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Abstract

Introduction—Depression and anxiety are highly comorbid among people living with HIV
(PLHIV), but few instruments have been validated for use in sub-Saharan Africa. The objective of
this study was to determine the reliability and validity of the 25-item Hopkins Symptom Checklist
(HSCL) in a population-based sample of PLHIV in rural Uganda.

Methods—We conducted a scale validation sub-study of PLHIV nested within an ongoing
population-based sample of all residents living in Nyakabare Parish, Mbarara District, Uganda. All
participants identified as HI\-positive by self-report were administered the 25-item HSCL. We
performed parallel analysis on the scale items and estimated internal consistency of the identified
sub-scales using ordinal alpha. To assess construct validity we compared the sub-scales to related
constructs, including subjective well being (happiness), food insecurity, and health status.

Results—Of 1,814 eligible adults in the population, 158 (8.7%) self-reported being HIV positive.
The mean age was 41 years, and 68% were women. Mean HSCL-25 scores were higher among
women compared with men (1.71 vs. 1.44; t=3.6, P<0.001). Parallel analysis revealed a three-
factor structure that explained 83% of the variance: depression (7 items), anxiety (5 items), and
somatic symptoms (7 items). The ordinal alpha statistics for the sub-scales ranged from 0.83-0.91.
Depending on the sub-scale, between 27-41% of the sample met criteria for caseness. Strong
evidence of construct validity was shown in the estimated correlations between sub-scale scores
and happiness, food insecurity, and self-reported overall health.
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Conclusions—The HSCL-25 is a reliable and valid measure of mental health among PLHIV in
rural Uganda. In cultural contexts where somatic complaints are commonly elicited when
screening for symptoms of depression, it may be undesirable to exclude somatic items from
depression symptom checklists administered to PLHIV.
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INTRODUCTION

Depression, which is one of the leading causes of disability worldwide [1], is highly
prevalent among people living with HIV (PLHIV) [2,3]. In studies conducted in sub-Saharan
Africa, nearly one in five PLHIV have been found to have major depressive disorder and
nearly one in three PLHIV have clinically significant symptoms of depression [4]. These
statistics highlight an important public health problem because depression is associated with
reduced HIV treatment adherence and adverse health outcomes among PLHIV, such as HIV
transmission risk behavior, poorer physical functioning, and hazardous alcohol use [5-8]. In
addition, the presence of anxiety symptoms among PLHIV has also been shown to
compromise HIV-related outcomes, although less is known in this regard [9].

Identifying and treating depression among PLHIV not only improves access to care and
initiation of treatment but also improves treatment adherence and prevents disease
progression [5,6,10]. Accordingly, there has been considerable interest in the use and
application of depression screening tools in care settings where specialist psychiatric care is
unavailable [11]. Since both depression and HIV present with similar somatic or physical
symptoms, screening for depression among PLHIV can be a difficult undertaking in
population-based studies, especially in sub-Saharan Africa [12,13]. Moreover, there is need
to consider cultural differences when using depression scales developed in Western
populations to screen for depression in African populations [11,14]. Overall, the lack of
validated screening tools complicates research focusing on mental health and HIV in sub-
Saharan Africa [11].

There are few published studies on the validation of screening instruments for detection of
both depression and anxiety among PLHIV. In a recently published systematic review of
scale validation studies conducted in sub-Saharan Africa [4], the most frequently studied
depression screening scales were the Center for Epidemiologic Studies-Depression (CES-D)
and the Patient Health Questionnaire (PHQ). Few studies compared the reliability and/or
validity of different depression screening scales; Akena et al. [15] was a notable example in
comparing the CES-D and PHQ-9 to the Kessler-10. Several studies have identified a
somatic factor, suggesting the importance of careful symptom assessment among PLHIV in
the setting of depression and/or anxiety. Depending on illness stage and treatment status,
PLHIV may experience somatic symptoms such as fatigue, disturbed sleep, and weight loss
that could potentially overlap with the manifestations of depressive disorders [16]. Among
studies that examined multi-factor scales, such as the Hopkins Symptom Checklist for
Depression, most focused solely on the depression subscales and typically excluded anxiety
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subscales from consideration. One exception is the study conducted by Kaaya and
colleagues [17], who validated a depression and anxiety screening scale among pregnant
women in Tanzania. To address this gap in the literature, we examined the reliability and
validity of the Hopkins Symptom Checklist for Depression (HSCL), a 25-item scale that
assesses symptoms of both depression and anxiety, in a population-based sample of PLHIV
in rural Uganda.

Ethics Statement

We obtained feedback on the design of our study from a community advisory board,
comprised of eight community leaders (four men and four women), including the district
community development officer and a person living with HIV volunteering as a counselor at
the local HIV clinic. Ethical approval for all study procedures was obtained from the
Partners Human Research Committee, Massachusetts General Hospital; and the Institutional
Review Committee, Mbarara University of Science and Technology. Consistent with
national guidelines, we received clearance for the study from the Uganda National Council
for Science and Technology and from the Research Secretariat in the Office of the President.

Study Population and Design

The study was conducted in Nyakabare Parish located in Mbarara District, located
approximately 275 kilometers southwest of Kampala, the capital city of Uganda. The local
population largely depends on subsistence agriculture for income and consumption, and both
food and water insecurity are common [18,19]. We used an iterative process, involving
conversations with local officials and field investigations, to select prospective study sites.
We selected Nyakabare Parish because of its tractable size, both in terms of population and
in terms of geographic area, and because the village leadership supported our study’s
presence.

Approximately three months prior to survey administration, we conducted a population
census within the parish and enumerated all adults aged 18 years and older, as well as
emancipated minors (16—18 years). We excluded persons younger than 18 years of age who
were not emancipated minors and adults who did not consider Nyakabare their primary
place of residence. We also excluded adults who could not communicate effectively or
efficiently with research staff, e.g., due to deafness, mutism, or aphasia; and adults with
psychosis, neurological damage, acute intoxication, or an intelligence quotient less than 70
(all of which were determined in the field by non-clinical research staff in consultation with
a supervisor).

A research assistant who spoke the local language (Runyankore) approached each
potentially eligible study participant at their home or (less frequently and only by request)
place of work. The research assistant described the study in detail to each person who
expressed potential interest in participation. Written informed consent to participate was
obtained. Study participants who were not literate were permitted to indicate consent with a
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thumbprint. Participants were interviewed on a one-on-one basis in a private area, out of
earshot from other persons.

Survey Instrument

The survey was programmed into laptop computers for administration in the field, using the
Computer Assisted Survey Information Collection (CASIC) Builder™ software program
(West Portal Software Corporation, San Francisco, Calif.). Survey questions were first
written in English, translated into Runyankore, and then back translated into English to
verify the fidelity of the translated text. The translation and back-translation was an iterative
process involving in-depth consultation and pilot testing with 18 key informants.

All study participants were asked to report their HIV serostatus, with the following response
options: HIV-positive, HIV-negative, unknown, or refused. Given that it is rare for persons to
identify as HIV-positive when they are actually seronegative [20], study participants were
categorized as HIV-positive if they indicated as such on the survey. All other participants
were categorized as having unknown serostatus. The analyses reported in this manuscript
focus specifically on the sample of study participants who identified themselves as HIV-
positive.

The 25-item HSCL was originally derived from the 90-item Symptom Checklist (SCL-90)
and has traditionally been administered as a 15-item subscale measuring symptoms of
depression and a 10-item subscale measuring symptoms of anxiety [21]. Following the scale
development study conducted by Bolton and Ndogoni [22] in rural Uganda, we modified the
depression subscale by adding a new item (“don’t care what happens to your health”) and
deleting one item (“feeling trapped”). Participants rated the frequency of each symptom in
the last seven days on a four-point Likert-type scale, ranging from “not at all” (1) to “very
much” (4). The total severity score is then calculated as the mean of the items (range, 1-4),
with higher scores indicating greater symptom severity. In addition to the survey procedures
above, two experienced Ugandan psychiatrists scrutinized the translation to ensure that it
preserved concepts and connotations beyond simple semantic equivalence.

We also measured several related constructs, including subjective well-being (happiness),
food insecurity, and self-reported overall health. Subjective well-being has a well known
inverse correlation with psychological distress [23,24]. To measure subjective wellbeing, we
used a one-item happiness scale: “Considering everything together, how would you say
things are in your life? Would you say that you are very happy, fairly happy, or not happy?”
In many settings in sub-Saharan Africa, food insecurity is one of the most predominant
forms of uncertainty experienced in daily living and has a well known positive correlation
with psychological distress [25,26]. To measure food insecurity, we used the 3-item
Household Hunger Scale, an abbreviated form of the 9-item Household Food Insecurity
Access Scale, which has been validated in this population [18,27]. Finally, to measure self-
reported overall health, we used a one-item scale [28,29]: “How is your health in general? Is
it very good, good, bad, or very bad?”

AIDS Behav. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ashaba et al. Page 5

Statistical Analysis

Statistical analyses were conducted using Stata/MP software (version 13.1, StataCorp LP,
College Station, Tex.) and R (version 3.3.2, The R Foundation for Statistical Computing,
Vienna, Austria). We used parallel analysis to inform our decision about the number of
factors to retain [30-32]. We calculated ordinal alphas to assess the internal consistency of
the identified factors [33]. We examined item-test correlations, and then re-calculated the
ordinal alphas after sequentially deleting each of the items in turn.

The subscale scores were calculated by averaging across the subscale items. As with many
large-scale epidemiological studies, we did not have access to a gold standard criterion of
mental health (e.g., clinical psychiatric assessments for all members of the population) to
assess criterion-related validity. Therefore as a preliminary step to identify caseness for
depression and anxiety, we used the conventional cutoff of >1.75 that has been used
previously [21,34-36]. Caseness is a binary variable that indicates a positive screen for
depression and/or anxiety, equal to 1 if the subscale score exceeds the cutoff and 0
otherwise. In addition, we relied upon several different assessments of construct validity by
correlating the subscales with the previously described variables theorized to be associated
with mental health status in this context: subjective well-being (happiness), food insecurity,
and self-reported overall health. To estimate correlations we computed Spearman’s rank
correlation coefficient, with confidence intervals calculated using Fisher’s z transform
[37,38]. Test statistics from two-sample t-tests were converted to point-biserial correlation
coefficients to facilitate comparisons with the Spearman rank correlation coefficients.

RESULTS

Summary Statistics

Sociodemographic characteristics of the sample are listed in Table 1. Of the 1,814 eligible
adults in the population, 158 reported being HIV positive (8.7%). Mean participant age was
41 years (standard deviation [SD], 10.7), 68% were women, and 54% were married or
cohabiting. Study participants were evenly distributed among the 8 villages of the parish,
with between 17-22 PLHIV per village. The mean HSCL-25 score was 1.6 (SD, 0.45) and
ranged from 1 to 2.8, with mean scores higher among women compared with men (1.71 vs.
1.44; t=3.6, P<0.001).

Factor Structure

Exploratory factor analysis of the 25-item HSCL revealed a dominant factor with an
eigenvalue of 7.4 that alone explained 60% of the variance. There were two additional
factors both with eigenvalues of 1.4 that explained another 12% and 11% of the variance.
Visual examination of the scree confirmed this three-factor structure (Figure 1). The adjusted
eigenvalue was largest for factor 1, followed by steep declines in the adjusted eigenvalues
for factors 2 and 3; the remaining adjusted eigenvalues were negligible. Oblique promax
rotation yielded a 3-factor structure solution with a pattern of factor loadings that was easiest
to interpret. Factor 1 consisted of 7 items, with factor loadings ranging from 0.49-0.76, that
were related to depressed mood and negative affect; we labeled this factor the “depression
subscale” (Table 2). Factor 2 consisted of 5 items, with factor loadings ranging from 0.46—

AIDS Behav. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ashaba et al.

Reliability

Validity

Page 6

0.84 that were related to agitation or anxiety; we labeled this factor the “anxiety subscale.”
Factor 3 consisted of 7 items, with factor loadings ranging from 0.42-0.68 that were related
to somatic symptoms; we labeled this factor the “somatic symptoms subscale.” The
remaining 6 items did not load substantively on any of these identified factors. Correlations
between these three factors ranged from 0.4-0.5.

The 7-item depression subscale had an ordinal alpha of 0.90. Mean values on this subscale
ranged from 1 to 3.7, with a sample mean of 1.51 (SD, 0.58); higher scores indicate greater
depression symptom severity. Approximately one-quarter of the sample (42 [27%]) met
criteria for caseness on this scale. The 5-item anxiety subscale had an ordinal alpha of 0.91,
with values ranging from 1 to 3.6 (mean, 1.45; SD, 0.60); higher scores indicate greater
anxiety symptom severity. A similar number of study participants (44 [28%]) met criteria for
caseness on the anxiety subscale. The 7-item somatic symptoms subscale had an ordinal
alpha of 0.83. Values on the somatic symptoms subscale ranged from 1 to 3.9, with a mean
of 1.81 (SD, 0.62). A larger proportion of the sample (64 [41%]) met criteria for caseness on
the somatic symptoms subscale. Of the participants who met criteria for caseness on the
somatic symptoms subscale, only 26 (41%) also met criteria for caseness on the depression
subscale; similarly, of the participants who met criteria for caseness on the depression
subscale, 16 (38%) did not also meet criteria for caseness on the somatic symptoms
subscale. More than one-half of the sample (89 [56%]) met criteria for caseness on at least
one subscale, while only 20 (13%) met criteria for caseness on all three subscales.

The 7-item depression subscale identified in this study had a statistically significant positive
correlation with the modified 15-item depression subscale developed by Bolton & Ngodoni
[22] (r=0.87; 95% ClI, 0.83-0.91). When participants were categorized according to caseness
on both subscales, most participants were consistently classified on both subscales (125
[81%]). Twenty-one participants (14%) were classified as having probable depression on the
Bolton & Ngodoni subscale but not on the new 7-item depression subscale, while only 8
participants (5%) were classified as having probable depression on the new subscale but not
on the Bolton & Ngodoni subscale.

There was a statistically significant inverse correlation between happiness and both the
depression (r=—0.43; 95% CI, —0.55 to —0.30) and anxiety (r=—0.32; 95% CI, -0.45 to
-0.17) subscales. Cuzick’s test confirmed a trend of increasing symptom scores across the
different levels of happiness (P<0.001 for both depression and anxiety). Similarly, there was
a statistically significant positive correlation between food insecurity and both the
depression (r=0.27; 95% Cl, 0.12-0.41) and anxiety (r=0.32; 95% ClI, 0.17-0.45) subscales.
The somatic symptoms subscale also had a statistically significant inverse correlation with
happiness (r=—0.21; 95% CI, —0.35 to —0.05) and a statistically significant positive
correlation with food insecurity (r=0.22; 95% ClI, 0.07-0.37), although these correlation
coefficients were slightly smaller in magnitude. The somatic symptoms subscale had a
stronger and statistically significant inverse correlation with self-reported overall health (r=
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-0.40; 95% CI, -0.53 to —0.26). Cuzick’s test confirmed a trend of increasing somatic
symptom scores across the different levels of self-reported overall health (P<0.001).

DISCUSSION

The findings indicate that the HSCL-25 is a reliable and valid measure of depression and
anxiety among PLHIV in rural Uganda. Parallel analysis revealed a three-factor solution
with three related, but distinct, constructs: depression, anxiety and somatic symptoms. The
three sub-scales were internally consistent. The depression and anxiety sub-scales correlated
strongly with happiness and food insecurity while the somatic symptoms sub-scale was
more strongly correlated with overall self-reported health, thus providing evidence of
construct validity.

The depression and anxiety sub-scales showed slightly higher reliability compared with the
somatic symptoms sub-scale. The scale reliability coefficients demonstrated by the
depression and anxiety sub-scales are similar in magnitude to those estimated in a previous
study of women recruited from an antenatal clinic in Tanzania [39]. Nearly one-third of
participants met criteria for caseness on the depression subscale, which is broadly in
agreement with findings from other parts of Uganda and from other countries in sub-Saharan
Africa [40-44].

The three-factor structure is similar to what has been found in a related study of PLHIV in
Tanzania [17]. The high rate of caseness on the somatic symptoms sub-scale can potentially
be explained by the unique features of the sample (i.e., all were HIV positive). Additionally,
across different cultures in sub Saharan Africa, including Uganda, people tend to express
their feelings using physical symptoms because they perceive them to be of greater relevance
when seeking care [12,13,45-47]. Although previous studies from the U.S. have suggested
that there is need to exclude somatic symptoms from depression screening tools for PLHIV
[16,48], somatic symptoms are commonly expressed by persons with common mental
disorders in most cultures across Uganda. In a previous study of PLHIV in Uganda
undergoing treatment for depression, study participants explained depression as an illness of
many thoughts and worries that affect physical well-being, hence the presentation of
physical symptoms among patients with depression [49]. Therefore, excluding somatic
symptoms while assessing for depression among PLHIV may potentially limit the ability to
capture symptoms of depression since somatic symptoms have been observed to be one of
the principal modes of expressing psychological distress [50,51].

Our findings should be interpreted in view of several limitations. First, HIV serostatus was
based on self-report. Although it is unlikely that many participants were misclassified (i.e., it
is unlikely that persons would have reported themselves to be HIV-positive when in fact they
were HIV-negative) [20], it is possible that there were some persons in the general study
population who were HIV-positive but who were either unaware of their seropositivity or
who falsely reported themselves to be HIV-negative. Both of these are non-trivial
possibilities given that many PLHIV in Uganda have not been tested and are unaware of
their seropositivity [52] and also given that HIV remains highly stigmatized in Uganda [53-
55]. Nonetheless, our HIV prevalence estimate of 8.7% (based on self-report) is similar to
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the HIV prevalence estimate of 8.0% for southwest Uganda in the 2011 Uganda AIDS
Indicator Survey (based on unlinked anonymous HIV testing) [56]; therefore we anticipate
that any potential bias resulting from misclassification would be minimal. Second, we did
not have access to a gold standard for the purposes of determining criterion-related validity.
Thus, caution should be exercised in reviewing our findings. Studies with population-based
data on clinical psychiatric assessments are rare. Future studies validating the HSCL-25
against a gold standard of psychiatric diagnosis among PLHIV should be considered. Third,
for the somatic symptoms subscale specifically, we did not have objective measures of
disease progression (e.g., CD4+ T-lymphocyte cell count) for our assessments of construct
validity. We used a measure of self-reported overall health that is generally accepted as a
valid measure of health status [28,29]. However, because HIV status was self-reported and
testing for CD4 levels was not done, we were not able to definitively conclude that the high
rate of somatic symptoms was related to advanced HIV disease.

Conclusions

In summary, this study found that the HSCL-25 is a reliable and valid measure of mental
health among PLHIV in rural Uganda. In this population, the prevalence of depression and
anxiety are high. Moreover, the experience of depression is a mixed picture of cognitive,
affective, anxiety, and somatic symptoms. Excluding somatic symptoms could potentially
lead to many undetected cases of depression and, therefore, undertreatment overall. Thus,
somatic symptoms should be taken into consideration when assessing for depression among
PLHIV in rural Uganda.
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The graph shows the observed vs. adjusted eigenvalues of the identified factors, in declining
order of magnitude. As is shown in the figure, the adjusted eigenvalue was largest for factor
1, followed by steep declines in the adjusted eigenvalues for factors 2 and 3; the remaining
adjusted eigenvalues were negligible.
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Summary statistics (N=154)

Mean (range) or N (%)

Sex
Men 52 (33%)
Women 106 (67%)
Age, years 41 (17-70)
Formal education
None 27 (17%)
Some primary (P1£P6) 67 (42%)
Completed primary (P7£P8) 40 (25%)
More than primary 24 (15%)
Marital status
Married or cohabitating 86 (54%)
Separated, divorced, or widowed | 60 (38%)
Single 11 (7%)
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Factor structure

Table 2.

Factor 1 (depression)

Factor 2 (anxiety)

Factor 3 (somatic symptoms)

Crying easily

Felt suddenly scared

Felt weak

Hopeless about future

Felt fearful

No desire for sex

Felt unhappy

Felt nervousness

Poor appetite

Felt without friends

Felt terror or panic

Faint, dizzy or weak

Everything was an effort

Felt difficult to settle

Heart beat so fast

Felt useless

Trembling

Felt tense

Headaches
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