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Abstract

Introduction: Individuals who feel discomfort about their HIV status could be reluctant to 

disclose to others their status; ultimately, these sentiments may lead to depression, social isolation 

and poor adherence to medication. This study seeks to examine the associations between 

discomfort with HIV status, hopelessness, and depression among adolescents in Uganda.

Methods: We used baseline data from the Suubi+Adherence study, which recruited a total of 702 

adolescents (ages 10–16 years) living with HIV in southwestern Uganda. Structural equation 

models were conducted separately among in-school adolescents and out-of-school adolescents to 

assess the hypothesized associations between discomfort level with HIV status and depressive 

symptoms and if this association was mediated by hopelessness.

Results: Out-of-school adolescents had significantly higher depression scores compared with 

those in-school youth (M = 6.24 vs. M = 5.03, p < 0.001). Although high discomfort level with 

HIV status was significantly associated with higher depression scores among both in-school 

adolescents and out-of-school adolescent, this association among out-of-school adolescents (B = 

0.49, 95%CI: 0.19, 0.79), was more substantial than for in-school adolescents (B = 0.10, 95%CI: 

0.03, 0.17). Additionally, hopelessness was found to be a full mediator for this association among 

in-school adolescents and a partial mediator for out-of-school adolescents.

Discussion: One’s discomfort with their HIV status and the extent to which they are hopeful 

about the future can contribute to the development of depressive symptoms. These factors need to 

be further considered in the development of assessments and interventions as they may be vital for 

the treatment of depression among adolescents living with HIV.
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Introduction

Studies in Sub-Saharan Africa (SSA), including Uganda, have indicated that children from 

poverty-impacted and disadvantaged backgrounds are significantly affected by HIV and 

AIDS (Cohen, 2006; Pereznieto, Walker, Villar, & Alder, 2011; UNICEF, 2014). In Uganda, 

there were 7,500 new infections diagnosed in 2017 among children alone (UNAIDS, 2018). 

Of concern, HIV/AIDS is a highly stigmatized illness in Uganda; for instance, 25% of adult 

Ugandan men and women stated that they would not buy vegetables from a shopkeeper 

living with HIV (Chan et al., 2015).

The relationship between HIV status and depression has been well-documented (Kaharuza et 

al., 2006; Vreeman, McCoy, & Lee, 2017). However, there has been limited research on the 

protective factors that help to maintain the emotional and psychological well-being of HIV-

positive adolescents in SSA. In response, this study seeks to extend the knowledge base by 

examining associations between discomfort with HIV status, depression, and hopelessness 

among adolescents in Uganda. Our study is guided by the Hidden Distress Model which 

emphasizes the idea that choosing not to disclose one’s HIV status due to fear of rejection, 

shame and discrimination can cause psychological distress (Steward et al., 2008). 

Specifically, we hypothesize that adolescents’ discomfort level with their HIV status may 

contribute to their potential experience of depressive symptoms, and that this relationship is 

mediated by feelings of hopelessness.

Methods

This paper utilized baseline data from the Suubi+Adherence study (Ssewamala et al., 2019). 

Participants included 702 adolescents ages 10–16 years, both in school and out of school, 

living with HIV in Uganda. Protocols were approved by Columbia University (Protocol 

AAAK3852), the Makerere University School of Public Health (Protocol 210) and the 

Uganda National Council for Science and Technology (Protocol SS 2969) Institutional 

Review Boards. All participants provided written assent and caregivers gave informed 

consent for their adolescents’ participation.

Measures

Outcome.—Depressive symptoms were assessed by the 14-item Children’s Depression 

Inventory (CDI) (Traube, Dukay, Kaaya, Reyes, & Mellins, 2010). Each CDI item has three 

response options that correspond to varying levels of depression symptomatology (Kovacs, 

2014). The theoretical score ranged from 0–28, with higher scores indicating more 

depressive symptoms. There is no literature or “rule of thumb” on the specific cutoffs when 

one uses the 14-item scale, therefore, our team decided to use the mean as a cutoff. This 

scale has been used in Uganda (Kagotho, Bowen, Ssewamala, Vaughn, & Kirkbride, 2018).

Independent variable.—To measure our primary predictor of interest, in-school 

adolescents rated four scenarios on comfort level with talking about their HIV status to: 1) 

other adolescents in school, 2) close friends, 3) family members, and 4) a girlfriend/

boyfriend on a 4-point Likert scale. Out-of-school adolescents did not respond to the first 
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scenario. Higher scores indicate greater discomfort. The theoretical score ranged from 0–16 

for in-school adolescents and 0–12 for out-of-school adolescents.

Mediator.—The 20-item Beck’s Hopelessness scale was used to assess the adolescents’ 

pessimistic outlook and negative expectations (Dozois & Covin, 2004). Higher scores 

represent more hopelessness. The theoretical score ranged from 20–40.

Covariates.—Sociodemographic variables considered include age, gender, primary 

caregiver type, and school enrollment, family assets, family cohesion, and self-concept.

Statistical analyses

Bivariate analyses were used to test for differences between in-school vs out-of-school 

adolescent characteristics using survey commands to adjust within-cluster correlation. Under 

the survey commands, we report Rao-Scott F-statistics (Rao & Scott, 1984) for categorical 

variables and adjusted Wald F-statistics (design-based F) for continuous variables. P-values 

were set a priori and considered statistically significant at <0.05 level.

SEM models were separately built for in-school vs out-of-school adolescents. In the 

mediation analysis, the direct effect (c’) is the effect of discomfort with HIV status on 

depressive symptoms in the absence of hopelessness as a mediator. The indirect effect (a×b) 

represented how much of the effect of discomfort with HIV status on depressive symptoms 

is due to mediated effects through hopelessness. Thus, the total effect (c) of discomfort with 

HIV status on depression is the sum of direct and indirect effects (c = c’ + a×b; Sobel, 

1986). We used maximum likelihood estimation with robust (Huber-White) standard errors 

(MLR) to account for within-clinic correlation (White, 1980, Satorra & Bentler, 1988; 

Albert Satorra & Bentler, 1994). Statistical programs used were Mplus 8.3 (Muthen & 

Muthen, 1998–2017) and Stata SE. Version 15 (StataCorp, 2017)

Results

In total, 675 participants completed all CDI items and were included in analysis. Out-of-

school adolescents had statistically significantly higher CDI (M = 6.24 vs. M = 5.03, p < 

0.001) and Beck Hopelessness scores (M = 26.25 vs. M = 25.60, p < 0.045) compared with 

those in-school adolescents. In-school adolescents possessed more family assets than out-of-

school adolescents (89.15% vs. 75.90%, p < 0.001)

SEM findings.

For in-school adolescents (Model 1, Figure 1), there was a statistically significant total effect 

of discomfort with HIV status on depressive symptoms. Each additional HIV status 

discomfort level unit was associated with a 0.10 point increase in depressive symptoms (B = 

0.10, 95% CI: 0.03, 0.17). The indirect effect of HIV status discomfort level on depressive 

symptoms was statistically significant (B = 0.03, 95% CI: 0.004, 0.05), indicating that the 

HIV status discomfort level increased hopelessness which, in turn, was associated with more 

depressive symptoms. The direct effect of the HIV status discomfort level on depressive 

symptoms, however, was not statistically significant after controlling for the mediator (B = 

0.07, 95% CI: −0.01, 0.14), indicating that hopelessness is a full mediator of the association 
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between the HIV status discomfort level and depressive symptoms. The proportion of the 

total effect mediated by hopelessness is 26.47% (ab/c × 100%). The variation in the 

depressive symptoms explained by the HIV status discomfort level and the mediator together 

is 27.3% (R2 = 0.273).

For out-of-school adolescents (Model 2, Figure 2), there was a statistically significant total 

effect of HIV status discomfort level on depressive symptoms and the effect size was 

stronger compared with in-school adolescents. Each additional HIV status discomfort level 

unit was associated with a 0.49 point increase in depressive symptoms (B = 0.49, 95%CI: 

0.19, 0.79). The direct effect of the HIV status discomfort level on depressive symptoms was 

also statistically significant (B = 0.40, 95% CI: 0.18–0.62) but lower than the total effect. 

The indirect effect of the HIV status discomfort level on depressive symptoms, however, was 

not statistically significant (B = 0.08, 95% CI: −0.05, 0.22), indicating that hopelessness is a 

partial mediator for the association between the HIV status discomfort level and depressive 

symptoms. The proportion of the total effect mediated by hopelessness is 17.45% (ab/c × 

100%). The variation in depressive symptoms explained by HIV status discomfort level and 

the mediator together is 31.9% (R2 = 0.319). Goodness of fit indices for the SEM were as 

follows: χ2 (20) = 1119.309, p < 0.001, Chi-Square contribution from each group: 120.85 

for out-of-school adolescents, and 998.46 for in-school adolescents; CFI = 0.23; TLI = 

−0.85, RMSEA = 0.404, and SRMR = 0.18.

Discussion

Our primary findings align with the Hidden Distress Model and signal a strong association 

between feelings of discomfort surrounding one’s HIV status and levels of depression 

among a particularly young, vulnerable, and ever-increasing subpopulation of the HIV/AIDS 

pandemic. In addition, adolescents’ discomfort with their HIV status and the extent to which 

they are hopeful about their future can impact subsequent depression. These are important 

issues to consider for adolescents in SSA living with HIV, especially for prevention and 

treatment of depression.

In-school adolescents reported less depression and hopelessness compared to out-of-school 

counterparts. This could be related to receiving social support and education about HIV 

within schools; both of which can reduce stigma and subsequent depression (Takada et al., 

2014). Additionally, male adolescents, especially those younger in age, were more likely to 

report depressive symptoms compared to female adolescents. This surprising finding is 

counterintuitive to conventional mental health knowledge (Nolen-Hoeksema, 2001), but 

consistent with past SSA studies (Han, Ssewamala, & Wang, 2013; Ssewamala, Nabunya, 

Ilic, Mukasa, & Damulira, 2015).

Limitations include use of cross-sectional and self-report data and possible social 

desirability bias. Due to the young age of participants, HIV discomfort items asking about 

boyfriends/girlfriends could have the potential for information bias. Additionally, the small 

sample size of out-of-school adolescents may have reduced statistical power. Furthermore, 

goodness of fit indices for the SEM are limited and the models in this study were only able 

to capture a piece of the overall problem due to the complexity of mental health variables, 
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illustrating the need for more comprehensive research into the mental health of this 

population.

Despite limitations, our findings have clinically relevant implications for targeting and 

tailoring interventions that address the mental health challenges of young people living with 

HIV. Specifically, this research helps to expand the understanding of the mechanism 

between hopelessness and depression among this population and highlight the importance of 

reducing social stigma and discrimination surrounding those who are HIV positive in SSA. 

Doing so can help minimize the discomfort and fear of status disclosure that HIV positive 

adolescents feel, and subsequently reduce feelings of hopelessness and depression.
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Figure 1. 
Structural equation model among adolescents enrolled in school

Note:

1. Marked bold are statistically significant unstandardized coefficient.

2. a = effect of the primary predictor on the mediator; b = effect of the mediator on the 

outcome; c’= the direct effect of the primary predictor on the outcome; c = the total effect of 

the primary predictor on the outcome.

3. The model adjusts for potential covariates: age, gender, no parents (the primary caregiver 

of the adolescent is not parent), family assets, and family cohesion.

4. Self-concept is a covariate only adjusted for the outcome but not for the mediator

5. This figure only presents the unstandardized coefficient for a, b, c’ and c path. All other 

unstandardized coefficients and standardized coefficient produced by the model are 

presented in the Table 2.
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Figure 2. 
Structural equation model among adolescents who were not enrolled in school

Note:

1. Marked bold are statistically significant unstandardized coefficient.

2. a = effect of the primary predictor on the mediator; b = effect of the mediator on the 

outcome; c’= the direct effect of the primary predictor on the outcome; c = the total effect of 

the primary predictor on the outcome.

3. The model adjusts for potential covariates: age, gender, no parents (the primary caregiver 

of the adolescent is not parent), family assets, and family cohesion.

4. Self-concept is a covariate only adjusted for the outcome but not for the mediator

5. This figure only presents the unstandardized coefficient for a, b, c’ and c path. All other 

unstandardized coefficients and standardized coefficient produced by the model are 

presented in the Table 2.
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Table 1.

Sample characteristics among the entire sample and by school enrollment (N=675)

Total Enrolled in school 
(n=592)

Did not enroll in school 
(n=83)

Design-based 
F p

n (%) or Mean [SD]

Age 65.26 <0.001

 10–13 467 (69.19) 445 (75.17) 22 (26.51)

 14–16 208 (30.81) 147 (24.83) 61 (73.49)

Gender 0.034 0.855

 Male 294 (43.56) 257 (43.41) 37 (44.58)

 Female 381 (56.44) 335 (56.59) 46 (55.42)

Primary caregiver

 Parent 318 (47.11) 294 (49.66) 24 (28.92) 7.17 0.002

 Grandparent 198 (29.33) 170 (28.72) 28 (33.73)

 Other relatives 159 (23.56) 128 (21.62) 31 (37.35)

Family asset 15.75 <0.001

 High possession (7 or more 
reported assets) 591 (87.56) 528 (89.19) 63 (75.90)

 Low possession (6 or fewer 
reported assets) 84 (12.44) 64 (10.81) 20 (24.10)

Family Cohesion Scale (reversed) 16.28 (6.78) 16.11 (6.76) 17.48 (6.83) 2.93 0.095

Depression 5.18 [3.76] 5.03 [3.74] 6.24 [3.74] 11.88 0.001

HIV status discomfort level 12.04 [3.33] 12.49 [3.16] 8.86 [2.65] -- --

Hopelessness 25.68 [3.44] 25.60 [3.46] 26.25 [3.27] 4.28 0.045

Low self-concept 36.32 [10.13] 36.08 [10.03] 38.02 [10.62] -- --
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Table 2.

Structural equation model predicting depressive symptoms among adolescents currently enrolled in school and 

who did not enroll in school.

Model 1: Enrolled in school (n = 592) Model 2: Did not enroll in school (n = 83)

B 95% CI β B 95% CI β

Depression on

Hopelessness 0.23 0.16 0.30 0.22 0.22 0.06 0.49 0.20

Age 
a 0.72 0.08 1.37 0.09 0.49 –1.03 2.01 0.06

Gender 
b 0.73 0.28 1.18 0.10 0.88 –0.24 2.01 0.12

Primary caregiver 
c 0.03 –0.37 0.43 0.004 –0.10 –1.29 1.08 –0.01

Family assets 
d 0.54 –0.14 1.23 0.05 –0.17 –1.62 1.29 –0.02

Low family cohesion 0.10 0.05 0.14 0.18 0.07 –0.02 0.16 0.13

Low self-concept 0.10 0.07 0.12 0.26 0.10 0.03 0.17 0.29

Hopelessness on

HIV discomfort level 0.12 0.04 0.20 0.11 0.39 0.14 0.64 0.31

Age 1.14 0.67 1.61 0.14 1.71 0.54 2.87 0.23

Gender 0.63 0.23 1.03 0.09 0.44 –0.90 1.78 0.07

Primary caregiver 0.87 0.42 1.31 0.13 0.71 –0.53 1.94 0.10

Family assets –0.22 –0.89 0.46 –0.02 0.29 –1.06 1.65 0.04

Low family cohesion 0.12 0.09 0.15 0.24 0.01 –0.08 0.09 0.01

Intercepts

Hopelessness 20.65 19.47 21.83 5.98 21.48 18.55 24.42 6.57

Depression –7.70 –9.07 –6.34 –2.11 –8.48 –14.61 –2.34 –2.32

Residual variances

Hopelessness 10.53 9.68 11.38 0.88 9.15 7.27 11.03 0.86

Depression 9.90 9.01 10.78 0.74 9.70 7.49 11.91 0.72

Direct effect 0.07 –0.01 0.14 0.07 0.40 0.18 0.62 0.29

Indirect effect 0.03 0.004 0.05 0.02 0.09 –0.05 0.22 0.06

Total effect 0.10 0.03 0.17 0.09 0.49 0.19 0.79 0.35

Proportion of total effect mediated 26.47% –- –- –- 17.45% –- –- –-

a
Age: 10–13 vs. 14 −16 years old; reference group: 14 −16 years old

b
Gender: male vs. female; reference group: female

c
Primary caregiver: parents vs. other relatives; reference group: parents

d
Family assets: high possession vs. low possession; reference group: high possession

e
B: unstandardized regression coefficient; β : the standardized estimate

f
Marked bold are statistically significant unstandardized coefficient
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