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Abstract

Depression is a major cause of disease burden and is linked to poor quality of life (QOL) among 

adolescents. We examined the roles of sexual behaviors, HIV risk perception, and anticipated HIV 

stigma on depressive symptomatology and QOL among 4096 adolescents in a rural region of 

western Kenya with a high burden of HIV. Participants were aged 15–19 years, had not been tested 

for HIV in the previous 6 months, and had never been diagnosed with HIV. Anticipated stigma and 

risk perception were directly associated with depressive symptomatology and QOL. There was 

evidence of small indirect effects -- through stigma -- of risk perception on depressive 

symptomatology and QOL. Gender moderated relationships between sexual behavior and risk 

perception, depressive symptomatology, and QOL. Results suggest that developing effective 

gender-based interventions to address stigma, sexual behavior, and risk perception may be 

important for improving adolescent well-being in high HIV prevalence contexts.

Resumen

La depresión es una de las principales causas de carga de morbilidad y se asocia con una pobre 

calidad de vida (CdV) de los adolescentes. Nosotros estudiamos el papel de los comportamientos 

sexuales, la percepción de riesgo del VIH, y el estigma anticipado del VIH en relación con la 

sintomatología depresiva y la CdV de 4 096 adolescentes provenientes de una región rural del 

oeste de Kenia con alta carga de VIH. Los participantes, adolescentes de entre 15 y 19 años, no se 

habían hecho la prueba de detección del VIH en los últimos 6 meses y, además, nunca habían sido 
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diagnosticados con VIH. El estigma anticipado y la percepción de riesgo estaban asociados 

directamente con la sintomatología depresiva y la CdV. Hubo evidencia de pocos efectos 

indirectos de percepción de riesgo–generados por el estigma–en la sintomatología depresiva y la 

CdV. El género moderó las relaciones entre el comportamiento sexual y la percepción de riesgo, la 

sintomatología depresiva y la CdV. Los resultados sugieren que desarrollar intervenciones con 

enfoque de género para abordar el tema del estigma, los comportamientos sexuales y la percepción 

de riesgo, puede ser importante para mejorar el bienestar de los adolescentes que viven en un 

contexto con alta prevalencia de VIH.
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INTRODUCTION

Depression is a major cause of suicide (1–3), disease burden (4–6), and poor quality of life 

(QOL) (7, 8) globally among children and adolescents. According to the World Health 

Organization (WHO), an estimated 10–20% of children and adolescents worldwide have a 

mental disorder (9). In 2017, having a mental disorder was one of the top ten causes of years 

lived with disability among global youth under 20 years old (10). Recent research among 

children and adolescents in the US and China indicates that 21 – 26% report having current 

depressive symptoms (11–13).

However, there is currently a dearth of data about prevalence of mental disorders, including 

depression, among children and adolescents in sub-Saharan Africa (4, 14). The limited 

available data suggest that the region has high rates of mental illness burden among young 

people (5), with increasing concerns about depression (4). We reviewed recent community–

based (e.g., non–clinic) research in 11 sub-Saharan African countries that reported 

prevalence of depressive symptoms among young people aged 13–26 years (3, 15–24). In 

these studies, the median prevalence of depressive symptoms was 30.5%. Like depressive 

symptom estimates in other regions (12, 25), the estimates varied widely (range = 9 – 64%; 

interquartile range = 25.5 – 39.5%), which may reflect differences in measurement tools, 

depression severity or recall period assessed, population or sample characteristics, or other 

factors. Moreover, the literature suggests that among youth, risk factors for mental disorders, 

such as depression, may be multifactorial (biological, psychological, and social) (26).

In this paper, we build on previous research among adults that indicates that anticipated HIV 

stigma (the belief that an HIV diagnosis will result in vulnerability to stigma due to 

community norms) may be an important risk factor for poor mental health in high risk 

populations or among individuals in high prevalence regions (27–29). Studies among 

adolescents living with HIV and AIDS orphans also suggest an association between HIV-

related stigma and poor mental health (30–32). Similarly, adolescents who are either 

uninfected or unaware of their status residing in high burden regions may be vulnerable to 

anticipated HIV stigma because they may consider themselves to be at heightened risk for 

infection. This risk perception may be due to a number of factors including risky sexual 
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behavior; persistent communication (in school and at home) about the elevated risk for HIV 

among youth; research, programmatic, and media focus on HIV infection among youth in 

sub-Saharan African countries; and the likelihood that adolescents know (or knew, if now 

deceased) someone living with HIV (33).

Moreover, these adolescents are likely to be familiar with long-standing consequences of an 

HIV diagnosis in their communities, including negative perceptions and stigmatizing norms, 

often directed at individuals living with HIV. They may anticipate being similarly 

stigmatized if they were to receive an HIV diagnosis (34). In turn, chronic stress, fear, and 

anxiety due to anticipated HIV stigma may have a deleterious effect on the mental health 

and well-being of these adolescents (35).

The primary mode of HIV transmission among adolescents in sub-Saharan Africa is unsafe 

heterosexual intercourse, e.g., unprotected sex with multiple partners or with someone who 

has had multiple partners (36). It is possible that adolescents who identify as being at higher 

risk for HIV because of their risky sexual behavior are likely to experience anticipated 

stigma and consequently poorer psychosocial outcomes. Thus, sexual behavior and HIV risk 

perceptions may affect adolescents’ mental health indirectly through anticipated stigma. 

Although these relationships may be important among youth in high burden sub-Saharan 

African countries, they have not been examined in previous research.

Sexual behavior may also have a direct effect on psychological outcomes among youth. For 

example, a longitudinal study among adolescents in the United States found that engaging in 

sexual behaviors increased their risk for depression, especially for girls (37). Additionally, 

cross-sectional studies among youth in sub-Saharan Africa have shown associations between 

feelings of sadness or hopelessness, sexual activity, and number of sexual partners (3) and 

between psychological distress and sexual health risks (38, 39).

In this study, we examine the interrelationships between risky sexual behavior, perception of 

risk for HIV, and anticipated HIV stigma. We also examine the effects of these factors on 

adolescent well-being (i.e., depression and QOL). Further, we investigate whether risky 

sexual behavior and perception of risk are associated with well-being directly or indirectly 

via stigma as a mediator, or both (See Figure 1). We hypothesize that risky sexual behavior 

is positively associated with perception of HIV risk. In turn, HIV risk perception has an 

indirect effect on adolescent well-being via anticipated HIV stigma. Our conceptual 

framework is informed by Starks et al. (29), specifically their finding of higher anticipated 

stigma among groups of men who have sex with men (MSM) who perceive themselves at 

greater risk for infection. Additionally, we hypothesize an inverse relationship between 

sexual behavior and well-being. We test a moderated mediation model because previous 

research suggests that the pathway that is most salient may depend on gender and age (18, 

38).

Understanding the relationships among psychosocial factors (depression, QOL, and stigma), 

sexual behaviors, and HIV risk perceptions is important for developing effective mental 

health interventions for adolescents in high HIV prevalence regions. Our conceptual model 

depicts two potential paths linking risk perception to adolescent well-being: the social path 
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and the health consequences path. In the social pathway, adolescents who perceive 

themselves at risk for acquiring HIV may fear that living with the disease will weaken social 

ties that provide important sources of emotional support and economic opportunity. This is 

the indirect path whereby anticipated HIV-related stigma connects risk perception to mental 

health. The direct path, on the other hand, may be formed by concerns about the personal 

health consequences of HIV infection, such as poor health and a shorter life. While 

approaches that address sexual behaviors and stigma may also improve well-being among 

adolescents, knowing the relative saliency of these two pathways would lead to more 

effective interventions.

METHODS

Design, participants, and procedures

Data presented here are from the baseline survey of an observational, cohort study designed 

to examine four ethical issues: (1) effects of HIV test result disclosure on adolescent 

psychosocial well-being, health-seeking, and risk behavior; (2) minimizing harms in the 

recruitment of adolescents; (3) comprehension of informed consent among parents and 

adolescents; and (4) the appropriate use of compensatory payments for youth and parent 

participation. At the baseline data collection, conducted from June 2016 through December 

2017, participating adolescents completed a survey and were tested for HIV. The study 

design included follow-up assessments at two- and 12-months post baseline.

The study was conducted in one county in the Nyanza region of western Kenya, where 

estimated HIV prevalence and incidence are highest in the country at 13% and 6 per 1000 

population, respectively. The national averages are estimated at 5% and 2 per 1000 

population (40, 41). Three sub-counties comprised strata and villages or wards within sub-

counties were randomly selected to participate. Village clusters or wards of participants were 

randomly assigned to be administered the baseline survey and HIV test in either a nearby 

clinic or the participant’s home (i.e., clinic arm versus home arm).

We sought to enroll equal numbers of adolescents by gender, sub-county, and age group (15–

17 vs. 18–19). Our study goal was to identify 60–70 HIV-positive adolescents during 

baseline activities for follow-up procedures. Thus, we determined that a target baseline 

sample size of 4200 would be adequate based on available epidemiological data (42, 43), an 

expected refusal rate of 10%, anticipated loss to follow–up between recruitment and baseline 

data collection of 34%, and an attrition rate after HIV testing of 20%.

Staff conducted community awareness activities as well as recruitment and information 

meetings with potential youth participants and parent/guardians. Eligibility criteria were 

being 15–19 years old, not having been tested for HIV in the past six months, and never 

having tested positive for HIV. Study staff screened individuals for eligibility using 

computer–assisted interviewing techniques.

The baseline survey was administered individually using audio computer–assisted self–

interview (ACASI) in the participant’s choice of language (Luo, English, or Swahili). On 

completion of the survey, trained counselors conducted HIV testing, pre-/post-test 
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counseling, and disclosure of test results. Blood sample specimens were collected by finger 

prick and sequential testing was done using rapid HIV test kits (Determine [Determine™, 

Abbott Laboratories, United States] for screening and, if positive, First Response [Premier 

Medical Corporation, Kachigam, India] for confirmatory testing). Participants with positive 

or indeterminate results were referred to treatment, support, and further testing services as 

appropriate. At the conclusion of baseline activities, adolescents (and their parent/guardian if 

a minor) received a t-shirt; those in the clinic arm also received KSh300 (for travel costs).

Human subjects protections

All study participation was voluntary. Adolescents provided verbal consent to answer the 

screening questionnaire items. Before baseline data collection, adolescents ages 18–19 

provided written informed consent for study participation; for adolescents ages 15–17, we 

obtained written consent from their parent or guardian and child assent. A waiver of parent/

guardian consent was used in the case of emancipated minors (e.g., married or cohabiting, 

pregnant or a parent, or living in a child-headed household).

Study protocols were approved by the ethics review boards of the Pacific Institute for 

Research and Evaluation (PIRE) and Kenya Medical Research Institute (KEMRI). The study 

was conducted in accordance with the US Common Rule and the Guidelines for Ethical 

Conduct of Biomedical Research Involving Human Subjects in Kenya.

Measures

Data used in the present analyses were from the eligibility screening questionnaire and 

baseline survey. We also report the HIV test results.

Depressive symptoms were based on responses to the Center for Epidemiological Studies 

Depression Scale Revised (CESD-R), an instrument measuring current depression 

symptomatology and dysphoria found to have good psychometric properties in a U.S. 

general population (44). Versions of the CES-D have been used with youth in sub-Saharan 

Africa (18, 20). A composite CESD-R score was created by summing the 20 items (e.g., I 
felt sad and I lost interest in my usual activities), which are coded from 0–3 (lowest to 

highest symptom frequency), with a possible range for the overall score of 0–60. Higher 

scores indicate higher levels of depression. Reliability for the scale in our sample was 

Cronbach’s alpha = 0.92 (see supplementary material). We created a dichotomous variable 

(has depressive symptoms = score of 16 and above, no depressive symptoms = score below 

16), which has been found in an African setting to have good sensitivity and utility in 

identifying depression (45).

Quality of Life (QOL) items were from the 26-item World Health Organization Quality of 

Life Questionnaire abbreviated version (WHOQOL-BREF) (46, 47) which has been found 

acceptable and feasible with adolescents (8) and been used with adolescents in sub-Saharan 

Africa (48) and adults in rural Kenya (49). Response options were on a 5-point Likert scale 

with the respondent being asked to think about their life in the last four weeks. Two QOL 

scales (possible range = 1–5, with higher scores indicating better QOL) were created based 

on factor analysis results: social-physical health QOL (mean of 10 items, e.g., How satisfied 
are you with your ability to perform your daily living activities?; Cronbach’s alpha = 0.83) 
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and psychological-environmental QOL (9 items, e.g., How well are you able to concentrate? 
and How safe do you feel in your daily life?; Cronbach’s alpha = 0.76) (see supplementary 

materials).

Anticipated HIV stigma was a composite of the mean of 5 items (e.g., If you were HIV 
positive and people found out, do you think that you would be verbally abused?; coded 0 = 

“no”, 1 = “don’t know”, 2 = “yes”; Cronbach’s alpha = 0.72) (see supplementary material) 

selected from survey questions used with adults in Malawi that asked about community 

reactions if the respondent were HIV-positive and other people found out (50, 51). HIV risk 
perception was from a survey item asking if participants considered themselves at risk for 

HIV infection (yes, no). HIV sexual risk behavior was a composite variable that included 

sexual activity, condom use, and number of sexual partners. An ordinal 3-category variable 

was used in analyses (coded 0=never had sex [Never had sex], 1=used condom at last sex 

and had fewer than two partners in the past 12 months [Less risky], and 2=no condom use at 

last sex and/or had two or more partners in past 12 months [More risky]).

Sociodemographics.—These measures included gender (male, female) and age 
(dichotomized as ages 15–17 or 18–19). To test our moderated mediation hypothesis, we 

combined the binary age and gender categories into a single four category variable. Other 

measures were ever been pregnant or impregnated a partner (yes, no), orphan status (one or 

both parents deceased versus neither deceased), currently enrolled in school or completed 
secondary school (yes/no), and ever been married (yes, no). Religiosity was based on 

religious service attendance of once a week or more frequently (yes) versus less often (no). 

Religious affiliation was coded Roman Catholic; Protestant or other Christian; or Muslim, 

no religion, or other. Region was based on the three sub-counties (labeled “1,” “2”, and “3”).

HIV test result was coded negative, positive, or indeterminate (inconclusive results) based on 

HIV antibody testing done at baseline.

Analyses

We described sample characteristics of the participants and examined differences between 

the four age-gender categories using chi-squared and F tests. Also, we examined the 

association between baseline HIV test result and the age-gender categories using Fisher’s 

Exact Test. We tested the hypothesized associations between our three outcomes (i.e. 

depression and two dimensions of QOL), HIV risk perception, anticipated HIV stigma, and 

sexual risk behavior using structural equation modeling (SEM). The model containing the 

primary exogenous and endogenous variables of interest is shown in Figure 1. In total, there 

were 5 equations: three for our adolescent well-being outcome measures and two for 

anticipated stigma and HIV risk perception. We omitted from Figure 1 the set of subject 

background characteristics that served as control variables in each of the structural equations 

implied by our hypothesized model. These variables, along with sexual behavior, were 

assumed to be exogenous. They included orphan status, current schooling, religious 

affiliation (Protestant, Catholic, Muslim), religious service attendance, and region (sub-

counties: 1, 2, and 3). Although some of our endogenous variables were binary (e.g. 

depression and HIV risk perception), we assumed pair-wise linear associations among all 
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analytic variables. We tested the moderated mediation hypothesis using multigroup analysis 

(MGA) – allowing the estimated path coefficients involving our primary analytic variables 

of interest to vary discreetly across the four age–gender categories. Although this amounted 

to estimating the SEM model separately for each of the four categories, we had to hold some 

parameter estimates constant across groups for identification purposes.

Rather than using the data matrix, the classic SEM method fits a model to the sample 

variance covariance matrix of the variables involved in the analysis. Although the accuracy 

of this method rests on a general assumption that the data are sampled from a multivariate 

normal distribution, a key component of this assumption is that bivariate associations among 

the variables are roughly linear. Since linearity is unlikely to capture associations between 

variables that are highly skewed, it is advisable to assess univariate normality among all 

variables used in the analyses. In our case, univariate normality is a particular concern 

among our three endogenous variables that are measured on a continuous scale: anticipated 

HIV stigma, social-physical QOL, and psychological-environmental QOL. To assess 

univariate normality in each case, we constructed histograms and overlaid them with 

empirical kernel density plots and normal density plots. In all cases, the range of these 

variables was limited by response categories available in the survey. For this reason, there 

was no issue with outliers. Both of the QOL measures were very symmetric around their 

sample means and well approximated a normal distribution. The distribution of the stigma 

variable, on the other hand, was multi-modal - with one mode located at the lowest level of 

perceived stigma and the other model close to the center of the distribution. Although this is 

not ideal from the standpoint of fitting linear associations, we do not think that the departure 

from univariate normality was extreme enough to merit departing from the default SEM 

model fitting procedures. With respect to our categorical measures, none of the measures 

employed in our analyses involved variables where a large majority of the sample fell into a 

single category. The models were estimated using the lavaan package in the statistical 

computing software R using maximum likelihood (52). Model fit was evaluated using non-

significant model χ2, Comparative Fit Index (CFI) ≥ 0.95, root mean square error of 

approximation (RMSEA) ≤ 0.05, and standardized root mean square residual (SRMR) ≤ 

0.05.

RESULTS

Sample characteristics and measures

As shown in Figure 2, of the 6726 people who participated in the screening interview, 4799 

(71%) were found to be eligible for the study and recruited. Of those individuals, 4096 

(85%) were enrolled in the study and completed baseline procedures.

Descriptive statistics are presented for the overall sample and by age-gender groups in Table 

1. About 39% of the overall sample met the depressive symptomatology threshold. There 

were significant differences across the age-gender groups on the endogenous (depression, 

QOL, anticipated stigma, and HIV risk perception) and primary exogenous (sexual risk 

behavior) variables. Within each age group, females had higher scores than males on the 

depression scale. Within each gender, depression scores were higher and QOL scores were 

lower among adolescents aged 18–19 than those aged 15–17. Older participants were more 
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likely to consider themselves at risk for HIV infection. About 35% of males aged 18–19, 

34% of females aged 18–19, 71% of males aged 15–17, and 75% of females aged 15–17 

reported never having had sex. For both genders, the proportion of adolescents aged 18–19 

reporting risky sex (as opposed to never having had sex) was more than double that of those 

aged 15–17. About one-third of females 18–19 years old reported having ever been pregnant 

and 7% of males in that age group said they had ever impregnated someone. Nearly all of the 

overall sample had a negative HIV test result (99.0%), 0.4% had a positive result, and 0.6% 

had an indeterminate result (data not shown in table). The HIV test result did not 

significantly differ by age-gender group (N = 4096, p = 0.09), with 99% testing HIV-

negative within each group (Data not shown).

Relationships between sexual risk behaviors, perceived HIV risk, and anticipated HIV 
stigma

Bivariate associations between risk factors and anticipated stigma with perceiving oneself at 

risk for HIV are shown by gender in Table 2. Among both males and females, sexual risk 

behavior was related to perceived risk (χ2 = 103.82[2], p < 0.001 among males and 

94.63[2], p < 0.001 among females), with never having had sex being associated with lowest 

frequency of perceived risk. Females who had ever been pregnant were more likely than 

other females to perceive themselves at risk for HIV (χ2 = 11.36[2], p < 0.001). Among 

both sexes, individuals perceiving themselves at risk for HIV had higher mean level of 

anticipated HIV stigma (t = −4.59, p < 0.001 among males and t = −2.77, p < 0.01 among 

females).

Structural model of predictors of well-being outcomes by age-gender groups

To summarize our model fitting process, our initial approach was to impose equality 

constraints for the control variables across the four age-gender groups for identification 

purposes. However, the model fit indices indicated a poor fit and we used modification 

indices to relax equality constraints in order to allow for different associations between the 

control and endogenous variables. After a few iterations of imposing a set of parameter 

restrictions and examining modification indices, we stopped when the fit of the model was 

deemed acceptable: (χ2[54, N=3544] = 60.399, p = 0.256, CFI = 0.997, RMSEA = 0.012, 

SRMR = 0.012).

The SEM estimated path coefficients for the primary analytic variables across all five 

structural equations and four age-gender groups are presented in Table 3. These results 

represent analysis for the complete moderated mediation hypothesis of the primary 

associations of interest by the age and gender categories. In order to test this hypothesis, we 

compared the difference in model chi-square between the complete moderated mediation 

model and the no moderated mediation model to the difference in their respective degrees of 

freedom. The result led us to reject the hypothesis of complete moderated mediation in favor 

of the null hypothesis of no moderated mediation (Δχ2[51] = 63.381, p = 0.114). An 

examination of Table 3 reveals why this result was obtained. There was remarkable stability 

in the magnitudes of many of the estimated path coefficients across the age and gender 

categories. This is certainly the case for the associations between perception of HIV risk, 

anticipated stigma, and the three adolescent well-being outcomes.
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Nonetheless, an examination of Table 3 also reveals evidence of more limited forms of 

moderation. For example, the magnitudes of the estimated path coefficients linking sexual 

risk behavior to perceiving oneself at risk for HIV appear to be larger for girls than boys. 

Compared to never having had sex, the impact of reporting the highest level of risky sexual 

behavior is associated with an increase of 0.26 (95% CI 0.19, 0.34; p < 0.001) and 0.30 

(95% CI 0.21, 0.39; p < 0.001) in the binary HIV risk perception measure for younger and 

older adolescent girls, respectively. For younger and older adolescent boys this increase is 

considerably smaller: 0.17 (95% CI 0.11, 0.23; p < 0.001) and 0.19 (95% CI 0.12, 0.25; p < 

0.001), respectively. A similar pattern can be observed when shifting to the moderate level of 

risky sexual behavior. Moderation by gender is also evident in the association between risky 

sexual behavior and the three adolescent well-being outcomes, although in this case the 

patterns observed across gender are reversed. For each well-being outcome, older and 

younger adolescent boys who report engaging in riskier sexual behavior are worse off than 

their peers who report not having sex. For girls, the relationship between sexual behavior 

and the well-being outcomes appears to be more attenuated. Finally, Table 3 does provide 

evidence for at least one isolated three-way interaction between gender, age, and perception 

of HIV risk in their associations with anticipated HIV stigma. The association between risk 

perception and anticipated stigma is modest, bordering on statistical insignificance for three 

out of the four age-gender groups. This is not the case for young adolescent boys (age 15–

17), where the estimated coefficient is double in magnitude.

We tested a limited version of the moderated mediation hypothesis by gender and found that 

to be statistically significant (χ2[8] = 18.599, p = 0.017). We then tested the three-way 

interaction between age, gender, and the association between risk perception and anticipated 

stigma. This result was not statistically significant (χ2[3] = 6.08, p = 0.108). Thus, the 

model containing only the previously discussed path coefficients moderated by gender 

constitutes our final structural model for the associations hypothesized in this study. 

According to selected fit indices, overall fit of our final model to the data was acceptable 

(CFI = 0.996, RMSEA= 0.010, SRMR = 0.016), and we restrict the remaining presentation 

and discussion of our findings to this model.

As shown in Figure 3, anticipated HIV stigma has consistent and statistically significant 

associations with all three measures of adolescent well-being, and an examination of the 

standardized estimates indicate that these effects are similar in magnitude and in the 

expected direction (i.e. stigma is inversely related to well-being). The estimated associations 

between HIV risk perception and adolescent well-being are less consistent in magnitude, 

although all three are statistically significant. The strongest association appears to involve 

the QOL social-physical health outcome while the weakest involves the QOL psychological-

environmental outcome.

During the model fitting process, we found evidence of moderation by gender with respect 

to HIV sexual risk behavior and its association with both HIV risk perception and the 

adolescent well-being outcomes. The pattern of moderation can be gleaned from Figure 3. 

For girls, risk behavior was a stronger predictor of risk perception than it was for boys. 

Regarding well-being, however, we obtained the opposite result: stronger associations 

between behavior and well-being were observed among boys, although this association is 
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only statistically significant in the contrast between the highest and lowest risk behavior 

categories. We also found some evidence of mediation by stigma with respect to sexual 

behavior and its association with well-being across both genders indicated by the statistically 

significant and positive path coefficient linking the highest category of sexual risk behavior 

and anticipated stigma (0.09, p < 0.001)

We examined the relative saliencies of the social and health consequences pathways linking 

HIV risk perception to well-being by estimating the indirect effects that link risk perception 

to each of the three well-being outcomes through anticipated stigma (i.e. HIV risk 

perception → Anticipated HIV stigma → Well-being). In Table 4, we report the direct, 

indirect, and total effects of HIV risk perception on each well-being measure.

Examining the total effects in Table 4, it appears that largest deleterious effects of HIV risk 

perception on adolescent well-being is observed with respect to depression and the social-

physical QOL measure. The estimates of direct and indirect effects indicate that most of 

these effects flow through what we have termed the “health consequences” pathways (i.e. the 

direct effect). Although statistically significant, the magnitudes of the estimates for the 

indirect effects are much smaller, suggesting that the social pathway linking HIV risk 

perception to our health outcomes through stigma plays a smaller role in shaping adolescent 

well-being.

DISCUSSION

Our study is among the first to explicate the interrelationships between sexual risk behavior, 

HIV risk perception, anticipated stigma, and well-being (i.e., depression symptoms and 

QOL) among adolescents in a high prevalence rural setting in sub-Saharan Africa. The 

results partially confirmed our hypotheses. First, risky sexual behavior was positively 

associated with HIV risk perception, with evidence of moderation by gender. Second, sexual 

behavior and risk perception were both positively associated with anticipated HIV stigma. 

Additionally, the impact of risk perception on adolescent well-being was stable across 

gender and age and largely direct; indirect effects through stigma were minimal. Third, 

sexual risk behavior was inversely related to adolescent well-being, with evidence of 

moderation by gender.

Not unlike previous studies, about 39% of adolescents in our sample met the CESD-R 

threshold for depressive symptomatology, (3, 15–24) providing additional evidence of the 

need for mental health services to improve well-being among youth in this setting. Our study 

findings suggest that while fears of the social consequences of an HIV diagnosis (i.e., 

anticipated stigma) may affect adolescent well-being, that relationship is not driven by risky 

sexual behavior or heightened perceptions of HIV risk. Indeed, anticipated stigma, risk 

perception, and sexual behavior each appear to independently affect mental health and 

quality of life among adolescents. In contrast, in their study among MSM in the U.S., Starks 

et al. did not find a direct effect of perceived HIV risk (measured by sexual role 

identification) on negative affect. (29) However, like our study, they found a statistically 

significant association between perceived risk and anticipated stigma, and a small albeit 

significant indirect effect of perceived risk on negative affect via anticipated HIV stigma.
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Our findings suggest that Kenyan adolescents who anticipate stigma from an HIV diagnosis 

fare worse in terms of their well-being even if they are not engaged in risky sexual behaviors 

or do not perceive themselves to be personally at risk of infection. Additionally, adolescents 

who are engaged in risk behaviors or perceive themselves at heightened risk for HIV are also 

more likely to report depression symptoms and poorer QOL. Like other research, we found 

older adolescents were more likely to engage in risky sex and to have poorer psychological 

health compared to younger adolescents (3, 38, 53, 54). Identifying adolescents who are at 

risk for poor mental health is key for reaching those who are most in need of interventions. 

Future studies should explore the contextual factors that may explain the relationship 

between risk behaviors and mental health among adolescents. Additionally, they should 

investigate whether screening for risky sexual behavior, risk perception, and perceptions of 

stigma in high HIV prevalence settings is an effective approach to identifying vulnerable 

adolescents in need of mental health services.

Moreover, like other sub-Saharan African countries, Kenya faces important challenges to 

addressing mental disorders, especially in rural areas. Impediments include lack of 

government spending on mental health, shortages of trained mental health professionals, low 

capacity among non-specialist health workers to provide quality mental health services to 

young people, and stigma associated with mental disorder. (26, 55–58) Strategies that 

circumvent these challenges and attenuate risk factors or promote protective factors for 

mental health among adolescents are critical in the short- to medium-term, while 

policymakers and healthcare providers identify effective approaches to address needs in the 

long term. Prior research in resource-rich settings has indicated that stigma and risk behavior 

prevention interventions can improve adolescent mental health. (59, 60) Future studies 

should examine whether interventions that address stigma and sexual risk behaviors reduce 

depression and increase quality of life among youth in resource-limited settings with high 

HIV prevalence.

Our study is the first to show that the relationship between sexual risk behavior and HIV risk 

perception may be moderated by gender. (3, 61) Specifically, we found that compared to the 

lowest risk category, riskier sexual behavior was a stronger predictor of perceiving oneself to 

be at risk for HIV among females than among males. Our study is also the first to suggest 

that gender may moderate the association between risk behavior and well-being. (62) In this 

case, however, riskier behavior was a stronger predictor of poorer well-being among 

adolescent males than among females in the highest risk category. Young women in sub-

Saharan Africa have been the primary focus of HIV prevention and mental health efforts 

because of higher rates of infection and mental disorders among them than their male 

counterparts (17, 41). Our results highlight the need to expand this focus to include 

adolescent males and to conduct research to determine whether and how approaches to 

address risk behavior and mental health may differ between adolescent females and males.

It bears highlighting that even though substantial proportions of adolescents reported risky 

sexual behaviors (25% of our sample were in the higher risk category) and perceived 

themselves to be at risk for HIV (23% of our sample), HIV prevalence among our study 

participants was low at less than 1%, with no difference by gender. The problem of 

inconsistency in self-reported sexual behavior among adolescents is well known. (63, 64) 
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Indeed, a previous study in the same region of Kenya similarly reported low HIV prevalence 

and discordance between biomarker data and self-reported questionnaire responses among 

orphan adolescents. (65, 66) However, the finding that adolescents perceive themselves to be 

at risk for HIV despite the low prevalence is new and warrants further investigation. It is also 

possible that as HIV incidence in the region decreases, risky sexual behaviors among youth 

may be on the rise, which in turn, is heightening perceptions of risk. (41, 67)

Potential limitations of our study include that our data were cross-sectional. Thus, despite 

our large sample size, we were limited in our ability to establish causality and it is possible 

that our proposed conceptual framework has alternative causal mechanisms or that causality 

was bidirectional for some pathways (e.g., between anticipated stigma and depression and 

QOL). Second, because our study was observational and our survey questionnaire brief, we 

were limited in our ability to adjust our estimates for potential confounding or to test for 

additional mediators or moderators to fully explain the pathways that link sexual risk 

behavior, HIV risk perception, anticipated HIV stigma, and well-being among adolescents. 

For example, family dynamics and poverty are known determinants of psychosocial distress 

among adolescents in sub-Saharan Africa that we were unable to adjust for due to data 

limitations. (20, 68) Additionally, due to lack of data, we were unable to account for key 

relationship factors such as power dynamics, intimate partner violence, and lack of trust in 

partners, which have been shown to play an important role in risky sexual behavior, risk 

perception, and HIV stigma, especially among women in sub-Saharan Africa (69, 70). Third, 

because our data are from a community-based, rural sample rather than a random or 

probability-based sample, generalizability of our findings to settings outside of the study 

region is limited. Nevertheless, our attribution of causal order is similar to preceding SEM 

studies and informed by prior research. (27, 29, 37, 38) Although preliminary, we believe 

that the evidence presented here will inform future longitudinal studies with representative 

samples to examine the mechanisms linking sexual behavior, HIV risk perception, 

anticipated stigma, and mental health.

CONCLUSIONS

We examine associations among depression symptoms, QOL, anticipated HIV stigma, risk 

perception, and sexual behaviors. The results highlight the importance of anticipated stigma, 

risk perception, and sexual behaviors in the mental health and QOL of adolescents in a 

region of Kenya with high HIV prevalence. Additionally, the results suggest a need to 

expand HIV and mental health research to include adolescent males and to develop effective 

gender-specific interventions to improve adolescent well-being.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Conceptual Framework
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Figure. 2. 
Participant flow of baseline sample
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Figure 3. 
Structural model for influences of anticipated stigma, risk behavior and risk perception on 

well-being outcomes among Kenyan adolescents with moderation by gender, 2016–2017 

Note. : Numerical values are the unstandardized coefficient estimates (standardized 

estimate). Where three pairs of coefficients are listed, they are for Depression, QOL social-

physical health, and QOL psychological-environmental health, respectively. <p/>M = Male, 

F = Female <p/>*p < 0.05; **p < 0.01; ***p < 0.001
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Table 1

Characteristics of the sample (percentages and means) at baseline by age-gender group

Variable Overall 
(N=4096) % 

or mean 
(SD)

Male 15–17 
(N=1170, 
28.6%) % 
or mean 

(SD)

Female 15–
17 (N=1359, 
33.2%) % 
or mean 

(SD)

Male 18–
19 (N=895, 
21.9%) % 
or mean 

(SD)

Female 18–
19 (N=672, 
16.4%) % 
or mean 

(SD)

Statistic F or chi-
square, (df)

Endogenous Variables

Has depressive symptoms (% 
meeting threshold)

38.62 35.37 40.79 38.02 40.74 χ2(3,N = 3931) = 

8.94*

Mean depression composite score 
(CESD-R) (range = 0–60, sum of 20 
items, high scores

14.42 
(12.47)

13.56 
(11.91)

14.96 
(12.82)

14.17 
(12.38)

15.18 
(12.77)

F(3,3927) = 3.53*

indicate higher symptomatology)

Mean QOL social-physical health 
factor (mean of 10 items on a 5-point 
scale 1=poor, 5=good)

3.80 (0.76) 3.89 (0.77) 3.88 (0.72) 3.65 (0.78) 3.64 (0.76) F(3,4060) = 

32.56***

Mean QOL psychological-
environmental factor (mean of 9 
items on a 5-point scale 1=poor, 
5=good)

3.09 (0.70) 3.13 (0.70) 3.08 (0.68) 3.06 (0.70) 3.06 (0.71) F(3,4055) = 2.77*

Mean anticipated HIV stigma 
(range=0 – 2, mean of 5 items coded 
0 =”no”, 1=”don’t know”, 2=”yes”)

0.78 (0.52) 0.79 (0.54) 0.80 (0.51) 0.77 (0.54) 0.71 (0.51) F(3,4040) = 4.54**

Considers oneself at risk for HIV 
infection (% yes)

22.85 19.30 18.46 29.81 28.50 χ2(3,N = 3869) = 

56.80***

Primary Exogenous Variable

Sexual risk behavior (%) χ2(6, N = 3804) = 

585.98***

 Never had sex 58.60 70.61 75.30 35.33 33.98

 Less risky
a 15.93 8.41 10.72 22.49 31.24

 More risky 25.47 20.98 13.98 42.18 34.78

Other Exogenous Variables

You or partner ever been pregnant (% 
yes)

9.45 2.07 5.86 6.88 32.98 χ2(3, N = 4062) = 

532.57***

Orphan (% any type of orphan
b
)

41.70 40.79 36.92 45.32 48.13 χ2(3, N = 4062) = 

29.14***

Currently in school or completed 
secondary (% yes)

83.25 92.74 92.13 69.39 67.26 χ2(3, N = 4096) = 

398.88***

Ever married (% yes) 1.99 0.17 0.67 0.68 9.60 χ2(3, N = 4064) = 

237.06***

Attends religious service once a 
week or more frequently (% yes)

53.35 51.15 61.75 42.23 55.01 χ2(3, N = 4090) = 

85.94***

Religious affiliation (%) χ2(6, N = 4092) = 

66.98***

 Roman Catholic 24.95 22.16 24.01 26.62 29.51

 Protestant or other Christian 68.99 71.00 72.46 62.98 66.47

 Muslim, other, or none 6.06 6.84 3.53 10.40 4.02
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Variable Overall 
(N=4096) % 

or mean 
(SD)

Male 15–17 
(N=1170, 
28.6%) % 
or mean 

(SD)

Female 15–
17 (N=1359, 
33.2%) % 
or mean 

(SD)

Male 18–
19 (N=895, 
21.9%) % 
or mean 

(SD)

Female 18–
19 (N=672, 
16.4%) % 
or mean 

(SD)

Statistic F or chi-
square, (df)

Region (%) χ2(6, N = 4096) = 
9.03

 Subcounty 1 26.81 29.57 25.17 25.92 26.49

 Subcounty 2 35.55 34.10 35.47 37.77 35.27

 Subcounty 3 37.65 36.32 39.37 36.31 38.24

Notes. CESD-R = Center for Epidemiological Studies Depression Scale Revised. QOL = Quality of Life. F-statistic was from one-way ANOVAs 
testing differences in means. Chi-square was from frequency cross-tabulations of categorical variables.

a
”Less risky” refers to having used a condom at last sex and having had fewer than two partners in the past 12 months. “More risky” refers to no 

condom use at last sex and/or having had two or more partners in the past 12 months.

b
”Any type of orphan” includes maternal, paternal or double/total orphans.

*
p < 0.05;

**
p < 0.01;

***
p < 0.001
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Table 2

Bivariate associations between risk factors and anticipated HIV stigma with perceived HIV risk, stratified by 

sex (Total N=3869)
a

Males (N=1961) Females (N=1908)

Risk factor variable % replied “at 
risk”

Chi-square or t-value 
(df)

% replied “at 
risk”

Chi-square or t-value 
(df)

Overall, by sex (Chi-square = 2.33, NS) 23.9 21.8

Sexual risk behavior χ2(2,N = 1866) = 

103.82***
χ2(2, N = 1817) = 

94.63***

 Never had sex 14.7 14.6

 Less risky
b 34.0 28.0

 More risky 35.2 37.4

You or partner ever been pregnant χ2(1, N = 1944) = 0.41 χ2(2, N = 1279) = 

11.36***

 No 23.7 20.4

 Yes 26.8 29.3

Ever married χ2(2, N = 1475) = 0.57 χ2(2, N = 1431) = 1.81

 No 23.9 21.5

 Yes 12.5 28.2

Mean (SD) t-value Mean (SD) t-value

Anticipated HIV stigma by risk 
perception

t(725.75) = −4.59*** t(617.79) = −2.77**

 Perceive “at risk” 0.88 (0.58) 0.83 (0.55)

 Perceive “not at risk” 0.74 (0.52) 0.75 (0.50)

Notes: Categorical variables were evaluated by cross-tabulation. HIV stigma was evaluated by t-test.

a
Total number of participants with non-missing data for the perceived HIV risk survey item.

b
”Less risky” refers to having used a condom at last sex and having had fewer than two partners in the past 12 months. “More risky” refers to no 

condom use at last sex and/or having had two or more partners in the past 12 months.

***
p < 0.001,

**
p < 0.01
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Table 3

Regression coefficients (confidence interval) in structural equation model of adolescent well-being depicting 

complete moderation by age and gender (Total N = 4096)

Early/Young Adolecents (age 15–17) Late/Older Adolecents (age 18–19)

Dependent 
Variable

Independent 
Variable Male (n = 1170) Female (n= 1359) Male (n = 895) Female (n = 672)

Depression 
(no/yes)

Perceive self at 
risk (ref = no) 0.12[0.04,0.19]** 0.16[0.08,0.23]*** 0.14[0.07,0.21]*** 0.12[0.04,0.21]**

Anticipated HIV 
stigma 0.12[0.07,0.17]*** 0.14[0.08,0.21]*** 0.12[0.06,0.17]*** 0.15[0.08,0.22]***

Sexual risk 
behavior (ref = 
never had sex)

Less risky sex 0.02[−0.08,0.13] −0.07[−0.16,0.03] 0.10[0.01,0.19]* −0.02[−0.11,0.08]

More risky sex 0.12[0.05,0.19]** 0.02[−0.06,0.1] 0.17[0.08,0.25]*** 0.11[0.01,0.21]*

QOL social-
physical health

Perceive self at 
risk (ref = no) −0.24[−0.35,−0.12]*** −0.30[−0.42,−0.18]*** −0.20[−0.3,−0.1]*** −0.36[−0.50,−0.22]***

Anticipated HIV 
stigma −0.26[−0.35,−0.18]*** −0.23[−0.33,−0.13]*** −0.22[−0.3,−0.14]*** −0.20[−0.32,−0.09]***

Sexual risk 
behavior (ref = 
never had sex)

Less risky sex −0.11[−0.27,0.06] 0.03[−0.11,0.18] −0.10[−0.23,0.03] 0.00[−0.14,0.15]

More risky sex −0.33[−0.44,−0.22]*** −0.13[−0.25,0.00]* −0.29[−0.4,−0.17]*** −0.17[−0.33,−0.02]*

QOL 
psychological-
environmental

Perceive self at 
risk (ref = no) −0.04[−0.14,0.07] −0.03[−0.14,0.08] −0.07[−0.17,0.03] −0.20[−0.33,−0.07]**

Anticipated HIV 
stigma −0.12[−0.2,−0.05]** −0.21[−0.3,−0.12]*** −0.15[−0.23,−0.08]*** −0.16[−0.27,−0.05]**

Sexual risk 
behavior (ref = 
never had sex)

Less risky sex 0.08[−0.07,0.23] 0.15[0.02,0.28]* −0.04[−0.16,0.08] 0.02[−0.12,0.16]

More risky sex −0.16[−0.26,−0.05]** −0.11[−0.22,0.01] −0.22[−0.33,−0.11]*** −0.14[−0.28,0.01]

Anticipated 
HIV stigma

Perceive self at 
risk (ref = no) 0.22[0.13,0.30]*** 0.11[0.02,0.19]* 0.09[0.01,0.16]* 0.08[−0.02,0.18]

Sexual risk 
behavior (ref = 
never had sex)

Less risky sex 0.03[−0.08,0.15] −0.12[−0.23,−0.02]* 0.00[−0.09,0.09] −0.02[−0.13,0.08]

More risky sex 0.04[−0.04,0.13] 0.05[−0.04,0.13] 0.14[0.06,0.23]** 0.11[0,0.21]

Risk 
perception (no/
yes)

Sexual risk 
behavior (ref = 
never had sex)

Less risky sex 0.13[0.04,0.21]** 0.22[0.13,0.3]*** 0.14[0.07,0.21]*** 0.14[0.06,0.23]**

More risky sex 0.17[0.11,0.23]*** 0.26[0.19,0.34]*** 0.19[0.12,0.25]*** 0.30[0.21,0.39]***

Note. All of the effects are allowed to vary across the age-sex groups. Models included control variables of region, religiosity, religious affiliation, 
in school/completed schooling, orphan status, ever pregnant (partner or self), and ever married.
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*
p < 0.05,

**
p < 0.01,

***
p < 0.001
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Table 4.

Total, indirect (through anticipated HIV stigma), and direct effects of perceived HIV risk on well-being 

outcomes (Total N = 4096)

Outcome 
variable

Total effect 
estimate (CI)

Total effect 
standardized 

coefficient
Indirect effect 
estimate (CI)

Indirect effect 
standardized 

coefficient
Direct effect 
estimate (CI)

Direct effect 
standardized 

coefficient 
(averaged)

Depression 0.15 [0.11,0.19] 0.12 0.02 [0.01,0.02]* 0.01 0.14 (0.10,0.18)*** 0.12

QOL Social-
physical health

−0.29 
[−0.36,−0.23] −0.15

−0.03 

[−0.04,−0.02]* −0.02

−0.26 

(−0.33,−0.19)*** −0.15

QOL 
Psychological-
environmental

−0.09 
[−0.15,−0.04] −0.05

−0.02 

[−0.03,−0.01]* −0.01

−0.07 

(−0.13,−0.02)** −0.04

Notes: Results are for genders combined. Models included control variables of region, religiosity, religious affiliation, in school/completed 
schooling, orphan status, ever pregnant (partner or self), and ever married. CI = confidence interval.

a
CI are the 95% intervals using the adjusted bootstrap percentile (BCa) method but with no correction for acceleration (only for bias).

*
p < 0.05,

**
p < 0.01,

***
p < 0.001
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