

  ijerph-19-03249




ijerph-19-03249







Int. J. Environ. Res. Public Health 2022, 19(6), 3249; doi:10.3390/ijerph19063249




Article



Does Venue of HIV Testing and Results Disclosure in the Context of a Research Study Affect Adolescent Health and Behavior? Results from a Study in Western Kenya



Winnie Kavulani Luseno 1,*[image: Orcid], Samuel H. Field 1, Bonita J. Iritani 1, Fredrick S. Odongo 2, Daniel Kwaro 2 and Stuart Rennie 3





1



Chapel Hill Center, Pacific Institute for Research and Evaluation (PIRE), Chapel Hill, NC 27514, USA






2



Centre for Global Health Research, Kenya Medical Research Institute (KEMRI), Kisumu 1578-40100, Kenya






3



Department of Social Medicine, University of North Carolina at Chapel Hill, Chapel Hill, NC 27599, USA









*



Correspondence: wluseno@pire.org; Tel.: +1-919-265-2618







Academic Editors: Paul B. Tchounwou and Elizabeth Armstrong-Mensah



Received: 30 November 2021 / Accepted: 7 March 2022 / Published: 10 March 2022



Abstract

:

Ethical concerns about risks to minor adolescents participating in HIV prevention research is a barrier to their inclusion. One concern is whether HIV testing and results disclosure venue affects the health and behavior of adolescent participants. We assessed for differential effects on quality of life (QOL), depressive symptoms, and sexual behavior due to (1) testing venue (home or health facility) and (2) test result (HIV-positive, HIV-negative, indeterminate). We collected data at three timepoints (baseline, 2-month follow-up, 12-month follow-up) from 113 Kenyan adolescents aged 15–19 (51% female). We analyzed the data using linear mixed effects models for the QOL and depressive symptoms outcomes and a logistic model for the sexual behavior outcome. Results showed a small mental health benefit for adolescents tested for HIV at a health facility compared with home. There was little evidence that testing venue influenced sexual behavior or that test results moderated the effects of HIV testing across all outcomes. The decision to conduct HIV testing at home or a health facility may not be very consequential for adolescents’ health and behavior. Findings underscore the need to critically examine assumptions about adolescent vulnerability to better promote responsible conduct of HIV prevention research with youth in sub-Saharan Africa.
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1. Introduction


There continues to be a pressing need to develop, test, and implement effective HIV prevention and treatment strategies for adolescents in high burden countries [1,2,3,4,5], especially in sub-Saharan Africa where the majority of the world’s adolescents (ages 10–19) living with HIV reside [6,7]. Since the mid-2000s, there have been calls for more HIV-related research among adolescents to fulfill this need [2,5,8,9,10]. However, despite the high public health value of involving adolescents in such research, investigators are sometimes reluctant to include minors under 18 years of age in HIV studies because of ethical concerns about the risks of their participation coupled with the lack of consistent, unambiguous ethical principles to guide HIV-related research among adolescent minors [9,11,12,13,14,15,16].



One important ethical issue pertains to the effects of venue of HIV testing and disclosure of results in the context of HIV prevention research on adolescent health and behavior [17]. Given the known limitations of self-reported sexual behavior, HIV biological measures obtained via testing are important for evaluating the effectiveness of prevention interventions for adolescents. Prior to 2010, the pervading assumption among research stakeholders was that disclosure of HIV test results to adolescent participants would negatively impact their wellbeing and health behavior [17]. Thus, investigators were reluctant to include minor adolescents in HIV prevention studies which conducted HIV testing; those that did used a variety of procedures including not providing participants with their test results, although biological samples were collected for testing by study staff, but instead liaising with voluntary counseling and testing (VCT) sites to provide free testing services to study participants [18,19,20].



A review of recent literature indicates that testing and disclosure of results are now standard practice in HIV prevention studies with community-based adolescent participants [21,22,23,24,25]. Most studies provide facility- (e.g., clinics or hospitals) or community-based (e.g., home or mobile units) HIV testing, counseling, and referral services by trained counselors working as part of the research team. Others liaise with local health facilities to provide standard HIV testing services to study participants and share test results with the research team with participants’ permission.



However, few studies have examined the effect of the location of HIV testing and results disclosure in the context of research on adolescent wellbeing and behavior. Of the limited research that is available, findings are mixed. One study among females aged 15–25 in Malawi found that after disclosure of test results, condom use increased among both participants with seropositive and seronegative results, consistent condom use was more likely among those with seropositive results, and non-barrier contraceptive use decreased among those with seronegative results due likely to an increase in abstinence [26]. An earlier study in Malawi among never-married females aged 13–22 found no overall effect of home-based HIV testing and counseling on HIV infection, Herpes Simplex Virus 2 (HSV-2) infection, and number of sexual partners at 12-month follow-up [27]. However, analyses stratified by test results found an increase in the probability of HSV-2 infection at follow-up among those who tested positive for HIV at baseline. We did not find any studies with adolescent male study participants or examining the effects of HIV testing and disclosure of results on adolescent mental health outcomes. We also did not find any studies examining whether there are differential effects of testing venue (e.g., health facility versus home-based testing) on adolescent health outcomes.



In this paper, we used longitudinal data from 113 Kenyan female and male adolescents aged 15–19 years to examine the effect of where HIV testing and disclosure of results occurs on the quality of life (QOL), mental health, and sexual behavior of adolescent research participants. Specifically, we examined whether effects differed depending on whether adolescents received HIV testing and test results at home or at a health facility. We also investigated whether effects on wellbeing and behavior differed by adolescents’ test results (HIV-positive, HIV-negative, and indeterminate/inconclusive). Our study findings may inform best practices for testing and disclosure of results among adolescent participants in future HIV prevention research as well as guidelines for the ethical conduct of adolescent HIV research in sub-Saharan Africa. Our findings may also be useful for HIV prevention programmers.




2. Materials and Methods


2.1. Design, Participants, and Procedures


Data are from baseline and follow-up data collection sessions of a hybrid design study with experimental (cluster randomization of villages to testing venue) components embedded within an observational cohort study. The overall goal of the study was to examine ethical issues in adolescent HIV-related research. Additional details about study design and procedures were described in earlier publications [28,29]. The study was conducted between June 2016 and December 2018. At baseline, participating adolescents completed a survey and were tested for HIV. Follow-up surveys were conducted 2–4 months post-baseline (referred to in this paper as the “2-month follow-up”) and 12–15 months post-baseline (i.e., the “12-month follow-up”).



The study was conducted in a rural county in the Nyanza region of western Kenya. HIV prevalence among young people aged 15–24 years in the study county is among the highest in the country, at 7.2% among young women and 4.5% among young men, compared with 2.34% and 1.3%, respectively, at the national level [30]. Three sub-counties comprised strata. A total of 119 villages or village clusters were randomly chosen for recruitment out of a total sample frame of 254 villages/village clusters. Of the 119 villages/village clusters chosen, 90 of them ended up having an enrolled participant. Village clusters of participants were randomly assigned to take the baseline survey and HIV test at either a nearby clinic or the adolescent’s home. Random assignment of clusters occurred during community meetings held at the three sub-counties whereby local community stakeholders drew numbers corresponding to villages out of a basket. Concealment of assignment allocation and blinding of research staff and participants to treatment assignment were not performed.



We used posters and village sensitization meetings in the sampled villages to recruit eligible adolescents. We continued our recruitment effort in the communities until we obtained our target numbers. We sought to enroll equal numbers of participants by gender, sub-county, and age group (15–17 years and 18–19 years). Staff screened adolescents for study eligibility. To be eligible, adolescents had to be between 15–19 years old, not have been tested for HIV in the past six months, and should never have tested positive for HIV. Of 6726 adolescents assessed for eligibility, 1927 were ineligible and 703 either did not participate in the baseline survey or their baseline data were excluded. The final baseline sample was 4096 [28].



Following completion of the baseline survey, a trained counselor conducted HIV testing (using finger prick blood), provided pre-/post-test counseling, and disclosed test results based on national guidelines [31]. The same procedures were used to conduct HIV testing and results disclosure for all participants. Sequential testing was conducted using rapid HIV test kits (Determine (Determine™, Abbott Laboratories, Chicago, IL, USA) for screening and, if positive, First Response (Premier Medical Corporation, Kachigam, India) for confirmatory testing). Adolescents aged 15–17 were required to have a parent or guardian over the age of 18 present with them during baseline procedures (i.e., data collection and HIV testing). Each adolescent participant was given the choice of whether their test result should be disclosed to them while their supporting adult was present or given to their supporting adult separately. Adolescents aged 18–19 were encouraged but not required to have a supportive adult with them. All participating adolescents received their test results (positive, negative, or indeterminate) at baseline. Participants with positive results were referred to a health facility of their choice for treatment and support services. All participants with indeterminate (inconclusive) results were successfully referred to a health facility of their choice for further testing services including laboratory testing. By the end of the study, all participants with indeterminate results at baseline had received confirmatory laboratory testing indicating they were HIV-negative. (We refer to this group as participants with “indeterminate” results because they had received indeterminate baseline results.) The timeframe in which participants with indeterminate baseline results received their confirmatory results varied due to factors beyond our control. These factors included when, after referral, participants went to the clinic to have a blood sample drawn for laboratory testing, when the health facility sent the blood sample to the laboratory for testing, when the laboratory did the confirmatory test and sent the results to health facility staff, and when health facility staff informed the participants. About half of the participants had received their results by the 2-month follow-up session and the rest had received their results by the 12-month follow-up session. A goal of this study is to examine whether, compared with participants who received positive and negative test results, wellbeing and behavior outcomes differed at the 2-month and 12-month follow-up sessions for participants who received indeterminate results at baseline.



All participants who had positive or indeterminate HIV test results at baseline were selected to participate in the 2-month and 12-month follow-up surveys. A sample of participants who received HIV-negative results (n = 70) was systematically selected (every 30th in their demographic category) and stratified to ensure diversity by gender, age, testing venue (home or clinic), and sub-county. They were then recruited for a 2-month follow-up session. Among the HIV-negative adolescents at baseline that participated in the 2-month follow-up, a subset (due to budget and timeline constraints) was randomly selected to be recruited for a 12-month follow-up session (n = 31). Selection for this HIV-negative subsample was conducted by stratifying by gender, age group (15–17 years vs. 18–19 years), sub-county, and testing venue. Participants also needed to be able to attend the 12-month follow-up session within the 12–15 months window. Staff maintained contact information to locate and schedule participants for the 2-month and 12-month follow-up sessions.



At all three timepoints, survey questionnaires were administered individually using an audio computer–assisted self–interview (ACASI) format in the participant’s language of preference (English, Luo, Kiswahili) and at a location that provided privacy and confidentiality (parent/guardian not present). Follow-up data collection occurred at the participant’s home or a nearby location. Separate versions of follow-up survey questionnaires were developed for participants who had received HIV-positive results versus those who had received an HIV-negative or indeterminate result at baseline. All participants received a t-shirt on completion of baseline activities. Those who were assigned to receive HIV testing at the clinic also received KSh300 (~USD3) as reimbursement for travel costs. On completion of the 2-month and 12-month follow-up sessions, participants received KSh400 (~USD4) and KSh500 (~USD5), respectively.




2.2. Human Subjects Protections


Participation in the study was voluntary. Adolescents provided verbal consent prior to answering the screening questionnaire. Before baseline data collection, adolescents aged 18–19 years signed a written informed consent form. For adolescents aged 15–17 years old, we obtained written consent from their parent or guardian as well as 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 staff reviewed consent form information with participants prior to each follow-up session.




2.3. Measures


Data used in the analyses were from the eligibility screening questionnaire, baseline survey, baseline HIV testing results, 2-month follow-up survey, and 12-month follow-up survey. The primary purpose of our study was to examine the effects of venue of HIV testing and results disclosure coded as clinic or home (the clustered randomized treatment assignment). Our secondary purpose was to examine the effect of the baseline HIV test result coded negative, positive, or indeterminate. Thus, the primary exposure variable was whether the testing and results disclosure venue was clinic or home, and the secondary exposure variable was receiving a negative, positive or indeterminate test result. In the analyses, timepoint refers to the baseline, 2-month follow-up, or 12-month follow-up data collection. Village cluster was the adolescent’s residential location (individual village or a cluster of villages) at baseline.



Outcome measures were created for each of the three timepoints. 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 [32]. A composite CESD-R score was created by summing the 20 items in the scale (coded from 0–3, lowest to highest symptom frequency) yielding a possible range of 0–60 for the overall score, with higher scores indicating higher levels of depression. Reliability for the scale in our full baseline sample was Cronbach’s alpha = 0.92.



QOL items were from the 26-item World Health Organization Quality of Life Questionnaire abbreviated version (WHOQOL-BREF) [33,34]. Response options were on a 5-point Likert scale that instructed respondents to think about their life in the last four weeks. Procedures used to create and assess the psychometric performance of the QOL measures in our study sample and psychometric results are described in an earlier publication [28]. Two QOL scales (possible range = 1–5, with higher scores indicating better QOL) were created based on factor analysis results: social-physical health (mean of 10 items, baseline Cronbach’s alpha = 0.83) and psychological-environmental QOL (9 items, baseline alpha = 0.76) [28].



HIV sexual risk behavior questions were used to create a composite, ordinal 3-category variable. At baseline, the variable was coded 0 = never had sex (Least risk), 1 = used condom during last sexual intercourse and had fewer than two partners in the past 12 months (Less risky), and 2 = no condom use during last sexual intercourse and/or had two or more partners in past 12 months (More risky). The variables for each follow-up session were coded 0 = has not had sex since baseline or never had sex (Least risk), 1 = used condom during last sexual intercourse and had fewer than two sex partners since baseline (Less risky), and 2 = no condom use during last sexual intercourse and/or had two or more partners since baseline (More risky).



Measures used to describe sample characteristics included gender (male, female), age, ever been pregnant or impregnated a partner (no, yes), orphan status (one or both parents deceased versus neither deceased), currently enrolled in school or completed secondary school (no, yes), and ever been married (no, yes). Religious service attendance of once a week or more frequently was coded yes or no. Religious affiliation was Roman Catholic; Protestant or other Christian; or Muslim, no religion, or other. Sub-county location reflected the participants’ residence (labeled “1,” “2”, and “3”).




2.4. Analyses


Data analyses were conducted using SAS (version 9.4; SAS Institute Inc, Cary, NC, USA) and R (version 4.1.0; The R Foundation, Vienna, Austria). From the baseline data, we extracted the age and gender of each subject, cluster (village) membership, clustered treatment assignment (home vs. clinic), and baseline measures of each study outcome. Our analyses described below was based on our primary research question: Is testing site (home vs. clinic) associated with our primary outcomes (depressive symptoms, QOL, HIV sexual risk behavior)? Although the HIV testing site was randomly assigned by village cluster, participants were aware of their assignment prior to completing the baseline survey. We therefore assessed the impact of HIV testing site at all three measurement occasions (baseline, 2-month follow-up, 12-month follow-up).



We used a linear mixed effects model for the QOL and depressive symptoms outcomes. Our assessment was based on the following model: Let yi,j,t equal one of the three outcome measures for subject i in cluster j at time t. Where i ∈ (1, 2, …, n) subjects, j ∈ (1, 2, …, m) clusters, and t ∈ (0, 2, 12) months.


yi,j,t = θi,j,t + μj + ϵi,j,t











For the mean model, θi,j,t, we employed dummy variable coding for (1) measurement occasion, (2) cluster-level treatment, and (3) HIV test result. The model includes all possible two-way and three-way interactions. The residual component of the model includes a normally distributed, cluster-level random effect, μj ~N(0,τ2), and a within subject residual, ϵi,j,t, where ϵi,j,t is assumed to be drawn from a multivariate normal distribution with an unstructured variance-covariance matrix. This specification allows for heteroskedastic within-subject variance at each measurement occasion and different within-subject correlations between each measurement occasion.



We retained all 113 subjects in the analyses, regardless of how many follow-up sessions they had completed. Indeed, one of the advantages of our model is that it does not require complete case analysis, which can lead to substantially biased treatment effect estimates [35]. In our model, estimates of the fixed effect parameters remain unbiased under the missing at random assumption (MAR) assumption, which states that the likelihood of a missing observation for each subject is independent of its “true” value, conditional on subjects observed data [35].



To evaluate model fit, we created mean plots from the estimated models and overlayed plots of the observed data. We performed type III statistical tests for the model fixed effects. Rather than adopting a strict statistical significance threshold (e.g., p < 0.05), we report the p-values out to three significant digits and conduct follow up analyses on home vs. clinic comparisons that are suggestive. We also confined our attention to those model effects that include the treatment indicator (clinic vs. home) and report point, and interval estimates as standardized mean differences (SMD), calculated by dividing the estimated difference in means by the square root of the within-subject variance components. When an estimate involved averaging over all three measurement occasions, we pooled/averaged the variance components for each measurement occasion before taking the square root. All effect estimates that averaged over the levels of predictors in the model not represented in the comparison (i.e., measurement occasion and baseline test result) were uniformly weighted, irrespective of the sample sizes for each level. Finally, we employed the conventional Cohen’s D thresholds to characterize the size of the estimated effect as “small” (SMD < 0.2), “medium” (0.2 < SMD < 0.5) or large (SMD > 0.8).



To accommodate the three-level ordinal sexual behavior measure, we applied a cumulative logistic specification. We coded the variable such that positive effects (i.e., odds ratio > 1) indicated less risky sexual behavior. To simplify the specification of the subject-level residual component, we dropped the unstructured residual error structure and included a subject-level random effect instead. This random effect specification means that the parameter estimates for the fixed effects (e.g., mean plots) have a “subject-specific” rather than a “population averaged” interpretation [36]. Finally, the cross-classification of the risk behavior outcome and the other predictors in the model resulted in zero cases in some cells. This caused estimated parameters that represent contrasts between some cell means to approach infinity. We therefore dropped the baseline test result predictor and only included testing site, measurement occasion, and their two-way interaction.





3. Results


Numbers of baseline participants recruited for follow-up (all with positive and indeterminate HIV test results and a 1.7% sample of those with negative results) and resulting numbers with survey data are shown in Figure 1. The analytical sample comprised the 113 adolescents who had been selected for follow-up sessions from the clinic and home testing sites (17 HIV-positive, 26 indeterminate, and 70 HIV-negative at baseline). The numbers of youth that participated in the 2-month follow-up were 15 out of 17 HIV-positive (88.2%), 20 out of 26 indeterminate (76.9%), and 47 out of 70 HIV-negative (67.1%). Participation in the 12-month follow-up was as follows: 14 out of the 17 HIV-positive participants (82.4%), 20 out of 26 indeterminate participants (76.9%), and 23 out of 31 HIV-negative participants recruited (74.2%). Overall, 82 of 113 selected youth (72.6%) and 57 of 74 selected youth (77.0%) participated in the 2-month follow-up and 12-month follow-up, respectively. The 113 participants provided a total of 252 records of data across the timepoints.



Table 1 presents baseline characteristics of the full baseline sample and the sample of respondents who participated in either one or both follow-up sessions. The two groups were similar in all characteristics.



The mean plots for the psychological environment QOL measure shown in Figure 2 suggest a small benefit for testing in the clinic for two out of the three groups (HIV negative and positive test results). However, except for the main effect (p = 0.171), none of the type III tests we conducted involving testing site approached conventional levels of statistical significance. The least squares mean point and interval estimates for the main effect of test location is SMD = 0.328 (95% Confidence Interval [CI]: −0.143, 0.8). This is a “medium” effect with 95% CIs that include the null hypothesis but exclude both “large”, positive effects of being tested at a clinic (SMD > 0.8) and medium to large effects in the opposite direction. On the other hand, we cannot rule out the possibility that the “true” effect of testing site is either zero or negligible in magnitude in either direction.



Like the psychological-environmental QOL, the mean plots for the social-physical health QOL measure shown in Figure 3 revealed that the differences between the testing site groups are small relative to the width of the standard errors. However, the type III tests we conducted suggested the presence of a two-way interaction between testing site and measurement occasion (p = 0.105). A least squares mean plot of the two-way interaction is shown in Figure 4. When averaged over the three test result categories, the pattern of differences between the levels of testing sites indicates an initial benefit of testing in a clinic at two months (SMD = 0.329; 95% CI: −0.163, 0.821). Although this effect is in the same direction and is similar in magnitude to what was observed in the psychological-environmental QOL, it is not sustained over the 12-month study window. In addition, the confidence intervals for the effect at two months does not exclude the null hypothesis or the possibility that the “true” effect size is small and favors testing at home rather than a clinic.



The mean plots for depression shown in Figure 5 indicate a more consistent benefit for testing at the clinic than was observed for either of the two QOL measures. The Type III test results point to a potentially significant two-way interaction between timepoint and testing site (p = 0.078). A least squares mean plot of the two-way interaction is shown in Figure 6. When averaged over the three test result categories, the pattern of differences between the levels of testing sites indicates a benefit of testing in a clinic that is largest at the 12-month measurement occasion (SMD = −0.467; 95% CI: −1.057, 0.123). This effect is larger than either of the effects we observed for the QOL outcomes but would still be considered a “medium” effect size. If real, the appearance of a benefit for testing at clinic at 12 months points to a psychological process that unfolds gradually over time. None-the-less, these results should be interpreted with caution since the confidence intervals also include the null effect.



The mean plots for sexual behavior are shown in Figure 7. The plots display the fitted probabilities of being in the riskiest category verses either of the two lower risk categories. Due to the standard proportional odds assumption in cumulative logit models, the fitted probabilities for the high and medium versus low-risk categories show the same pattern. The mean plots evidence a very slight benefit for testing at home that is consistent across all three time periods. However, the Type III tests for either the main effect of testing site or the interaction with measurement occasion indicate that the effect of testing site on sexual behavior did not result in conclusive evidence against the null hypothesis (p = 0.389 and p = 0.821, respectively). Thus, these data provide very little evidence that testing site influences sexual behavior.




4. Discussion


We examined the effect on adolescent wellbeing and behavior of conducting HIV testing and results disclosure in a research context at home or at a health facility. Additionally, we explored the effects of the adolescent’s test result on the outcomes of interest. In our examination of the four outcomes measures, we did not find strong evidence that the decision to conduct HIV testing and disclosure of results among adolescent study participants either at home or at a clinic was very consequential. Although there were beneficial outcomes for testing at a clinic in the psychological measures, the data were far from conclusive. First, the pattern of findings was not consistent. Second, the largest benefit was seen at 12 months for the depression outcome. For the two quality of life measures, there was either very little evidence of moderation by measurement occasion or the largest effect was observed at the 2-month period, not 12-month measurement occasion. Importantly, we did not see any significant evidence for moderation of the treatment effect by baseline test result across all outcomes examined.



Researchers and program staff involved in HIV prevention work with adolescent populations may find our study results useful in developing procedures for HIV testing and disclosure of results. Consistent with Kenya’s ethical guidelines for adolescent participation in research [37,38], in our study, written informed consent and assent for research activities, including HIV testing, were obtained from parents/guardians of adolescent minors (i.e., aged 15–17) and adolescent minors, respectively. Additionally, consistent with national guidelines for HIV testing [31], adolescent minors were required to have a parent or guardian over the age of 18 in the vicinity during HIV testing and privacy and confidentiality were strictly adhered to regardless of testing venue. Additionally, on the basis of earlier work [39,40], each adolescent participant was given an opportunity to decide whether their test result would be disclosed to them while their supporting adult was present or given to their supporting adult separately. Adolescents aged 18–19 were encouraged but not required to have a supportive adult with them. Using these procedures, we successfully tested and disclosed test results to a total of 4096 adolescents. Of these, almost two-thirds were minors accompanied by a parent or guardian to whom test results pertaining to their adolescent child were also disclosed.



To facilitate a discussion of our findings with respect to the depression measure, we have created a side-by-side comparison of our estimated effect size and a published effect size of fluoxetine (FLU), a commonly prescribed medication for depression (see Figure 8). The FLU results were obtained from a recently published meta-analysis [41]. Using the clinical trial data employed by the authors, we examined whether decisions regarding the testing site for the population of adolescents in this study could be as consequential as the decision to prescribe an anti-depressant to a patient suffering from clinical depression. The effect sizes from both studies were calculated as an SMD.



The locations of the point estimates are very similar, suggesting that our “best guess” estimate of the two effect sizes may be similar. However, the lower and upper bounds of the effect size for HIV testing at a clinic exceed the interval estimate from the meta-analysis of the drug efficacy studies. Although there is considerably more uncertainty about the consequences of HIV testing site than there is regarding the prescription of an FDA-approved anti-depressant medication, we cannot rule out the possibility that they are similar.



It is unclear why the largest benefit for the depression outcome was at the 12-month follow-up. Our data suggest that the result was driven by the HIV-positive participants who were tested at a clinic. It is possible that these participants were more likely than those who tested HIV-positive at home to become linked to treatment and support services in a timely manner and/or to still be engaged in the services at the 12-month follow-up. If so, the services may have provided psychosocial support which would result in a better depression outcome. However, these observations are speculative and more research on the topic is warranted.



The inconsistent pattern of our results may be explained by findings from prior qualitative interviews we conducted with adolescent study participants at the 2-month follow-up, which indicated that testing venue was less important for youth than perceptions of privacy and confidentiality, being treated respectfully by service providers, and (for younger adolescents) having a parent/guardian present [29]. Other research indicates mixed findings regarding preference for facility versus home-based HIV testing among youth. For example, several studies indicate preference for and/or a higher uptake of HIV testing among youth research participants when offered at home compared with a health facility [42,43,44]. Conversely, a study among South African youth found no difference in youths’ preferences to receive an HIV test at home or in a clinic but either option was preferred compared with in a school [45]. Taken together, the implications of these mixed findings could be that for adolescent research participants, the quality of interpersonal interactions with providers during HIV testing and results disclosure may be more important than whether services are provided at home or at a clinic.



Limitations of our study include the fact that we did not examine the effects of testing and disclosure of results in a mobile clinic, at local entertainment activities often attended by youth (e.g., sports events), or via self-testing. These venues and modalities may have been preferred by some adolescents, which in turn may have affected their wellbeing at the 2-month and 12-month follow-up sessions. Another limitation is that we did not examine other characteristics of the testing and disclosure environment that have been found to be associated with HIV testing among adolescents. Examples of these characteristics include nature of family dynamics (supportive, open communication) and whether health facilities where testing was conducted had adolescent-friendly services and staff. A third limitation is that our data focuses on a community-based, rural sample and not a random or probability-based sample, which may limit generalizability of our findings to low HIV prevalence regions or areas outside of the study setting. However, a major strength of our study is that our sample included adolescents who were orphans, out of school, and/or pregnant.




5. Conclusions


Analogous to recent efforts to promote the inclusion of pregnant women in research [46], specific factors which can render adolescents vulnerable should be studied empirically, rather than to assume that adolescents are a vulnerable group [47]. Previous studies have reported reservations about home-based HIV testing for adolescents because of concerns about loss of privacy and confidentiality, stimulating family strife, and HIV-related stigma [48]. However, our study results suggest that the decision to conduct HIV testing and results disclosure at home or at a health facility among adolescents in HIV prevention research may not be consequential. For the promotion of responsible conduct of research with this population, this study finding will be of interest to HIV researchers who plan to include adolescents in their prevention studies, the research ethics committees who review these studies, and HIV prevention program implementers.
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Figure 1. Case Flow Diagram of Study Participants. 
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Figure 2. Plots of QOL Psy by HIV test results. 
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Figure 3. Plots of QOL Health by HIV test result. 
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Figure 4. Plot of the two-way interaction for QOL Health by time. 
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Figure 5. Plots of depression by HIV test result. 
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Figure 6. Plot of the two-way interaction for depression by time. 
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Figure 7. Plots for sexual behavior. 
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Figure 8. Estimated effect on depression of test venue compared with fluoxetine treatment. 
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Table 1. Baseline Characteristics of Full Sample and Follow-up Sample.
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Baseline Characteristics

	
Full Sample

	
Follow-Up Sample a




	

	
(n = 4096)

	
(n = 113)




	

	
%

	
n

	
%

	
n






	
Baseline Testing Venue

	

	

	

	




	
Clinic

	
50.81

	
2081

	
53.98

	
61




	
Home

	
49.19

	
2015

	
46.02

	
52




	
Age group

	

	

	

	




	
15–17 years old

	
61.74

	
2529

	
63.72

	
72




	
18–19 years old

	
38.26

	
1567

	
36.28

	
41




	
Gender

	

	

	

	




	
Female

	
49.58

	
2031

	
51.33

	
58




	
Male

	
50.42

	
2065

	
48.67

	
55




	
Orphan (% yes)

	
41.70

	
1694

	
44.64

	
50




	
Currently in school or completed secondary (% yes)

	
83.25

	
3410

	
81.42

	
92




	
Ever married (% yes)

	
1.99

	
81

	
b

	
<5




	
You or partner ever pregnant (% yes)

	
9.45

	
384

	
b

	
<5




	
Attends religious services once a week or more (% yes)

	
53.35

	
2182

	
60.71

	
68




	
Religious affiliation

	

	

	

	




	
Roman Catholic

	
24.95

	
1021

	
27.43

	
31




	
Protestant or other Christian

	
68.99

	
2823

	
64.60

	
73




	
Muslim, no religion, or other

	
6.06

	
248

	
7.96

	
9




	
Subcounty location

	

	

	

	




	
Subcounty 1

	
26.93

	
1103

	
28.32

	
32




	
Subcounty 2

	
35.47

	
1453

	
28.32

	
32




	
Subcounty 3

	
37.60

	
1540

	
43.36

	
49








a Selected to participate in the follow-up. b Percentage is too small to report.
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[ Clinic Test Site ]

Participated in baseline (r=2081 total: 2055 HIV-
neg., 12 HIV-pos., 14 indeterminate

[ Home Test Site ]

Participated in baseline (n=2015 total: 1998 HIV-
neg., 5 HIV-pos., 12 indeterminate)

Selected for 2-month follow-up (n=61 total: 35
HIV-neg., 12 HIV-pos., 14 indeterminate):

+ Participated in 2-month follow-up (=50 total:
27 HV-neg_, 10 HIV-pos., 13 indeterminate)

+ Did not participate in 2-month follow-up (r=11
total: B HIV-neg., 2 HIV-pos., 1 indeterminate)

Selected for 12-month follow-up (r=40 total: 14
HIV-neg., 12 HIV-pos., 14 indeterminate):

+ Participated in 12-month follow-up (n=33 total:
11 HIV-neg., 10 HIV-pos., 12 indeterminate)

+ Did not participate in 12-month follow-up (n=7
total: 3 HIV-neg., 2 HIV-pos., 2 indeterminate)

Selected for 2-month follow-up (n=52 total: 35
HIV-neg., 5 HIV-pos., 12 indeterminate):

+ Participated in 2-month follow-up (n=32 total:
20 HIV-neg., 5 HIV-pos., 7 indeterminate)

+ Did not participate in 2-month follow-up (=20
total: 15 HIV-neg., 0 HIV-pos., 5 indeterminate)

Selected for 12-month follow-up (n=34 total: 17
HIV-neg., 5 HIV-pos., 12 indeterminate):

+ Participated in 12-month follow-up (n=24 total:
12 HIV-neg., 4 HIV-pos., B indeterminate)

+ Did not participate in 12-month follow-up
(r=10 total: 5 HIV-neg., 1 HIV-pos_, 4
indeterminate)

Examples of reasons did not participate in follow-up: adolescent declined, adolescent
could not be traced, adolescent moved too far away, data collection time expired.

Analysed (n=144 data points: 73 HIV-neg_, 32 HIV-
pos. 39 indeterminate)

+ Baseline (=61 total: 35 HIV-neg., 12 HIV-pos.,
14 indeterminate)

+ 2-month follow-up (=50 total: 27 HIV-neg., 10
HIV-pos., 13 indeterminate)

+ 12-month follow-up {(n=33 total: 11 HIV-neg., 10
HIV-pos., 12 indeterminate)

Analysed (n=108 data points: 67 HIV-neg_, 14
HIV-pos. 27 indeterminate)

+ Basaline (n=52 total: 35 HIV-neg., 5 HIV-pos.,
12 indeterminate)

+ 2-month follow-up (n=32 total: 20 HIV-neg_, 5
HIV-pos., 7 indeterminate)

+ 12-month follow-up {n=24 total: 12 HIV-neg.,
4 HIV-pos., B indeterminate)

*n indicates number of adolescents except in the Analysis boxes which show number of data points.






media/file5.jpg
— Gine.
Home

”





media/file3.jpg
5 6 7

b

2

QOL: Pyschological
3

o

HIV Negative HIV Positive
— e — cine — cine
== Homo. =~ Home| == Home

02 468 0w PR 02 468 1

Time In Monthe





media/file1.jpg
Gnceae ) [ tomereise )

Paricipsted nbselne (1+208 ol 2055 -

Paricpate in bseine (<2015l 1988 -
reg. 12 Hipos, 14 ndeermine

e 505, 12 ndereminate]

| &= |

Seecedtor 2 morth olow-up (61 0 35 Seecedor2month fodowep (5210135
o, 12 s, 14 et Hines S Hi-gos, 12 ndeerminte)
+Paricpaes in 2ot folow (eS0tors | | 4 Paricpits i & fobow (<32 otk
27 Hineg 10H-pos, 13 noeceminate)

20HNineg, 5 Hiv.pos, 7 neceminate)
+ Didnotparipae in 2o folowun ne11 | | 4 Dot paripte i 2-moneh oo (720
ot 8 H-ne. 2105, nderemnae] ol 15 Hi-ne. O V05, 5 mdetarmnte)

Seecedtor 12 moneh folon-up eS8l 7
Hieneg SHI-pos, 12 ndeermitl
+ Faniapiesin 12 mont ollow o (=24

Seecedtor 12 moreh foloneup (<Dt 14
e, 12 M1V 0, 14 ndecerminse)
+Parcpies in 12mont fobow- (re33 ot
L1 HV-neg. 101-os, 12 ndecaminate] 12V g, 4V ot Bincetrmine)
+Dinotparispue n 12 mont toowup <7 | | 4 ot pariipate n 2. flow e
ot 3HV-ne. 2 W05, 2 ndeterminge] (10t 5 i neg. 1 V505, 8
saeremnse)

Ecampie of evsons o pricpte I fosonup- s ceclines, ssoscen.
oo e ace,adlescen moved 100 o v, G clection e exres

anaea (118 at poes: 73 v, 32 | | e o108 ara o 7 neg, 16
pos. 39 noeermiate) g0 27 ndeerminate)
Baelne (61 tota 35 Hivneg, 12HVos, | | o Baseline oeS3 ot 3 g, S 905,
18 nasiermnte) 12 nderermnste)

+2maneh folowap (500 27 Wiv-neg 10 | | ¢ 2o foliowp 52ttt 20 Vg, 5
Fivpos, 13 ngeerminte) H-pos 7 i)

12 moneh olowup (33 o 11HiV-ne, 10 | | 12-moreh fowrp 2 ot 12 Mg,
g0, 12 ndeermince) Vo5, Bincereminte)

1 ores e of sl e 1 AT b i v s of 4 PO






media/file7.jpg
QOL: Health

4.0 45 5.0

35

3.0

— Clinic
--- Home

0 2 4 6 8 10 12
Time in Months





media/file10.png
Depression
30 40 50 60 70

10 20

0

HIV Negative

w— Clinic
— = Home

30 40 50 60 70

10 20

0

HIV Positive

——  Clinic
— = Home

Time in Months

30 40 50 60 70

10 20

0

HIV Indeterminant

e Clinic
— = Home
| T |
4 5] 8

12





media/file12.png
Depression
20

50

40

30

10

—— Clinic
--- Home

4 6 8

Time in Months

10

12






media/file9.jpg
Depression

HIV Nogative: HIV Positive HIV Indeterminar
— aine. ® — cine. L3 — aine.
Fome a Home o == Home
K K
B 2
8 8
& = Bl
468 0w 468 ? 46 8 102





media/file0.png





media/file14.png
Clinic
-—- Home

_ | _ _ _ _
01l 80 90 70 A 00
)SLI MO| pue a)etapoul "sA )sii }saybiH

12

10

Time in Months





media/file8.png
QOL: Health

9.0

4.5

4.0

SR

3.0

— Clinic
--- Home

| | l
4 6 8

Time in Months

10

12






media/file11.jpg
Depression

50

40

30

20

10

—— Clinic
--- Home

I I I
4 6 8

Time in Months

10

12






media/file6.png
QOL: Health

5

4

3

2

HIV Negative

HIV Positive

— Clinic

- = Home
= —4
| | | | I I
2 4 6 s W 12

— Clinic
- = Home

—-— W -

HIV Indeterminant

Time in Months

12

w— Clinic
- = Home

12






media/file15.jpg
FLU vs. Control
(8 weeks)

—_ 5

Clinic vs. Home
(12 months)

1
1
d
:
i
;
T T T T T T
G0 00 S0 0L Sl 0z
(aws) @ouessiq uea pazipiepuels





