a self-report measure of resilience consisting of 25 items. The content of the scale
reflects hardiness, control, commitment, personal or collective goals, change or stress
viewed as a challenge/opportunity, strengthening effect of stress, past successes,
recognition of limits to control, engaging the support of others, self-efficacy, optimism,
action orientation, self-esteem/confidence, adaptability, tolerance of negative affect,
problem solving skills, humour in the face of stress, patience, faith and secure bonds to
others. Examples of items include: “l am able to adapt when changes occur”, “I have at least
one close and secure relationship which helps me when | am stressed”, “when there are no

”n u

clear solutions to my problems, sometimes fate or God can help”, “under pressure | stay
focused and think clearly”, “I try to see the humorous side of things when | am faced with
problems.” The scale rates participants over the past month with a total score of the CD-

RISC varying from 0-100. The items are scored on a 5 point likert scale, with higher scores

reflecting higher resilience.

Data Analysis

Data were analysed using the Statistical Package for the Social Sciences (SPSS) for Windows,

version 20.0 and Statistica, version 11.0.
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Basic statistical analyses were conducted, which included descriptive statistics. Spearman
correlation and multiple linear regression analyses were carried out to assess the

relationship between the variables of interest.

According to Baron and Kenny (1986), a variable functions as a mediator when it meets the
following conditions: (1) variations in the levels of the independent variable (IV) significantly
account for variations in the mediator variable (MV) [figure 1, path a], (2) variations in the
MV significantly account for variations in the dependent variable (DV) [figure 1, path b], and
(3) when paths a and b are controlled for, a previous significant relation between the IV and
DV is no longer significant, with the strongest demonstration of mediation occurring when
path c (figure 1) is zero [37]. Rather than hypothesising a direct causal relationship between
the IV and DV, a mediational model hypothesises that that IV influences the MV, which in
turn influences the DV. In order to assess for a mediation effect, several steps were taken.
Firstly, the Sobel test for mediation was conducted to assess whether childhood trauma,
traumatic life events, or posttraumatic stress symptoms mediated the relationship between
the dependent (depression) and independent variables (resilience). Secondly, to test for
mediation, one should conduct three regression equations. Separate coefficients for each
equation should be estimated and tested [37]. First, the MV should be regressed on the 1V;
second, the DV should be regressed on the 1V; and third, the DV should be regressed on
both the IV and the MV [37]. To establish mediation, the following conditions should be
met: First, the IV must affect the MV in the first equation; second, the IV must be shown to
affect the DV in the second equation; and third, the MV must affect the DV in the third
equation. The effect of the IV on the DV should be less in the third equation than in the

second. If the IV has no effect when the MV is controlled, then this is indicative of perfect
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mediation [37]. Lastly, a PLS path analysis was performed to confirm the results of the

aforementioned analyses.

RESULTS

Demographic characteristics of the sample

Participants were predominantly black (98.9%), Xhosa (African indigenous language)
speaking (93.7%) women, with a mean age of 33.6 years (range 21-50). The mean highest
level of education was 9.98 years, ranging from 5 to 14 years. The majority were single
(73.7%), unemployed (70.5%), and reported a combined annual household income of less

than $1,000 (10 000 ZAR) per year (87.4%).

Clinical characteristics of the sample

The mean CD4 lymphocyte count was 438.40 cells/mm? (range 25-1529 cells/mm?3). The
mean HIV viral load was 106,157.05 copies/ml, ranging from below the detectable limit to
3,200,000 copies/ml. The lower limit for detection was 40 copies/ml. The predominant
HIV clade was subtype C. Forty four (46%) of the women were on antiretroviral treatment

(ARTs).

Depression, PTSD and resilience scores

The mean score on the CES-D was 17.7, with a minimum of 0 and a maximum of 60. The
mean score on the DTS was 25.5, with a minimum of 0 and a maximum of 116. A total of 7
women (6.5%) met criteria for current MDD and 9 (8.4%) for recurrent MDD on the MINI-
Plus. Two women (1.9%) met criteria for PTSD on the MINI-Plus. The mean score on the CD-

RISC was 81.7 with a minimum of 24 and a maximum of 100, respectively.
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Trauma exposure

All women reported experiencing childhood trauma. The mean score on the CTQ was in the
moderate to severe range (65.5), with a minimum of 41 and a maximum of 114. However,
these women were also exposed to other discrete traumas regarded as index events for the
development of PTSD. The commonest traumatic life events reported included: physical
assault, transport accident, fire/explosion, life-threatening illness or injury and the sudden

unexpected death of a loved one. Table 1 lists all the index traumas reported in this cohort

of women.

Table 1. List of traumatic life events experienced (n = 95).

Index trauma (experienced or witnessed)

Sum (n) Percentage (%)

Natural disaster

Fire/explosion

Transport accident

Serious accident at work, home or while doing sports
Physical assault

Assaulted with a weapon

Sexual assault

Other unwanted/uncomfortable sexual experience
Exposure in a war zone

Captivity (kidnapped, abducted, held hostage)

A life-threatening illness or injury

Exposure to sudden/violent death (murder, suicide)

Sudden or unexpected death of someone close

Serious injury, harm or death you caused to someone else

Badly beaten by parents or guardian as a child

Badly beaten by a spouse or partner
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Other life-threatening experience not listed 8 8.5

Internal consistency
Cronbach alpha coefficients for all measures ranged from good to excellent: CTQ (a = .73),

LEC (a=.78), DTS (a = .89), CD-RISC (a = .94), CES-D (o = .96).

Correlation between variable of interest

Pearson’s correlation coefficients were calculated to assess the relationship between all the
variables of interest. There was a significant negative correlation between depression (CES-
D) and resilience (CD-RISC) scores, r =-0.28, p = < 0.01. In addition, there was a significant
negative correlation between posttraumatic stress symptoms (DTS) and resilience (CD-RISC),
r=-0.23, p = < 0.05. These correlations suggest that higher levels of resilience resulted in
lower levels of self-reported depression and posttraumatic stress symptoms. Moreover,
Pearson’s correlation coefficients were calculated to assess the relationship between the IV
and MV, and the MV and DV. The IV and DV were significantly correlated with two of the
presumed MVs, namely childhood trauma (CTQ) and posttraumatic stress symptoms (DTS).
However, traumatic life events (LEC) were not significantly correlated with either the IV or

DV, suggesting that this variable is not a mediator (Table 2).

Table 2. Pearson’s correlation coefficients for all variables of interest (n = 95).

Variable 1 Variable2 Pearsonr pvalue

cTQ CESD 0.23 0.02
cTQ LEC 0.12 0.27
cTQ DTS -0.01 0.94
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cTQ CDRS 0.22 0.04

CESD LEC 0.15 0.15

CESD DTS 0.48 <0.01

CESD CDRS -0.28 <0.01

LEC DTS 0.18 0.08

LEC CDRS -0.02 0.84

CDRS = Connor Davidson Resilience Scale; CES-D = Center for

DTS CDRS -0.23 0.03 Epidemiologic Studies Depression Scale; DTS = Davidson

Trauma Scale; CTQ = Childhood Trauma Scale; LE = Life Events
Checklist.

Multiple linear regression

Multiple linear regression with depression (CES-D score) as the outcome variable revealed a
significant model of 4 factors: childhood trauma (B =.330, p = .002), other trauma exposure
(B =.181, p =.718), posttraumatic stress symptomatology (B =.216, p = .000), and resilience
(B =-.236, p =.007), of which 3 of the 4 variables were significantly associated with
depression (Table 3). This model explains 35% of the variance of depressive
symptomatology (R’= 0.35). As expected, childhood trauma and posttraumatic stress
symptoms contributed to depression severity while resilience appeared to reduce it.

Table 3. Regression model for depressive symptomatology (CES-D score) (n = 95).

Variable df B SEof p R? Adjusted R’
§

Model 4 - - .000 .347 .318

Childhood trauma (CTQ) 1 .330 .101 .002

Other trauma (LEC) 1 181 .499 .718

Trauma symptoms (DTS) 1 .216 .045 .000

Resilience (CD-RISC) 1 -.236 .085 .007

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 15 of 50

©CoO~NOUTA,WNPE

BMJ Open

Sobel test for mediation

To assess for mediation, the Sobel test for mediation was performed. The results showed
that neither childhood trauma [CTQ] (z = 1.77, p = 0.08) nor stressful life events [LEC] (z = -
0.19, p = 0.84) significantly mediated the relationship between depression and resilience in
this sample. However, the results demonstrated that posttraumatic stress symptomatology

(DTS) was a significant mediator (z =-2.03, p = 0.04).

Regression analysis

To confirm whether posttraumatic stress symptomatology (MV) in fact mediated the
relationship between depression (DV) and resilience (1V), three separate regression
equations were conducted following the guidelines described in the data analysis section.
The first regression equation showed that the IV significantly influenced the MV, (B =-.226,
p =.027). The second regression equation showed that the IV significantly influenced the
DV, (B =-.283, p =.005). The third regression equation showed that the MV significantly
influenced the DV, (B = .442, p = .000). The effect of the IV on the DV was less in the third
equation than in the second equation, p =-.183 (p = .049) vs. B =-.283 (p = .005). This is
indicative of partial mediation. Posttraumatic stress symptoms accounts for some, but not
all, of the relationship between depression and resilience. Partial mediation implies that
there is not only a significant relationship between the mediator and the dependent
variable, but also some direct relationship between the independent and dependent

variable.

PLS path analysis
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The PLS path analysis revealed a significant direct effect between depression and resilience
(p < .05). The PLS path analysis also revealed that the effects via DTS (posttraumatic stress
symptoms) were also significant (p < .05). This implies that although there is a mediating
effect, there is also evidence of a direct effect. The other presumed mediators (CTQ and

LEC) were not significant (p > .05). See figure 2.

DISCUSSION

In this cross-sectional study of 95 HIV-infected women, we found that childhood trauma,
posttraumatic stress symptoms and resilience independently predicted depressive
symptoms. Childhood trauma and posttraumatic stress symptomatology contributed to
depression, while resilience appeared to mitigate it. The results demonstrated a significant
association between depression and resilience in this cohort, with resilience acting as a
protective buffer. Posttraumatic stress symptoms were found to mediate this relationship

and accounted for some, but not all, of the relationship between depression and resilience.

A cut-off score of 16 or greater on the CES-D has been used to identify individuals at risk for
clinical depression. Although, the mean score on the CES-D for this cohort was 17.7, this
score is still relatively low. Results revealed a significant negative association between
depression and resilience in this cohort of women, suggesting that resilience may be acting
as a protective buffer against the development of clinically significant depression. The mean

score on the CD-RISC was 81.7, suggesting high levels of resilience.

Childhood trauma and posttraumatic stress symptoms independently predicted depressive
symptoms but other traumatic life events did not. Mediation analyses demonstrated that
childhood trauma did not mediate the relationship between depression and resilience but

posttraumatic stress symptoms did. This suggests that it is not the experience of trauma
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itself that contributes to depression per se, but the psychological manifestation thereof, in
this case posttraumatic stress symptoms. A score of 40 and greater has been used to
identify individuals with clinically significant PTSD. The mean score on the DTS in this cohort
was substantially lower (25.5), once again highlighting the possible role of resilience in this
cohort of women. This mediational model suggests that in this cohort, resilience influences
(reduces) posttraumatic stress symptoms, which in turn influences (reduces) depressive
symptoms. However, this is a partial mediation, suggesting that there is also evidence of a
direct link between depression and resilience. Resilience appears to act as a protective
buffer against depression, irrespective of the mediating role of posttraumatic stress

symptoms.

The finding that childhood trauma and posttraumatic stress symptoms were each associated
with depression is in keeping with other studies. Given that these women all reported early
life stress and a number of other traumatic life events, this finding was expected. HIV-
infected individuals are at risk for psychiatric disorders such as depression and PTSD [12-16].
In the South African context, PTSD is not an uncommon disorder in individuals with
HIV/AIDS. In some cases, PTSD is secondary to the diagnosis of HIV/AIDS but in most cases it
is seen after other traumas [15]. In addition, evidence suggests that major depressive
disorder is more likely to be associated with PTSD in HIV infected individuals [15].

Prior studies have examined effects of resilience on adult psychopathology [20, 23] and
depressive symptom severity [38] in individuals with childhood abuse and/or other trauma
exposure. However, this is the first study, to our knowledge, to explore the relationship
between resilience and depression in a cohort of HIV-infected women with childhood

trauma and to find evidence of a mediating effect of posttraumatic symptoms on this
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relationship. In light of the study findings, it is important to screen not only for depression
but also for comorbid posttraumatic stress symptoms in HIV-infected individuals and to
develop interventions that enhance resilience among these individuals.

The results of the present study should be interpreted in light of the study limitations,
including potential recall bias on the retrospective rating scales, the cross-sectional study
design and the potential confounding effect of comorbid psychiatric disorders. In addition,

no data on non-traumatic everyday stressful life events were captured.

Future studies with longitudinal assessment of this hypothesis are needed. Understanding
how resilience can be enhanced is of great importance to not only promoting coping
mechanisms but also alleviating maladaptive coping and stress responses in common

mental illnesses such as depression and PTSD [26].
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Figure 1. Mediation model

Figure 2. PLS path analysis for all variables of interest.
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ABSTRACT

Objectives: The present study sought to assess the relationship between depressive
symptomatology and resilience among HIV-infected women and to investigate whether
trauma exposure (childhood trauma, other discrete lifetime traumatic events) or the
presence of posttraumatic stress symptomatology mediated this relationship.

Design: Cross-sectional study.

Setting: Western Cape, South Africa.

Participants: A convenience sample of 95 HIV-infected women in peri-urban communities in
the Western Cape, South Africa. All the women had exposure to moderate to severe
childhood trauma as determined by the Childhood Trauma Questionnaire.

Primary and secondary outcome measures: We examined the relationship between

depressive symptomatology and resilience (the Connor-Davidson Resilience Scale) and

investigated whether trauma exposure or the presence of posttraumatic stress
symptomatology mediated this relationship through the Sobel test for mediation and PLS
path analysis.

Results: There was a significant negative correlation between depressive symptomatology
and resilience (p = < .01). PLS path analysis revealed a significant direct effect between
depression and resilience. On the Sobel test for mediation, distal (childhood trauma) and
proximal traumatic events did not significantly mediate this association (p = >.05). However,
posttraumatic stress symptomatology significantly mediated the relationship between
depression and resilience in trauma exposed women living with HIV.

Conclusions: In the present study, higher levels of resilience resulted-irwere associated with

lower levels of self-reported depression. Although causal inferences are not possible, this
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suggests that in this sample, resilience may act as protective factor against the development
of clinical depression. The results also indicate that posttraumatic stress symptoms (PTSS),
which are highly prevalent in HIV-infected and trauma exposed individuals and often
comorbid with depression, may further explain and account for this relationship. Further
investigation is required to determine if early identification and treatment of PTSS in this

population may ameliorate the onset and persistence of major depression.

ARTICLE SUMMARY

Strengths and limitations of this study

e This is the first study investigating the relationship between depressive symptomatology

and resilience in a sample of trauma exposed HIV-infected individuals and to find evidence

of a mediating effect of posttraumatic symptoms on this relationship

Potential recall bias on the retrospective rating scales may influence the findings.

e The cross-sectional study design precludes causal inferences and longitudinal assessment of

this relationship is necessary.

BACKGROUND

In South Africa, an estimated 5.63 million individuals are infected with human
immunodeficiency virus (HIV). Of these, 3.3 million are females [1]. High rates of intimate
partner violence (IPV), rape, and childhood abuse have been reported [2-4]. Studies suggest
high rates of childhood emotional (51.9%), physical (51.1%), and sexual (41.6%) abuse in

HIV-positive individuals [5]. HIV has become a manageable chronic disease with the
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increased use of highly active antiretroviral therapies (HAART). However, this chronicity is
coupled with an increase in the number of lifetime emotional and physical challenges faced
by infected individuals [6]. Common mental disorders such as depression and anxiety are
highly prevalent and comorbid with HIV/AIDS. Compared to the general population and
comparable HIV-negative individuals, evidence suggests that the prevalence of depression is
two to four fold higher in HIV-infected individuals [7-10]. Prevalence rates of depression in
HIV-positive individuals range from 5% to 20% across a majority of studies [11]. In South
African studies, high rates of depression and posttraumatic stress disorder (PTSD) have been
reported among HIV-infected individuals [12-16]. The most commonly reported psychiatric
disorders among HIV-positive individuals with a history of childhood maltreatment include
substance abuse, major depressive disorder, and posttraumatic stress disorder [17].
Research shows that childhood abuse and exposure to other traumas are among the risk
factors for the development of adult psychopathology [18-22]. However, not every
individual who experiences early life stress or other traumatic incidents will develop a
psychiatric disorder, highlighting the importance of resilience [23, 24]. Human responses to
stress and trauma differ widely. Some individuals develop psychiatric disorders, such as
PTSD and depression; others develop psychological symptoms that resolve rapidly, while
others report no symptoms in response to traumatic stress [25]. Numerous risk and
protective factors, including developmental, cognitive, psychological (e.g. personality traits,
coping style, social support) genetic, epigenetic and neurobiological (neurochemistry and
neural circuitry) mechanisms, have been shown to play a role in how individuals respond to
stress and trauma [25, 26]. Resilience is a multidimensional construct and is understood as
an individual’s ability to bounce back from hardship and trauma [25]. Resilience refers to a

person’s ability to adapt successfully to acute stress, trauma or more chronic forms of
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adversity [24]. Resilience represents the personal qualities that enable one to thrive in the
face of adversity [27]. Resilience may be viewed as a measure of stress coping ability and, as
such, could be an important target of treatment in anxiety, depression, and stress reactions
[27]. However, there is relatively little awareness about resilience and its relationship to
these disorders. In non-HIV samples, traumatic experiences such as childhood maltreatment
and adult life stress, have been reported, among depressed patients, to influence treatment
response [28, 29]. In patients with PTSD, high resilience has been associated with favourable
treatment outcomes [30]. Recent data also indicates that in depressed patients resilience
contributes to more favourable treatment outcomes with the effects of resilience even
more definitive when combined with low trait anxiety [31].

To our knowledge, there are no studies investigating the relationship between depressive
symptomatology and resilience in a sample of trauma exposed HIV-infected individuals. In
light of this, the present study sought to examine this relationship in a sample of trauma

exposed HIV-infected women.

METHODS

Participants

A total of 230 HIV-infected and uninfected women, with and without trauma exposure

consented to participate and were enrolled into a larger prospective cognitive and imaging

study. Of these, 95 HIV-positive women had exposure to childhood trauma as defined on

the Childhood Trauma Questionnaire (CTQ) and were included in the present study. A score

of 41 and higher on the CTQ was used as the cut-off for exposure to childhood trauma.

Eligibility criteria included: willingness and ability to provide written informed consent,

ability to read and write in either English or Afrikaans at 5th grade level, aged between 18
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and 65 years, medically well enough to undergo neuropsychological testing and MRI
scanning. Exclusions included: a current or past history of schizophrenia, bipolar disorder or
other psychotic disorders, current substance or alcohol abuse or dependence, significant
previous head injury, demonstrated frank dementia on the International HIV Dementia
Scale, current seizure disorders of any cause, history of CNS infections of neoplasms,
hepatitis B positive status, and current use or use within the last month of any psychotropic

medication.

Procedure

The study was approved by the ethics committee of Stellenbosch University, South Africa.
All participants were recruited by a researcher or with the help of doctors and adherence
counselors from community health care facilities in and around the Cape Town area. All
participants who consented were screened for eligibility and childhood trauma exposure
either in person at their clinic or telephonically. Those who met initial screening criteria
subsequently underwent behavioural, neuromedical, neurocognitive and neuroimaging
assessments at Stellenbosch University. Participants were reimbursed for their travel costs

to the University on two separate occasions.

Measures

Demographic and clinical characteristics

Age, gender, marital status, ethnicity, years of education and employment status were
captured. A comprehensive history was obtained from, and a general physical examination
conducted in, all patients. Virologic markers of disease progression (CD4 lymphocyte count

and viral loads) were obtained from blood samples.
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Psychiatric morbidity

Current and lifetime psychiatric disorders were evaluated using the MINI- International

Neuropsychiatric Interview- Plus (M.I.N.I.-Plus) [32].

Depression

Participants were assessed for depressive symptomatology using the Center for
Epidemiologic Studies Depression Scale (CES-D) [33]. The CES-D is a 20-item widely used
self-report instrument designed to measure depressive symptomatology. The scale was
specifically designed to measure depressive symptomatology in the general population,
unlike previous depression scales which have been predominantly used in clinical
populations. The CES-D emphasises the affective component of depressive symptomatology,
namely depressed mood. Each item comprises a likert scale ranging from 0 to 3. A total
score for the 20 items is obtained, with the lowest possible score being 0 and the highest

possible score being 60. Higher scores are indicative of more severe depression.

Traumatic life events

Exposure to traumatic life events were assessed for using the Life Events Checklist (LEC)
[34]. The LEC is a widely used measure of exposure to potentially traumatic events. It was
developed in order to facilitate the diagnosis of posttraumatic stress disorder (PTSD). One of
the LEC's unique features is that it enquires about various types of exposure to each
potentially traumatic event. Therefore, the LEC elicits whether the participant experienced,
witnessed, or learned of the traumatic event, a feature that other traumatic event measures

do not possess. Participants rate their experience of each traumatic event listed on a likert
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scale. A total score is derived from the sum of experiencing and/or witnessing the event.

Higher scores are indicative of the experience of more traumatic life events.

Posttraumatic stress symptomatology

Posttraumatic stress symptomatology was assessed using the Davidson Trauma Scale (DTS)
[35]. The DTS is a widely used 17-item self-report and measures symptoms of PTSD on
frequency and severity scales. The items are categorised according to the criteria set out in
the DSM-IV: criteria B (intrusive re-experiencing) criteria C (avoidance and numbness) and
criteria D (hyperarousal). For each item, the participant rates the frequency and severity
during the previous week on 5-point (0 to 4) scales, with the lowest possible score being 0
and the highest possible score being 136. Higher scores are indicative of more PTSD

symptoms.

Childhood trauma

The Childhood Trauma Questionnaire Short Form (CTQ-SF) [36], a 28-item self-report
inventory that provides valid screening for histories of abuse and neglect was administered.
It assesses five types of maltreatment including, emotional, physical, and sexual abuse, and
emotional and physical neglect. These five subscales each consist of 5 items with scores
ranging from 5 to 25. The overall trauma score ranges from 25 to 125 with higher scores
indicating higher levels of childhood trauma (score of 25-31 = no trauma, score of 41-51 =

low to moderate, 56-68 = moderate to severe, and 73-125 = severe to extreme).

Resilience

Resilience was assessed using the Connor Davidson Resilience Scale (CD-RISC) [27, 35]. The

CD-RISC is a self-report measure of resilience consisting of 25 items. The content of the scale
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reflects hardiness, control, commitment, personal or collective goals, change or stress

viewed as a challenge/opportunity, strengthening effect of stress, past successes,

recognition of limits to control, engaging the support of others, self-efficacy, optimism,

action orientation, self-esteem/confidence, adaptability, tolerance of negative affect,

problem solving skills, humour in the face of stress, patience, faith and secure bonds to

others. Examples of items include: “l am able to adapt when changes occur”, “I have at least

one close and secure relationship which helps me when | am stressed”, “when there are no

”n u

clear solutions to my problems, sometimes fate or God can help”, “under pressure | stay

o

focused and think clearly”, “I try to see the humorous side of things when | am faced with

problems.” The scale rates participants over the past month with a total score of the CD-
RISC varying from 0-100. The items are scored on a 5 point likert scale, with higher scores

reflecting higher resilience.

Data Analysis

Data were analysed using the Statistical Package for the Social Sciences (SPSS) for Windows,

version 20.0 and Statistica, version 11.0.

Basic statistical analyses were conducted, which included descriptive statistics. Spearman
correlation and multiple linear regression analyses were carried out to assess the

relationship between the variables of interest.

According to Baron and Kenny (1986), a variable functions as a mediator when it meets the
following conditions: (1) variations in the levels of the independent variable (IV) significantly
account for variations in the mediator variable (MV) [figure 1, path a], (2) variations in the

MV significantly account for variations in the dependent variable (DV) [figure 1, path b], and
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(3) when paths a and b are controlled for, a previous significant relation between the IV and
DV is no longer significant, with the strongest demonstration of mediation occurring when
path c (figure 1) is zero [37]. Rather than hypothesising a direct causal relationship between
the IV and DV, a mediational model hypothesises that that IV influences the MV, which in
turn influences the DV. In order to assess for a mediation effect, several steps were taken.
Firstly, the Sobel test for mediation was conducted to assess whether childhood trauma,
traumatic life events, or posttraumatic stress symptoms mediated the relationship between
the dependent (depression) and independent variables (resilience). Secondly, to test for
mediation, one should conduct three regression equations. Separate coefficients for each
equation should be estimated and tested [37]. First, the MV should be regressed on the 1V;
second, the DV should be regressed on the IV; and third, the DV should be regressed on
both the IV and the MV [37]. To establish mediation, the following conditions should be
met: First, the IV must affect the MV in the first equation; second, the IV must be shown to
affect the DV in the second equation; and third, the MV must affect the DV in the third
equation. The effect of the IV on the DV should be less in the third equation than in the
second. If the IV has no effect when the MV is controlled, then this is indicative of perfect
mediation [37]. Lastly, a PLS path analysis was performed to confirm the results of the

aforementioned analyses.
Figure 1. Mediation model

Mediator variable (MV)

T

Independent variable (1V) c Dependent variable (DV)
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RESULTS

Demographic characteristics of the sample

Participants were predominantly black (98.9%), Xhosa (African indigenous language)
speaking (93.7%) women, with a mean age of 33.6 years (range 21-50). The mean highest
level of education was 9.98 years, ranging from 5 to 14 years. The majority were single
(73.7%), unemployed (70.5%), and reported a combined annual household income of less

than $1,000 (10 000 ZAR) per year (87.4%).

Clinical characteristics of the sample

The mean CD4 lymphocyte count was 438.40 cells/mm? (range 25-1529 cells/mm?3). The
mean HIV viral load was 106,157.05 copies/ml, ranging from below the detectable limit to
3,200,000 copies/ml. The lower limit for detection was 40 copies/ml. The predominant
HIV clade was subtype C. Forty four (46%) of the women were on antiretroviral treatment

(ARTS).

Depression, PTSD and resilience scores

The mean score on the CES-D was 17.7, with a minimum of 0 and a maximum of 60. The
mean score on the DTS was 25.5, with a minimum of 0 and a maximum of 116. A total of 7
women (6.5%) met criteria for current MDD and 9 (8.4%) for recurrent MDD on the MINI-
Plus. Two women (1.9%) met criteria for PTSD on the MINI-Plus. The mean score on the CD-

RISC was 81.7 with a minimum of 24 and a maximum of 100, respectively.

Trauma exposure
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All women reported experiencing childhood trauma. The mean score on the CTQ was in the
moderate to severe range (65.5), with a minimum of 41 and a maximum of 114. However,
these women were also exposed to other discrete traumas regarded as index events for the
development of PTSD. The commonest traumatic life events reported included: physical
assault, transport accident, fire/explosion, life-threatening illness or injury and the sudden

unexpected death of a loved one. Table 1 lists all the index traumas reported in this cohort

of women.

Table 1. List of traumatic life events experienced (n = 95).

Index trauma (experienced or witnessed)

Sum (n) Percentage (%)

Natural disaster

Fire/explosion

Transport accident

Serious accident at work, home or while doing sports
Physical assault

Assaulted with a weapon

Sexual assault

Other unwanted/uncomfortable sexual experience
Exposure in a war zone

Captivity (kidnapped, abducted, held hostage)

A life-threatening illness or injury

Exposure to sudden/violent death (murder, suicide)
Sudden or unexpected death of someone close
Serious injury, harm or death you caused to someone else
Badly beaten by parents or guardian as a child

Badly beaten by a spouse or partner

Other life-threatening experience not listed

15
50
59
23
69
52
35
17
8

9

47
24
43
12
23
34
8

15.8
52.7
62.1
24.2
72.6
54.7
36.8
17.9
8.5

9.5

49.5
25.3
45.2
12.7
24.2
35.8
8.5
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Reliability-analysisinternal consistency

Cronbach alpha coefficients for all measures ranged from good to excellent: CTQ (a = .73),

LEC (a=.78), DTS (a = .89), CD-RISC (a = .94), CES-D (o = .96).

©CoO~NOUTA,WNPE

Correlation between variable of interest
15 Pearson’s correlation coefficients were calculated to assess the relationship between all the
17 variables of interest. There was a significant negative correlation between depression (CES-
20 D) and resilience (CD-RISC) scores, r =-0.28, p = < 0.01. In addition, there was a significant
22 negative correlation between posttraumatic stress symptoms (DTS) and resilience (CD-RISC),
r =-0.23, p = < 0.05. These correlations suggest that higher levels of resilience resulted in
27 lower levels of self-reported depression and posttraumatic stress symptoms. Moreover,
29 Pearson’s correlation coefficients were calculated to assess the relationship between the IV
and MV, and the MV and DV. The IV and DV were significantly correlated with two of the
34 presumed MVs, namely childhood trauma (CTQ) and posttraumatic stress symptoms (DTS).
36 However, traumatic life events (LEC) were not significantly correlated with either the IV or

DV, suggesting that this variable is not a mediator (Table 2).

43 Table 2. Pearson’s correlation coefficients for all variables of interest (n = 95).

47 Variable 1 Variable2 Pearsonr pvalue

49 cTQ CESD 0.23 0.02
51 cTQ LEC 0.12 0.27
53 cTa DTS -0.01 0.94
55 cTQ CDRS 0.22 0.04

57 CESD LEC 0.15 0.15
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CESD DTS 0.48 <0.01
CESD CDRS -0.28 <0.01
LEC DTS 0.18 0.08
LEC CDRS -0.02 0.84
DTS CDRS -0.23 0.03

CDRS = Connor Davidson Resilience Scale; CES-D = Center for Epidemiologic Studies Depression Scale; DTS = Davidson Trauma Scale; CTQ =
Childhood Trauma Scale; LE = Life Events Checklist.

Multiple linear regression

Multiple linear regression with depression (CES-D score) as the outcome variable revealed a
significant model of 4 factors: childhood trauma (B =.330, p = .002), other trauma exposure
(B =.181, p =.718), posttraumatic stress symptomatology (B =.216, p = .000), and resilience
(B =-.236, p =.007), of which 3 of the 4 variables were significantly associated with
depression (Table 3). This model explains 35% of the variance of depressive
symptomatology (R’= 0.35). As expected, childhood trauma and posttraumatic stress
symptoms contributed to depression severity while resilience appeared to reduce it.

Table 3. Regression model for depressive symptomatology (CES-D score) (n = 95).

Variable daf B SEof p R? Adjusted R’
§

Model 4 - - .000 .347 .318

Childhood trauma (CTQ) 1 .330 101 .002

Other trauma (LEC) 1 181 499 718

Trauma symptoms (DTS) 1 .216 .045 .000

Resilience (CD-RISC) 1 -.236 .085 .007

Sobel test for mediation
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To assess for mediation, the Sobel test for mediation was performed. The results showed

that neither childhood trauma [CTQ] (z = 1.77, p = 0.08) nor stressful life events [LEC] (z = -

0.19, p = 0.84) significantly mediated the relationship between depression and resilience in
this sample{p>-0-05}. However, the results demonstrated that posttraumatic stress

symptomatology (DTS) was a significant mediator (z =-2.03, p = 0.04p<06-05).

Regression analysis

To confirm whether posttraumatic stress symptomatology (MV) in fact mediated the
relationship between depression (DV) and resilience (1V), three separate regression
equations were conducted following the guidelines described in the data analysis section.
The first regression equation showed that the IV significantly influenced the MV, (B = -.226,
p =.027). The second regression equation showed that the IV significantly influenced the

DV, (B =-.283, p =.005). The third regression equation showed that the MV significantly

influenced the DV, (B =.442, p =.000). The effect of the IV on the DV was less in the third

equation than in the second equation, 3 =-.183 (p =.049) vs. 3 =-.283 (p = .005). This is

indicative of partial mediation. Posttraumatic stress symptoms accounts for some, but not
all, of the relationship between depression and resilience. Partial mediation implies that
there is not only a significant relationship between the mediator and the dependent
variable, but also some direct relationship between the independent and dependent

variable.

PLS path analysis

The PLS path analysis revealed a significant direct effect between depression and resilience

(p < .05). The PLS path analysis also revealed that the effects via DTS (posttraumatic stress

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

symptoms) were also significant (p < .05). This implies that although there is a mediating
effect, there is also evidence of a direct effect. The other presumed mediators (CTQ and

LEC) were not significant (p > .05). See figure 2.

Figure 2. PLS path analysis for all variables of interest.

CORS CESD

CDRS = Connor Davidson Resilience Scale; CES-D = Center for Epidemiologic Studies Depression Scale; DTS = Davidson Trauma Scale; CTQ =

Childhood Trauma Scale; LE = Life Events Checklist.

DISCUSSION

In this cross-sectional study of 95 HIV-infected women, we found that childhood trauma,
posttraumatic stress symptoms and resilience independently predicted depressive
symptoms. Childhood trauma and posttraumatic stress symptomatology contributed to
depression, while resilience appeared to mitigate it. The results demonstrated a significant
association between depression and resilience in this cohort, with resilience acting as a
protective buffer. Posttraumatic stress symptoms were found to mediate this relationship

and accounted for some, but not all, of the relationship between depression and resilience.
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A cut-off score of 16 or greater on the CES-D has been used to identify individuals at risk for
clinical depression. Although, the mean score on the CES-D for this cohort was 17.7, this
score is still relatively low. Results revealed a significant negative association between
depression and resilience in this cohort of women, suggesting that resilience may be acting
as a protective buffer against the development of clinically significant depression. The mean

score on the CD-RISC was 81.7, suggesting high levels of resilience.

Childhood trauma and posttraumatic stress symptoms independently predicted depressive
symptoms but other traumatic life events did not. Mediation analyses demonstrated that
childhood trauma did not mediate the relationship between depression and resilience but
posttraumatic stress symptoms did. This suggests that it is not the experience of trauma
itself that contributes to depression per se, but the psychological manifestation thereof, in
this case posttraumatic stress symptoms. A score of 40 and greater has been used to
identify individuals with clinically significant PTSD. The mean score on the DTS in this cohort
was substantially lower (25.5), once again highlighting the possible role of resilience in this
cohort of women. This mediational model suggests that in this cohort, resilience influences
(reduces) posttraumatic stress symptoms, which in turn influences (reduces) depressive
symptoms. However, this is a partial mediation, suggesting that there is also evidence of a
direct link between depression and resilience. Resilience appears to act as a protective
buffer against depression, irrespective of the mediating role of posttraumatic stress

symptoms.

The finding that childhood trauma and posttraumatic stress symptoms were each associated
with depression is in keeping with other studies. Given that these women all reported early

life stress and a number of other traumatic life events, this finding was expected. HIV-
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infected individuals are at risk for psychiatric disorders such as depression and PTSD [12-16].
In the South African context, PTSD is not an uncommon disorder in individuals with
HIV/AIDS. In some cases, PTSD is secondary to the diagnosis of HIV/AIDS but in most cases it
is seen after other traumas [15]. In addition, evidence suggests that major depressive
disorder is more likely to be associated with PTSD in HIV infected individuals [15].

Prior studies have examined effects of resilience on adult psychopathology [20, 23] and
depressive symptom severity [38] in individuals with childhood abuse and/or other trauma
exposure. However, this is the first study, to our knowledge, to explore the relationship
between resilience and depression in a cohort of HIV-infected women with childhood
trauma and to find evidence of a mediating effect of posttraumatic symptoms on this
relationship. In light of the study findings, it is important to screen not only for depression
but also for comorbid posttraumatic stress symptoms in HIV-infected individuals and to
develop interventions that enhance resilience among these individuals.

The results of the present study should be interpreted in light of the study limitations,
including potential recall bias on the retrospective rating scales, the cross-sectional study
design and the potential confounding effect of comorbid psychiatric disorders. In addition,

no data on non-traumatic everyday stressful life events were captured.

_Future studies with longitudinal assessment of this hypothesis are needed. Understanding
how resilience can be enhanced is of great importance to not only promoting coping
mechanisms but also alleviating maladaptive coping and stress responses in common

mental illnesses such as depression and PTSD [26].
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Figure 1. Mediation model
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