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The importance of the family: a longitudinal study of the predictors of depression in HIV patients in

South Africa

ABSTRACT

As a chronic illness, HIV/AIDS requires life-long treatment adherence and retention — and thus
sufficient attention to the psychosocial dimensions of chronic disease care in order to produce
favourable antiretroviral treatment (ART) outcomes in a sustainable manner. Given the high
prevalence of depression in chronic HIV patients, there is a clear need for further research into the
determinants of depression in this population. In order to comprehensively study the predictors of
depressive symptoms in HIV patients on ART, the socio-ecological theory postulates to not only
incorporate the dominant individual-level and the more recent community-level approaches, but also
incorporate the intermediate, but crucial family-level approach.

The present study aims to extend the current literature by simultaneously investigating the impact of
a wide range individual-level, family-level and community-level determinants of depression in a
sample of 435 patients enrolled in the Free State Province of South Africa public-sector ART program.
Structural equation modeling is used to explore the relationships between both latent and manifest
variables at two time points.

Besides a number of individual-level correlates — namely education, internalized and external stigma,
and avoidant and seeking social support coping styles — of depressive symptoms in HIV patients on
ART, the study also revealed the important role of family functioning in predicting depression. While
family attachment emerged as the only factor to continuously and negatively impact depression at
both time points, the second dimension of family functioning, changeability, was the only factor to
produce a negative cross-lagged effect on depression.

The immediate and long-term impact of family functioning on depression draws attention to the role
of family dynamics in the mental health of people living with HIV/AIDS. In addition to individual-level
and community-based factors, future research activities should also incorporate the role of the family

context in research into the mental health of HIV patients, as our results demonstrate that the



familial context in which a person with HIV on ART resides is inextricably interconnected with his/her

health outcomes.



INTRODUCTION

The HIV/AIDS epidemic is one of the largest health problems of current times. The virus has already
killed nearly 30 million people, and another 34 million are currently infected. In absolute figures,
South Africa, with its generalized epidemic, has been the most severely affected, with 6.3 million
seropositive inhabitants (1). Nevertheless, there is hope: the South African public-sector ART
program has become the largest and most costly public health program ever introduced in the
country, with approximately 2.5 million people currently receiving antiretroviral treatment — or 80%
of women, 65% of children and 65% of men eligible for ART (using the CD4 > 350 cells/mm? criterion)
(2). The short-to-mid-term results of this public-sector ART program are promising, with the
proportions of patients with on-treatment success after two years of first-line therapy being
comparable to those from developed countries (3, 4). A recent study by Johnson and colleagues
demonstrated that South African HIV-positive adults can have a near-normal life expectancy,
provided that they start ART before their CD4 count drops below 200 cells/ul (5). These favorable
outcomes have led medical sociologists to conclude that, even in the developing world, HIV/AIDS has
undergone a transition from a terminal illness to a controllable chronic condition, at least for those
accessing (and adherent to) treatment (6).

However, merely initiating life-saving ART in all eligible HIV/AIDS patients is not sufficient. As a
chronic illness, HIV/AIDS requires life-long treatment adherence and retention — and thus sufficient
attention to the psychosocial dimensions of chronic disease care (6, 7) — in order to produce
favourable outcomes in a sustainable manner. A large body of literature has demonstrated the
important role of a wide range of psychosocial factors, including substance abuse, stress and
traumatic life experiences, and especially depression in influencing ART adherence and treatment
outcomes for PLWHA (8).

HIV/AIDS and depression are intricately intertwined. HIV/AIDS can induce depressive symptoms: on
receiving a diagnosis of HIV/AIDS, people often suffer from depressive feelings as they adjust to the

diagnosis, struggle with the meaning of a positive HIV test result, anticipate and receive news of the



disease’s advance, and witness the death of friends and family (9). After treatment initiation, people
have to adapt to life with a chronic, life-threatening illness. The difficulties associated with ART,
amongst others side-effects, treatment fatigue and stigmatisation have been shown to negatively
impact the mental health of chronic HIV patients (9-11). A recent review study on the prevalence of
depressive symptoms and major depression among ART patients in sub-Saharan Africa reported that
the prevalence estimates were 31% and 18% respectively — estimates much higher than prevalence
estimates of depression symptoms and major depression in community studies in Uganda and South
Africa (12-14). Conversely, depression can negatively impact treatment outcomes. Recent review
studies showed that global depression was significantly associated with lower adherence and that
reduced depression over time was associated with improved adherence (15, 16). In addition, an
editorial review by Venkatesh and colleagues indicated that ART patients suffering from depression
may be more likely to engage in risky sexual behaviour, and they are therefore at greater risk of
infecting others and re-infecting themselves (17).

Given the high prevalence of depression in this population, there is a clear need for further research
into the determinants of depressive symptoms in HIV patients on ART in South Africa (18). The
majority of research on this topic has focused its attention on individual-level determinants of
depression. Research on the individual determinants of depression in HIV patients (on ART) has
revealed a range of potential predictors and correlates, including gender, coping strategies, HIV-
related stigma, health status, and poverty (11, 19-22). In order to address the public health problem,
these studies consistently stress the great need for appropriate mental health services for this
vulnerable patient group (11, 19-22). In particular, experts call for intervention strategies that provide
appropriate psychosocial support for ART patients at risk for developing depressive symptoms (11,
18).

However, against the daunting challenge of providing additional psychosocial care to increasingly
growing patient groups, one could well ask: who will do the job? (23). The inadequate supply and

poor retention of skilled health professionals is deplored as the single most serious obstacle for



implementing the national treatment plan in sub-Saharan Africa (23). Of recent, experts are
increasingly exploring the potential of community-based support in mental health care in South
Africa. Petersen and Lund (2011) stress the need for community health worker involvement in mental
health care in a context of limited human resources as a range of studies have demonstrated that
trained community-based lay health workers can play a key role in focused mental health
interventions under the supervision of a mental health specialist (24-28). In addition, community-
based peer support interventions have been shown to both improve ART outcomes (7, 29, 30) and
reduce symptoms of depression (31). This community-based approach to mental health care fits
within a broader task-shifting approach to primary mental health care, where specific tasks are
moved, where appropriate, from highly qualified health workers to health workers with shorter
training and fewer qualifications in order to make more efficient use of the available human
resources (32).

These two research streams — the dominant individual-level approach and the more recent
community-level approach — do, however, not represent a comprehensive framework for
psychosocial research on depression in HIV patients. When studying the impact of HIV/AIDS using a
comprehensive socio-ecological approach, one cannot restrict the research focus to the affected
individual and his/her community. A crucial level of the social context surrounding the patient,
namely the household or family-level, is systematically omitted in studies in high HIV-prevalence
resource-limited settings, where the family plays an especially important role in the lives of people.
Individuals seldom live in isolation from their kin, certainly in the South African context where
evolving African family patterns prevail (33). As indicated by the Individual-Family-Community
framework for HIV research developed by Wouters (2012) (34), social sciences research needs to
incorporate the role of families in order to comprehensively study the predictors of depressive
symptoms in HIV patients on ART. To date, however, the perspective that family dynamics can impact
chronic illness outcomes has found very little resonance in HIV/AIDS research. Only very few studies

have investigated the impact of family functioning on depression in HIV patients (35-37): these



studies consistently observed that poor family functioning was associated with elevated depression in
the HIV patients. However, none of these studies employed a longitudinal study design, focused their
attention on HIV patients on ART, nor were they performed in a high HIV-prevalence, resource-
limited setting, where this knowledge is needed most.

The present study aims to extend the current literature by simultaneously investigating the impact of
a wide range of individual-level, family-level and community-level determinants of depression in a
sample of 435 patients enrolled in the Free State Province of South Africa public-sector ART-program
at two different time points. In this way, the study aims to produce valuable information to optimize
future interventions for mental health problems in HIV patients on ART in high HIV-prevalence and

resource-limited settings.



METHODS

Setting

The study is part of a three-year, prospective cohort study entitled “Effective AIDS Treatment and
Support in the Free State” (FEATS), which was conducted by the Centre for Health Systems Research
& Development of the University of the Free State (UFS). The study was approved by the Ethics
Committee of the Faculty of Health Sciences of the UFS [ETOVS 145/07 DOH-27-0907-2025] and
authorized by the Free State Department of Health. The FEATS study is registered in the trial register
of the National Institutes of Health [NCT00821366]. The study has two aims, namely, (a) to investigate
the benefits of ART to patients, to the family members of patients on ART, and to communities at
large and (b) to investigate the impact of a peer adherence support and a nutritional intervention on
measures of treatment success. A Zelen-type double randomized consent design was adopted in the
RCT component of the study (Kaptchuk, 2001; MacLehose et al., 2001; Rains & Penzien, 2005). Within
such design, study participants are only offered the treatment to which they are randomized and can
accept or reject treatment.

In order to yield statistically significant outcomes, 655 study participants were recruited into the
study from 12 public ART clinics across five districts in the Free State Province of South Africa in
2007/08. Inclusion criteria included a minimum age of 18 years, having commenced ART within the
past five weeks and residing in the town or village in which the particular health facility was located.
Data collection at pre-trial baseline and at post-trial follow-up (two waves), comprised a patient
interview and a household interview, inclusive of an adult questionnaire, conducted by trained
enumerators using a structured questionnaire, in all cases only after informed consent was obtained
from study participants. The two follow-up waves yielded 500 (Wave 1) and 435 (Wave 2) completed
interviews, respectively. Survey attrition was primarily due to mortality among study participants
(42.4%) and unknown whereabouts (34.1%). A full description of the randomized controlled trial can
be found in the CONSORT (CONsolidated Standards Of Reporting Trials) statement (including checklist

and flowchart) of the overarching FEATS study added to the article as a supplementary file. The



current study employs data for the 435 patients interviewed at both follow-up waves as data on
family functioning was not gathered at baseline.

Study variables

Based on the literature, we selected a wide range of individual-level variables that have been
significantly associated with depressive symptoms in HIV patients on ART (11, 18-20, 22, 38). Because
ample studies have reported a significant impact of demographic characteristics on depression, data
on age, sex and educational level were collected (11, 18, 20, 22). Educational level was measured
according to five categories: no education, primary education, some secondary education, matric
education (grade 12) or tertiary/post-matric education. Economic status was assessed using three
dummy variables: the patient (a) being employed and (b) having access to a disability grant or
someone in the patient’s household receiving (c) an old-age pension. In addition and in accordance
with the literature, we included health- and treatment-related variables, namely patients’ self-
reported health status — measured by the EUROQolL Visual Analogue Scale — and antiretroviral
treatment duration. Finally, several articles have reported a significant impact of two psychosocial
variables — HIV-related stigma and different coping styles — on depression in HIV patients on ART. The
stigma scale was generated from eight items in the questionnaire, asking respondents about the
extent to which they agreed or disagreed with perceptions that they or others had regarding HIV and
AIDS. Two dimensions of stigma were measured: external stigma (5 items), reflecting the negative
social identity ascribed to PLWHA by other people, and internalized stigma (3 items), which occurs
when external stigma is internalized by the patient resulting in negative self-image, feelings of shame
or guilt, and other manifestations of felt stigma (39). Both types of stigma were operationalized using
an adaptation of Berger’s HIV stigma scale presented by Wright et al. (40). Three coping behaviors
were measured: positive, avoidant and social support seeking coping styles. Respondents were asked
to describe how they were currently dealing with living with HIV and AIDS by answering ‘yes’ or ‘no’
to sixteen statements. The statements were taken from a study conducted in the United States. This

study reported three sub-scales identifying ‘positive’, ‘avoidant’ and ‘seeking social support’ as be



three main coping mechanisms of people with AIDS (41). Both the stigma and coping scales were
previously successfully applied in studies on the mental health of HIV patients on ART in South Africa
(19).

The current study aims to expand on current literature by including a range of family-level variables in
the analyses — and thus apply Wouters’ (2012) Individual-Family-Community framework for HIV
research to depression (34). We however first need to clearly define what constitutes a family in our
research context, the Free State province of South Africa. The FEATS questionnaire contained an
open-ended question, which referred to the usage of the word family in the family-functioning scale
employed in this study (the FACI-8 scale — see below): “Please describe what is ‘family’?”. We
analyzed the responses to this open-ended question to see whether the respondent’s understanding
of the concept ‘family’ corresponds to the concept used by the researchers who developed the
questionnaire. Answers of respondents touched upon different aspects. First, ties and relations (e.g.
“a mother, father who are staying in the same house with their children”) and living conditions (e.g.
“a group of people living together under the same roof’) are a key attributes of respondents’
conceptualization of a family. Second, interpersonal relations and responsibilities have been indicated
as being an important characteristic of the family, such as open communication (e.g. “communicating
with one another and always supporting each other”) and shared responsibilities (e.g. “members of
the same household sharing responsibilities”). Third, respondents indicated that emotional
associations are also an important aspect of what constitutes a family (e.g. “when members of the
family are unite, devoted, respecting one another and are loving and kind to one another”). Fourth,
families have been attributed certain functions, such as problem solving (“discussing problems and
feeling good about decisions and respecting one another”); sharing food (e.g. “people who share food
and live under one roof”); giving support (e.g. “the members of a household who share advise and
problems”); and care for one another (e.g. when people living together take care of each other”).

This conceptualization of a family as group of (related) individuals who live under the same roof and

share responsibilities, emotional bonds and functions is in line with Xhosa participants’ definitions of
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and associations with family in research of Smith (2006) (42). This definition of a family is closely
related to the concept of a household as defined by Niehof (2011) and Randall et al. (2011) (43, 44).
Indeed, respondents in the FEATS data used “family” and “household” interchangeably — which is in
line with Niehof’s experience when working in South Africa as well: “the concepts of family and home
emerge in the analysis as well, but are seen as partly overlapping with the concept of household and
subsumed under it” (43). It is thus important to bear this definition of a family in mind when
interpreting the outcomes of our analyses.

Theoretically, one of the enduring research topics of family sociology and psychology is why some
families respond positively or constructively to challenges, while others fail to cope well under similar
circumstances (45). Theoretically, the Resiliency Model of Family Stress, Adjustment and Adaptation
focuses on the significance of the family’s relational processes — levels of family functioning — in
explaining individual and family-level differences in responding to adversity (46). According to this
framework, families create specific, recurring styles of functioning, which express the quality of the
interactions among the family members. The resulting patterns have predictive power in explaining
which families and individuals will adapt negatively and positively to health-related challenges (47). In
the current study, the Family Attachment and Changeability Index 8 (FACI-8), developed by
McCubbin, Thompson and Elver (1996), was used to measure family functioning at the follow-up
interviews — FACI-8 was not included in the baseline interview. According to the above-mentioned
Resiliency Model, the outcomes of all family dynamics result in a certain degree of adaptation and
functioning in the family. The culturally and ethnically sensitive FACI-8 is a 16-item scale designed
especially to measure levels of family functioning, using two subscales to assess Attachment and
Changeability (47). The Attachment subscale consists of eight items (e.g. “In our family, everyone
goes his/her own way” and “We have difficulty thinking of things to do as a family”). The subscale was
designed to ascertain the strength of the family members’ attachment to each other. The
Changeability subscale consists of eight items that determine the relative flexibility of family

members in their relationships with each other (e.g. “Our family tries new ways of dealing with
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problems” and “Each family member has input in major family decisions”). In accordance with the
literature, confirmatory factor analysis was used to extract two first-order factors (representing
Attachment and Changeability). These factors were subsequently analysed in order to extract a single
second-order factor measuring the latent construct Family Functioning (FACI-8). The FACI-8 scale was
previously successfully employed in another study by Wouters et al. (2014) on the impact of family
functioning on treatment outcomes (48). The detailed description of the characteristics of the scale
can be found in this publication.

In order to assess the true effect of family functioning on ART outcomes, two additional family-
related confounders, being single: represented by a dichotomous variable ‘partner status’, which
indicated whether the respondent had a partner (0) or was single (1); and household size, a
continuous variable measuring the total number of persons living in the household, were included in
the regression analysis. Finally, we also included a measure of the family’s socio-economic position,
namely the real per capita monthly household income (standardized) as increasing evidence
demonstrates that there is a strong link between household level income and individual health,
especially in vulnerable patient groups (49, 50).

Finally, the literature has also demonstrated the significant association between community-based
(peer) (adherence) support and the occurrence of depressive symptoms in HIV patients on ART (25,
27, 51). First of all, we included a variable representing the peer adherence support intervention of
the trial. Peer adherence support comprised bi-weekly visits by a trained community-based peer
adherence supporter who at recruitment had been on ART for at least 12 months. Recruited peer
adherence supporters were provided with five days of theoretical and practical training on
antiretroviral treatment and adherence support. Peer adherence supporters were paid a monthly
stipend of ZAR 800 and were required to pay two visits each week to eight ART patients over a period
of 18 months. The peer adherence supporters performed a wide range of adherence counselling
tasks. Their activities included asking the patients about their primary complaints, talking to them

about these complaints, improving their knowledge about HIV/AIDS/ART, referring them to the
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facility if needed, motivating them to adhere to treatment, performing a weekly pill-count to assess
adherence and, if needed, providing counselling in order to address possible barriers to medication
compliance. In addition to the peer adherence support intervention data, data on two other
community-based support initiatives were collected. Firstly, we asked respondents how often they
used the services of a community-based lay health worker. Secondly, we asked the respondents how
often they participated in an HIV/AIDS support group.

Depression was measured by using the Hospital Anxiety and Depression Scale (HADS). The HADS was
originally developed to detect depression and anxiety states among patients in non-psychiatric
hospital clinics (52-55). The original instrument consists of 14 items, each rated on a four-point Likert-
scale indicating absence, possible presence (two categories) or probable presence of mental health
problems. The questionnaire was translated from English to Sesotho independently by two
researchers working at the CHSR&D, whose mother tongue was Sesotho, and these translations were
checked by the Sesotho-speaking interviewers during training to check the acceptability and clarity of
the items and the scale as a whole. The final translated instrument reflected the consensus on the
wording, clarity and cultural equivalence of the individual items. A recent study, performed on the
baseline data of the current study supported the use of the HADS as a valid and reliable means to
screen for both anxiety (HADS-A) and depression (HADS-D) in HIV/AIDS patients enrolled in a public-
sector ART program in a resource-limited context (56). The current study only employs the depression
subscale (HADS-D) to assess the levels of depressive symptoms in the patient population.

Data analysis

Structural equation modeling (SEM) was used to assess the impact of individual-level, family-level and
community-level determinants of depression in HIV patients on ART at two time points. SEM is a
combination of factor and multiple regression analysis. First, the measurement model specifies the
relationships between the observed indicators (i.e. the items of the HADS and FACI-8 scales) and the
latent variables. Second, the structural model specifies the relationships among the latent variables

and between the latent variables and the other manifest variables (e.g. age, sex, etc.). The cross-
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lagged structural model will be tested using stepwise multiple linear regression analyses. The cross-
lagged model contains three types of regression paths. A first type connects like variables over time
and thus represents within-variable regression paths (stability paths). By including regression paths
between the same variable measured in different survey waves, we can estimate its relative stability
across time. Secondly, the model contains the standard regression paths from individual, family and
community-level variables on depression at each Wave. Finally, we included cross-lagged effects
(between Wave 1 and 2) of all time-variant predictors on depression to test the impact over time. The
fit of the models will be evaluated based on Hu and Bentler’s cutoff criteria (57), in which two of the
following three criteria must be met for a satisfactory global model fit to be attained: comparative fit
index (CFI) 20.95, root mean square error of approximation (RMSEA) <0.06, and standardized root
mean square residual (SRMR) <0.08. To assess the net gain of adding a layer of the socio-ecological
model, we will start by including the individual determinants of depression (Model 1), and then add
the family-level (Model 2) and community-level blocks (Model 3) of variables. Standardised beta
coefficients are provided for purposes of comparing the relative importance of the independent

variables. All data analysis was performed with the statistical software package MPlus version 5.
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RESULTS

Sample description

Table | shows the individual-level and family-level characteristics our sample of 435 antiretroviral
treatment patients. It also describes the (availability and) use of community-based (peer) (adherence)
support initiatives.

TABLE |

Measurement model

Although SEM represents the hybrid of factor analysis and path analysis, a two-step approach is
recommended. Separate assessments of the measurement and the structural model prevent the
good fit of the one model compensating for (and potentially masking) the poor fit of the other. The
final measurement model showed acceptable practical fit indices (RMSEA < 0.05, SRMR < 0.08). Using
the x  difference test adapted for MLR estimation (58), we found that all latent factors (attachment,
changeability and depression) to be fully metric invariant over time (Satorra—Bentler
scaled x ? difference test TRd: 17,180, p = 0.374). Consequently, all factor loadings were set equally
across the two rounds (59). Furthermore, the measurement error associated with a wave 1 latent
factors item correlated with the measurement errors associated with the corresponding wave 2 item
(60). The outcomes of the confirmatory factor analysis support the use of the depression subscale
(HADS-D) at both Waves. However, three items (items 8, 10 and 14) did not sufficiently load onto the
latent factor measuring depression. The final depression scale thus consisted of four items: all factor
loadings were significant and ranged from 0.446 to 0.619. In accordance with the literature, our data
also support the proposed two-factor structure of the FACI-8 scale, representing attachment and
changeability, at both time points. All factor loadings were significant and ranged from 0.468 to
0.759. However, the two subscales were strongly correlated (0.646 at Wave 1 and 0.705 at Wave 2).
A model comprising a second-order factor measuring overall family functioning did not fit the data as
MPlus reported that the latent variable covariance matrix (psi) was not positive definite due to a

correlation greater than one between two latent variables (i.e. family functioning at wave 2 and
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attachment at wave 2). Given the high correlation between the two subscales (attachment and
changeability) and the subsequent risk for collinearity, we will perform two separate analyses: one
testing the impact of attachment on depression and one testing the impact of changeability on
depression, each time including a wide range of individual-level, family-level and community-level
independent variables. Stepwise multiple linear regression analyses will be used to examine the net
gain of adding a layer of the socio-ecological model to the regression model explaining depression
levels in our sample of HIV patient on ART.

Structural models

Attachment

All models presented in Table Il fitted the data well (RMSEA < 0.05, SRMR < 0.08). The stepwise
regression analyses demonstrate that several individual-level variables significantly impact the HADS-
D factor in our sample of HIV patients. Respondents’ educational level was significantly and negatively
correlated with depression at Wave 1. External stigma was positively correlated with the HADS-D
factor at Wave 1, while internalized feelings of stigma were significantly associated with depression at
Wave 2. An avoidant coping style was only significantly correlated with the HADS-D factor at Wave 2.
Seeking social support coping was negatively associated with the occurrence of depressive symptoms
at this time point. At the family-level, attachment was significantly and negatively correlated with the
HADS-D factor at both time points: patients residing in a close-knit family report lower levels of
depressive symptoms. Finally, the community-level predictors did not produce any significant cross-
sectional or cross-lagged results.

TABLE II

Changeability

The three models displayed in Table Ill showed acceptable practical fit indices (RMSEA < 0.05, SRMR <
0.08). The stepwise regression analyses incorporating the impact of family changeability on
depression produced similar but slightly different outcomes. The education of the patient was

significantly associated with depression in all three models — but only at wave 1 — with lower
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educated patients displaying significantly higher HADS-D factor scores. Health status at Wave 1 was
significantly associated with depression at Wave 2 in models 1 and 2. Again, the avoidant coping style
was associated with an increased risk of depression at Wave 2, while patients displaying seeking
social support coping were less likely to suffer from depressive symptoms at this time point. Victims
of external stigmatizing attitudes were significantly more likely to suffer from depressive symptoms at
Wave 1. Respondents that internalized these stigmatizing attitudes had significantly higher HADS-D
factor scores at Wave 2: an increase of one standard deviation in internalized stigma resulted in a
0.19 standard deviation (P < 0.05) increase in depressive symptoms at Wave 2. When looking at the
family-related variables, changeability produced a cross-lagged effect on depression: patients residing
in more flexible families at wave 1 displayed significantly lower HADS-D factor scores at Wave 2. This
is an indicator of the differential longer term consequences of life changes across different family
types. Again, none of the community-level variables was significantly associated with our depression
measure.

TABLE Il

17



DISCUSSION

The aim of the current study is to comprehensively and longitudinally study the predictors of
depressive symptoms in HIV patients on ART in a high HIV-prevalence, resource-limited setting. By
not only studying the most relevant individual-level and community-level predictors, but also
explicitly incorporating the family-level, the study employs a comprehensive socio-ecological
approach.

Firstly, the study revealed a range of individual-level correlates of depressive symptoms in HIV
patients on ART. The study results showed that depressive symptoms were negatively correlated with
the educational level achieved by the respondents. This outcome supports previous findings by
Adewuya et al. (2008) and Kaharuza et al. (2006) in Nigeria and Uganda that demonstrate that lower
education is associated with an increased risk of psychological health problems (61, 62). In contrast to
many studies, our findings did not show a consistent pattern of gender differences in depressive
symptoms in our population (11, 20, 22). In accordance with Yeji et al. (2014), the avoidant coping
style was significantly associated with depression, demonstrating that denial and behavioral
disengagement increases the likelihood of depression. The outcomes moreover showed that the
social support seeking coping strategy can be a protective factor against depressive symptoms. This is
in line with the psycho-social literature that predicts that patients who rely more on an active,
approach coping strategy instead of a passive, avoidance strategy adapt better to life stressors and
experience less mental health problems (63, 64). Stigma emerged as one of the strongest predictors
of depressive symptoms in our population: external stigma was significantly correlated with
symptoms of depression at Wave 1. Over time, however, these stigmatizing attitudes and behaviors
can become internalized. Our findings demonstrated that over time, at Wave 2, this felt stigma
became a strong correlate of depression among our sample of PLWHA on ART. These findings are in
accordance with those reported by Simbayi et al. (2007).

Secondly, and proceeding from the Resiliency Model of Family Stress, Adjustment and Adaptation

(46), we explored whether differing levels of family functioning were correlated with the occurrence
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of depressive symptoms in our population of PLWHA. Family attachment emerged as the only factor
that continuously impacted depression as it was significantly correlated with depression at both time
points. These results suggest that a strong bond between the different members of a family can be an
essential protective factor against depressive feelings in this vulnerable population. The second
dimension of family functioning, changeability was the only factor that produced a cross-lagged effect
on depression. A family’s ability to positively react to contextual changes seems to produce a long-
term impact on the mental health of a member with HIV. Conversely, rigid family dynamics that are
not able to adapt to the challenges faced are an environment in which mental health problems
cannot be recognized and addressed in a timely fashion. This is the first study to incorporate this
crucial dimension of family functioning into a longitudinal analysis of mental health problems in a
sample of PLWHA on ART in a high HIV-prevalence setting. Previous research on the relationship
between family functioning have been limited to studies executed in Thailand, India and the USA (35-
37) with all of these studies stressing the importance of family relationships and dynamics for the
mental health of HIV-infected members.

Finally, on the community level, the peer adherence support intervention did not produce a
significant impact on the mental health of the patients. It should be noted that this intervention was
designed to impact patients’ adherence levels and subsequent treatment outcomes and not patients’
mental health. Uptake to the services of community-based lay health worker did not impact on
respondents’ mental health, nor did attending a treatment support group. Again, this could be due to
the treatment-related focus of these support services as well as, for community health workers and
HIV support groups, the relatively low level of access to such support in the study population.

The strengths of this study include its theoretical foundation in family sociology and the availability of
information on a wide range of individual, family and community factors as part of a large-scale,
longitudinal study on ART experienced PLWHA in a high HIV-prevalence, resource-limited setting. To
the best of our knowledge, ours is the first study to comprehensively study the impact of all these

factors on the levels of depression in this vulnerable population. Our study is nevertheless subject to
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several limitations. First of all, respondents were drawn only from those HIV infected individuals who
had gained access to the public sector antiretroviral treatment program and had successfully
completed drug-readiness training. Patients suffering from depression may be less likely to seek care,
complete drug readiness, and initiate treatment. They are thus under-represented in this study and
one can thus only compare our findings with other patient groups who have accessed ART. Secondly,
our study employed a large dataset containing information on a wide range of relevant aspects of life
with HIV in South Africa. However, this strategy did not allow us an in-depth investigation of all these
individual aspects. In order to truly disentangle the complex interrelationships between all aspects of
family life in a challenging context and the mental health of family members living with HIV, one
would need to add a layer of in-depth qualitative investigation to the current more superficial
guantitative study. More research is thus needed to study how and why family dynamics impact the
mental health of PLWHA. Thirdly, the empirical analysis, and thus also our measurement of
depression, was based on self-reported information. Although according to some authors “the HADS
appears to represent the best currently available self-report to reliably and validly assess anxiety and
depression in HIV infected patients” (65), it has not yet been validated among HIV infected patients
initiating ART in South Africa. Finally, it should be stressed that the HADS depression subscale is a
qguestionnaire that performs well in screening for the dimensions of depression in various patient
groups. However, the final and definitive diagnosis can only rest on the process of clinical
examination (55). This information was not available in the current study. Finally, the analysis only
includes data from the two follow-up survey rounds as the questions on family functioning was not
included in the baseline survey, which would have provided an even richer data set to investigate
these questions, particularly in regards to the longitudinal component of the analysis.

This analysis has both theoretical and practical implications. From a theoretical point of view, the
immediate and long-term impact of family functioning on depression draws attention to the role of
family dynamics in the mental health of PLWHA on ART. In addition to patient-level and community-

based factors, future research activities should also incorporate the role of the family context, as the
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familial context in which ART clients resides seems to be interconnected with his/her health
outcomes. Future studies should thus employ a socio-ecological perspective, incorporating family
theories, such as the Resiliency Model of Family Stress, Adjustment and Adaptation, to supplement
more conventional approaches to mental health. In addition, future research on this topic should
comprise both large-scale multilevel studies investigating the strength of the relationships between
individual, family and community level determinants of mental health as well as in-depth qualitative
efforts investigating how and why family relationships impact the mental health of PLWHA on ART.
From the perspectives of practical policy and management, our cross-lagged findings that patients
residing in poorly functioning families are more vulnerable to depression than patients living in a
more harmonious family context, urge policy makers to target these vulnerable patients groups in
their efforts to fight mental health problems. In a context of limited resources for health, significant
gaps in the delivery of mental health services remain, despite recent progress in the decentralization
of mental health care provision (24). In the face of limited specialist resources, task-shifting to less-
specialized cadres is often propagated. The current study findings offer an entry point for lay health
workers and family counselors to significantly contribute to the prevention and treatment of
depression in a vulnerable group, i.e. PLWHA residing in ill-functioning families. Additional research is
however needed to confirm our findings as well as provide the necessary scientific evidence to inform

future family intervention to prevent and treat depressive symptoms in PLWHA.

21



TABLES

Table I. Individual-level and family level characteristics and community-based support (n =

435)
Wave 1 Wave 2

Age (mean + SD) 389+£95
Sex

Male 22.6

Female 774
Education

No formal education 3.1

Primary education 26.9

Some secondary education 46.9

Grade 12 / matriculation 20.0

Tertiary education 3.1
Peer adherence intervention

Yes 53.9

No 46.1
Treatment duration (mean + SD) 504.3 + 86.8
Health status (EQ-VAS) 825+17.3 82.1+16.5
Positive coping (mean + SD) 49+04 4904
Avoidant coping (mean + SD) 41+£16 3815
Social support seeking coping (mean + SD) 1.5+0.7 171206
External stigma (mean + SD) 11.31£29 115128
Internal stigma (mean + SD) 45119 44+18
Per capita household income (ZAR, mean + SD) 587.4 + 628.1 807.7 + 646.5
Household size (mean + SD) 31+£1.9 3119
Family functioning (FACI-8)

Extreme 16.9 7.5

Moderate 21.2 18.5

Midrange 354 32.0

Balanced 264 41.9
Lay health worker

Yes 224 14.5

No 776 85.5
Support group

Yes 7.3 7.1

No 92.7 92.9
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Table Il. Impact of individual-level, family-level (including attachment), and community-level
variables on depression: standardized regression coefficients (minus relative stability paths)

and model summary.

Depression (HADS-D factor)

Model 1 Model 2 Model 3

Wave 1 Wave 2 Wave 1 Wave 2 Wave 1 Wave 2
Individual
Age 0.115 -0.044 0.133 -0.050 0.122 0.005
Sex 0.014 -0.078 0.011 -0.070 0.014 -0.086
Education -0.159* -0.111 -0.176* -0.089 -0.165* -0.067
Treatment duration -0.021 -0.038 -0.015 -0.044 -0.004 -0.034
Health status Wave 1 -0.010 -0.164* -0.039 -0.138 -0.031 -0.113
Health Status Wave 2 0.094 0.057 0.043
Positive coping Wave 1 -0.043 -0.072 -0.016 -0.066 -0.016 -0.069
Positive coping Wave 2 0.095 0.085 0.096
Avoidant coping Wave 1 0.045 0.076 0.009 0.086 0.017 0.069
Avoidant coping Wave 2 0.224* 0.237* 0.273**
Social support seeking
coping Wave 1 0.042 -0.063 0.048 -0.101 0.058 -0.076
Social support seeking
coping Wave 2 -0.235** -0.239** -0.211**
External stigma Wave 1 0.207** 0.135 0.198* 0130 0.209* 0.138
External stigma Wave 2 0.141 0.110 0.109
Internal stigma Wave 1 0.087 -0.060 0.096 -0.076 0.071 -0.081
Internal stigma Wave 2 0.208* 0.213* 0.184*
Family
Per capita household
income Wave 1 -0.039 0.046 -0.046 0.063
Per capital household
income Wave 2 -0.024 -0.026
Household size Wave 1 -0.057 0.098 -0.064 0.151
Household size Wave 2 -0.059 -0.115
Attachment Wave 1 -0.174* 0.048 -0.162* 0.051
Attachment Wave 2 -0.202* -0.192*
Community
Support group Wave 1 -0.053 -0.039
Support group Wave 2 0.126
Lay health worker Wave 1 -0.086 -0.012
Lay health worker Wave 2 -0.092
Peer adherence support
intervention 0.039 0.025
Variance explained (R?)
Depression Wave 1 0.138** 0.174** 0.172**
Depression Wave 2 0.270** 0.306*** 0.315***

*p <0.05; ** p<0.01; *** p <0.001
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Table lll. Impact of individual-level, family-level (including changeability), and community-
level variables on depression: standardized regression coefficients (minus relative stability
paths) and model summary.

Depression (HADS-D factor)

Model 1 Model 2 Model 3

Wave 1 Wave 2 Wave 1 Wave 2 Wave 1 Wave 2
Individual
Age 0.115 -0.044 0.132 -0.047 0.117 0.007
Sex 0.014 -0.078 0.002 -0.073 0.007 -0.086
Education -0.159* -0.111 -0.171* -0.114 -0.161* -0.094
Treatment duration -0.021 -0.038 -0.026 -0.046 -0.017 -0.032
Health status Wave 1 -0.010 -0.164* -0.021 -0.146* -0.016 -0.122
Health Status Wave 2 0.094 0.084 0.068
Positive coping Wave 1 -0.043 -0.072 -0.018 -0.084 -0.017 -0.088
Positive coping Wave 2 0.095 0.092 0.101
Avoidant coping Wave 1 0.045 0.076 0.007 0.091 0.015 0.075
Avoidant coping Wave 2 0.224* 0.231* 0.264**
Social support seeking
coping Wave 1 0.042 -0.063 0.050 -0.077 0.060 -0.060
Social support seeking
coping Wave 2 -0.235* -0.231™ -0.206™*
External stigma Wave 1 0.207* 0.135 0.204** 0.131 0.213** 0.136
External stigma Wave 2 0.141 0.129 0.129
Internal stigma Wave 1 0.087 -0.060 0.110 -0.074 0.084 -0.076
Internal stigma Wave 2 0.208* 0.216* 0.188*
Family
Per capita household
income Wave 1 -0.024 0.059 -0.036 0.080
Per capital household
income Wave 2 -0.040 -0.044
Household size Wave 1 -0.019 0.039 -0.030 0.096
Household size Wave 2 -0.020 -0.077
Changeability Wave 1 -0.049 -0.161* -0.041 -0.151*
Changeability Wave 2 -0.014 0.003
Community
Support group Wave 1 -0.061 -0.019
Support group Wave 2 0.124
Lay health worker Wave 1 -0.089 -0.001
Lay health worker Wave 2 -0.098
Peer adherence support
intervention 0.027 0.023
Variance explained (R?)
Depression Wave 1 0.138** 0.147** 0.147**
Depression Wave 2 0.270** 0.300*** 0.308***

*p <0.05; ** p<0.01; *** p<0.001

24




REFERENCES

1. UNAIDS. Global report (UNAIDS report on the global AIDS epidemic 2013). Joint United
Nations Programme on HIV/AIDS (UNAIDS), 2013.
2. Motsoaledi A. Health budget vote speech by the Minister of Health Dr. Aaron

Motsoaledi, MP. . In: Health Do, editor. http://www.health-e.org.za/wp-

content/uploads/2014/07/Minister-of-Health-Budget-Vote-Speech-2014-15-.pdf 2014.

3. Barth RE, Schim van der Loeff MF, Schuurman R, Hoepelman AIM, Wensing AMJ.
Virological follow-up of adult patients in antiretroviral treatment programmes in sub-
Saharan Africa: a systematic review. The Lancet Infectious Diseases. 2010;10(3):155-66.

4. Wouters E, Heunis C, Michielsen J, Baron Van Loon F, Meulemans H. The long road to
universal antiretroviral treatment coverage in South Africa. Future Virology.
2011;6(7):801-12.

5. Johnson LF, Mossong J, Dorrington RE, Schomaker M, Hoffmann CJ, Keiser O, et al. Life
Expectancies of South African Adults Starting Antiretroviral Treatment: Collaborative
Analysis of Cohort Studies. PLoS Med. 2013;10(4):e1001418.

6. Russell S, Seeley J. The transition to living with HIV as a chronic condition in rural
Uganda: working to create order and control when on antiretroviral therapy. Soc Sci
Med. 2010;70(3):375-82.

7. Wouters E, Van Damme W, Van Loon F, Van Rensburg D, Meulemans H. Public-sector
ART in the Free State Province, South Africa: Community support as an important
determinant of outcome. Soc Sci Med. 2009;69(8):1177-85.

8. Pence BW. The impact of mental health and traumatic life experiences on antiretroviral

treatment outcomes for people living with HIV/AIDS. J Antimicrob Chemother. 2009.

25


http://www.health-e.org.za/wp-content/uploads/2014/07/Minister-of-Health-Budget-Vote-Speech-2014-15-.pdf
http://www.health-e.org.za/wp-content/uploads/2014/07/Minister-of-Health-Budget-Vote-Speech-2014-15-.pdf

9. Collins PY, Holman AR, Freeman MC, Patel V. What is the relevance of mental health to
HIV/AIDS care and treatment programs in developing countries? A systematic review.
AIDS. 2006;20(12):1571-82.

10. Guaraldi G, Murri R, Orlando G, Squillace N, Stentarelli C, Zona S, et al. Lipodystrophy
and quality of life of HIV-infected persons. AIDS Rev. 2008;10:152-61.

11. Simbayi LC, Kalichman S, Strebel A, Cloete A, Henda N, Mqgeketo A. Internalized
stigma, discrimination, and depression among men and women living with HIV/AIDS in
Cape Town, South Africa. Social Science & Medicine. 2007;64(9):1823-31.

12. Nakimuli-Mpungu E, Bass J, Alexandre P, Mills E, Musisi S, Ram M, et al. Depression,
Alcohol Use and Adherence to Antiretroviral Therapy in Sub-Saharan Africa: A
Systematic Review. AIDS and Behavior. 2012;16(8):2101-18.

13. Tomlinson M, Grimsrud AT, Stein DJ, Williams DR, Myer L. The epidemiology of major
depression in South Africa: results from the South African Stress and Health study.
SAMIJ: South African Medical Journal. 2009;99:368-73.

14. Ovuga E, Boardman J, Wasserman D. The prevalence of depression in two districts of
Uganda. Soc Psychiatry Psychiatr Epidemiol. 2005;40(6):439-45.

15. Wagner G, Goggin K, Remien R, Rosen M, Simoni J, Bangsberg D, et al. A Closer Look
at Depression and Its Relationship to HIV Antiretroviral Adherence. Ann Behav Med.
2011;42(3):352-60.

16. Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression and HIV/AIDS
Treatment Nonadherence: A Review and Meta-analysis. Journal of acquired immune

deficiency syndromes (1999). 2011;58(2):10.1097/QAI.0b013e31822d490a.

26



17. Venkatesh KK, Flanigan TP, Mayer KH. Is expanded HIV treatment preventing new
infections? Impact of antiretroviral therapy on sexual risk behaviors in the developing
world. AIDS. 2011;25(16):1939-49.

18. Myer L, Smit J, Roux LL, Parker S, Stein DJ, Seedat S. Common Mental Disorders
among HIV-Infected Individuals in South Africa: Prevalence, Predictors, and Validation
of Brief Psychiatric Rating Scales. Aids Patient Care STDS. 2008;22(2):147-58.

19. Pappin M, Wouters E, Booysen F. Anxiety and depression amongst patients enrolled
in a public sector antiretroviral treatment programme in South Africa: a cross-sectional
study. BMC Public Health. 2012;12(1):244.

20. Brandt R. The mental health of people living with HIV/AIDS in Africa: a systematic
review. African Journal of AIDS Research. 2009;8(2):123-33.

21. Yeji F, Klipstein-Grobusch K, Newell M-L, Hirschhorn LR, Hosegood V, Barnighausen T.
Are social support and HIV coping strategies associated with lower depression in adults
on antiretroviral treatment? Evidence from rural KwaZulu-Natal, South Africa. AIDS
Care. 2014;26(12):1482-9.

22. Nyirenda M, Chatterji S, Rochat T, Mutevedzi P, Newell M-L. Prevalence and
correlates of depression among HIV-infected and -affected older people in rural South
Africa. J Affect Disord. 2013;151:31-8.

23. Van Damme W, Kober K, Kegels G. Scaling-up antiretroviral treatment in Southern
African countries with human resource shortage: How will health systems adapt? Social
Science & Medicine. 2008;66(10):2108-21.

24. Petersen I, Lund C. Mental health service delivery in South Africa from 2000 to 2010:

one step forward, one step back. SAMJ: South African Medical Journal. 2011;101:751-7.

27



25. Petersen |, Bhana A, Baillie K. The Feasibility of Adapted Group-Based Interpersonal
Therapy (IPT) for the Treatment of Depression by Community Health Workers Within
the Context of Task Shifting in South Africa. Community Ment Health J. 2012;48(3):336-
41.

26. Petersen |, Lund C, Bhana A, Flisher AJ, the Mental Health Poverty Research
Programme Consortium. A task shifting approach to primary mental health care for
adults in South Africa: human resource requirements and costs for rural settings.
Health Policy Plan. 2012;27(1):42-51.

27. Chibanda D, Mesu P, Kajawu L, Cowan F, Araya R, Abas M. Problem-solving therapy
for depression and common mental disorders in Zimbabwe: piloting a task-shifting
primary mental health care intervention in a population with a high prevalence of
people living with HIV. BMC Public Health. 2011;11(1):828.

28. Masquillier C, Wouters E, Mortelmans D, le Roux Booysen F. The Impact of
Community Support Initiatives on the Stigma Experienced by People Living with
HIV/AIDS in South Africa. AIDS and Behavior. 2015;19(2):214-26.

29. Wouters E. Mobilising the community in the fight against HIV/AIDS. Lancet.
2009;374(9693):1501.

30. Wouters E, Van Damme W, van Rensburg D, Masquillier C, Meulemans H. Impact of
community-based support services on antiretroviral treatment programme delivery
and outcomes in resource-limited countries: a synthetic review. BMC Health Services
Research. 2012;12(1):194.

31. Pfeiffer PN, Heisler M, Piette JD, Rogers MAM, Valenstein M. Efficacy of Peer Support

Interventions for Depression: A Meta-Analysis. Gen Hosp Psychiatry. 2011;33(1):29-36.

28



32. World Health Organisation (WHO). Treat, Train, Retain. Task Shifting. Global
Recommendations and Guidelines. . Geneva: WHO, PEPFAR & UNAIDS, 2008.

33. Yaw Amoateng A. Towards a conceptual framework for families and households. In:
Yaw Amoateng A, Heaton TB, editors. Families and households in post-apartheid South
Africa: Socio-demographic perspectives. Cape Town, South Africa: HSRC Press; 2007. p.
27-42.

34. Wouters E. Life with HIV as a chronic illness: A theoretical and methodological
framework for antiretroviral treatment studies in resource-limited settings Social
Theory and Health. 2012;10(4):368-91.

35. Chandra PS, Ravi V, Desai A, Subbakrishna DK. Anxiety and depression among hiv-
infected heterosexuals— a report from india. J Psychosom Res. 1998;45(5):401-9.

36. Dyer T, Stein J, Rice E, Rotheram-Borus M. Predicting Depression in Mothers With
and Without HIV: The Role of Social Support and Family Dynamics. AIDS and Behavior.
2012:1-11.

37. Rotheram-Borus M, Stein J, Jiraphongsa C, Khumtong S, Lee S-J, Li L. Benefits of
Family and Social Relationships for Thai Parents Living with HIV. Prev Sci.
2010;11(3):298-307.

38. Olley BO, Seedat S, Nei DG, Stein DJ. Predictors of Major Depression in Recently
Diagnosed Patients with HIV/AIDS in South Africa. Aids Patient Care STDS.
2004;18(8):481-7.

39. Wolitski R, Pals S, Kidder D, Courtenay-Quirk C, Holtgrave D. The Effects of HIV
Stigma on Health, Disclosure of HIV Status, and Risk Behavior of Homeless and Unstably

Housed Persons Living with HIV. AIDS and Behavior. 2009;13(6):1222-32.

29



40. Wright K, Naar-King S, Lam P, Templin T, Frey M. Stigma Scale Revised: Reliability and
Validity of a Brief Measure of Stigma for HIV+ Youth. J Adolesc Health. 2007;40(1):96-8.

41. Fleishman J, Fogel B. Coping and depressive symptoms among young people with
AIDS. Health Psychol. 1994;13(2):156-69.

42. Smith PN. Resilience in Xhosa families. Stellenbosch: University of Stellenbosch;
2006.

43. Niehof A. Conceptualizing the household as an object of study. International Journal
of Consumer Studies. 2011;35(5):488-97.

44. Randall S, Coast E, Leone T. Cultural constructions of the concept of household in
sample surveys. Population Studies. 2011;65(2):217-29.

45. Black K, Lobo M. A Conceptual Review of Family Resilience Factors. Journal of Family
Nursing. 2008;14(1):33-55.

46. McCubbin MA, McCubbin HI. Resiliency in families: A conceptual model of family
adjustment in response to stress and crises. In: McCubbin HI, Thompson Al, McCubbin
MA, editors. Family assessment: Resiliency, coping and adaptation — Inventories for
research and practice. Madison, WI: University of Wisconsin-Madison; 1996. p. 1-64.

47. McCubbin HI, Thompson Al, Elver KM. Family Attachment and Changeability Index 8
(FACI 8). In: McCubbin HI, Thompson Al, McCubbin MA, editors. Family Assessment
Resiliency, Coping and Adaptation-Inventories for Research and Practice: Madison
University Wisconsin System; 1996. p. 725-51.

48. Wouters E, Masquillier C, Ponnet K, le Roux Booysen F. A peer adherence support
intervention to improve the antiretroviral treatment outcomes of HIV patients in South
Africa: The moderating role of family dynamics. Social Science & Medicine.

2014;113(0):145-53.

30



49. Braveman PA, Cubbin C, Egerter S, et al. Socioeconomic status in health research:
One size does not fit all. JAMA. 2005;294(22):2879-88.

50. Chandola T, Bartley M, Wiggins R, Schofield P. Social inequalities in health by
individual and household measures of social position in a cohort of healthy people. J
Epidemiol Community Health. 2003;57(1):56-62.

51. Freeman M, Nkomo N, Kafaar Z, Kelly K. Factors associated with prevalence of
mental disorder in people living with HIV/AIDS in South Africa. AIDS Care.
2007;19(10):1201-9.

52. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and
Depression Scale: An updated literature review. J Psychosom Res. 2002;52(2):69-77.

53. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr
Scand. 1983;67(6):361-70.

54. Chandra PS, Deepthivarma S, Jairam KR, Thomas T. Relationship of psychological
morbidity and quality of life to illness-related disclosure among HIV-infected persons. J
Psychosom Res. 2003;54:199-203.

55. Snaith RP. The Hospital Anxiety And Depression Scale. Health and Quality of Life
Outcomes. 2003;1(1):29.

56. Wouters E, Booysen FIR, Ponnet K, Baron Van Loon F. Wording Effects and the Factor
Structure of the Hospital Anxiety & Depression Scale in HIV/AIDS Patients on
Antiretroviral Treatment in South Africa. PLoS ONE. 2012;7(4):e34881.

57. Hu L-t, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling: A

Multidisciplinary Journal. 1999;6(1):1-55.

31



58. Muthen L, Muthen B. Chi square difference testing using the S-B scaled Chi square.
Note on Mplus website. 2005.

59. van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement invariance.
European Journal of Developmental Psychology. 2012;9(4):486-92.

60. Burkholder GJ, Harlow LL. An lllustration of a Longitudinal Cross-Lagged Design for
Larger Structural Equation Models. Structural Equation Modeling: A Multidisciplinary
Journal. 2003;10(3):465-86.

61. Adewuya AO, Afolabi MO, Ola BA, Ogundele OA, Ajibare AO, Oladipo BF, et al.
Relationship between Depression and Quality of Life in Persons with Hiv Infection in
Nigeria. The International Journal of Psychiatry in Medicine. 2008;38(1):43-51.

62. Kaharuza F, Bunnell R, Moss S, Purcell D, Bikaako-Kajura W, Wamai N, et al.
Depression and CD4 Cell Count Among Persons with HIV Infection in Uganda. AIDS and
Behavior. 2006;10(1):105-11.

63. Carrico A, Antoni M, Duran R, Ironson G, Penedo F, Fletcher M, et al. Reductions in
depressed mood and denial coping during cognitive behavioral stress management
with hiv-positive gay men treated with haart. Ann Behav Med. 2006;31(2):155-64.

64. Kim J, Jeong Yeob Han, Shaw B, McTavish F, Gustafson D. The Roles of Social Support
and Coping Strategies in Predicting Breast Cancer Patients’ Emotional Well-being:
Testing Mediation and Moderation Models. Journal of Health Psychology.
2010;15(4):543-52.

65. Savard J, Laberge B, Gauthier JG, Ivers H, Bergeron MG. Evaluating Anxiety and

Depression in HIV-Infected Patients. J Pers Assess. 1998;71(3):349-67.

32





