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Abstract

Objectives—We examine effects of school support as a structural HIV prevention intervention 

for adolescent female orphans in Zimbabwe after 5 years.

Methods—328 orphan adolescent girls were followed in a clustered randomized control trial 

from 2007 to 2010. The experimental group received school fees, uniforms, and school supplies 

and were assigned a school-based “helper.” In 2011-12, the control group received delayed partial 

treatment of school fees only. At the final data point in 2012, survey, HIV, and HSV-2 biomarker 

data were collected from approximately 88% of the sample. Bivariate and multivariate analyses 

were conducted on endpoint outcomes, controlling for age, religious affiliation, and baseline SES.

Results—The two groups did not differ on HIV or HSV-2 biomarkers. The comprehensive five-

year intervention continued to reduce the likelihood of marriage, improve school retention, 

improve SES (food security), and marginally maintain gains in quality of life, even after providing 

school fees to the control group.
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Implications and Contributions
This study is important as one of a very few examining the impact of schooling on girls’ HIV risk factors and infection in sub-Saharan 
Africa, and unique in its focus on orphans. Although other significant benefits were found, biological HIV/HSV-2 reductions were not 
observed after five years of comprehensive intervention.
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Conclusions—Paying school fees and expenses resulted in significant improvements in life 

outcomes for orphan adolescent girls. Biological evidence of HIV infection prevention, however, 

was not observed. Our study adds to the growing body of research on school support as HIV 

prevention for girls in sub-Saharan Africa, but as yet, no clear picture of effectiveness has 

emerged.

Adolescent girls in sub-Saharan Africa are at considerable risk for HIV, with prevalence 

about twice that of boys in most countries [1,2]. Girls have an earlier sexual debut than boys 

[3] and it is common for girls in sub-Saharan Africa to have sexual relationships with older 

male partners and to exchange sex for items such as food, money, school fees, and gifts [4]. 

Moreover, marriage provides little protection for adolescent females. For example, in 

Zambia and Kenya, marriage increased the odds of HIV for females by roughly 50% among 

geographic samples aged 15-19 years [5].

Despite a drop in HIV prevalence over the past decade [6], the most recent Zimbabwe 

population-based data indicates that HIV prevalence for females age 15-24 years was 7.3% 

compared to 3.6% for same-age males [7]. Girls’ sexual debut is later in Zimbabwe than in 

any other sub-Saharan country, and it is typically associated with marriage [8]. Marriage 

doubled the risk of HIV for rural 15-19 year old Zimbabwe women, based on data from the 

2006 Zimbabwe Demographic and Health Survey [9]. Among a large sample of urban 

young women in Zimbabwe, about half of whom were orphans, marriage increased the age-

adjusted odds of HIV by 2.6 and the odds of genital herpes (HSV-2) by 7.7 [10]. HSV-2 

carries its own health burden, but more importantly raises the risk of acquiring HIV three-

fold [11]. The elevated rate of HIV infection among young married women compared to 

their unmarried counterparts has been associated with more frequent intercourse, lack of 

condom use, and older partners who are more likely to be HIV positive [12, 13].

Over the past decade, there has been growing interest in determining whether keeping 

adolescent girls in school can help to mitigate the risk for HIV [14, 15]. Behavioral 

economists theorize that providing the poor with school subsidies through various cash 

transfer schemes improves socioeconomic status (SES) with better access to food; and that 

educational opportunities will positively affect expectations for the future and preferences 

for healthier lifestyles [15, 16]. One of the benefits of school subsidies may be a delay in 

marriage for girls, along with its associated HIV risks.

Two large sub-Saharan Africa studies have examined HIV biomarker and behavioral risk 

factors in randomized trials of school support interventions. Both examined HIV and HSV-2 

outcomes at endpoint, but not at baseline. In Western Kenya, Duflo and colleagues [17] 

found that girls receiving a school subsidy in the form of two student uniforms during upper 

primary school experienced more years of schooling and a lower likelihood of marriage 

compared to no-treatment control girls after seven years, but they found no difference in 

either HIV or HSV-2 infection. On the other hand, Baird and colleagues [18] found that, 

after two years, a combination of secondary school fees and conditional cash transfers 

(monthly payments of $1-5 to students and $4-10 to parents, conditional on the students’ 

enrollment in school) reduced both school dropout and HIV prevalence among girls who 
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were enrolled in school at baseline, but had no effect on marriage, pregnancy, sexual debut, 

or unprotected sexual intercourse.

In this paper, we describe HIV-related outcomes of school support for rural Zimbabwean 

orphan adolescent girls after five years. Our study is similar to the above two studies in that 

it is a cluster randomized controlled trial testing the effect of school subsidies on HIV-

related outcomes for adolescent girls in a high HIV-prevalence sub-Saharan country. 

Support was conditional on staying in school and school fees were paid directly to the 

schools. Like the other two studies, we collected survey information on risk factors, along 

with HIV and HSV-2 biomarker data at the final data point.

A major difference is that our study focused on orphans. “Orphan” is defined as a child, less 

than 18 years old, with one or both parents deceased [19]. Adolescent orphans are an 

important group in sub-Saharan Africa because of their huge numbers and their 

disadvantage in HIV risk relative to non-orphans. Population-based data estimate that 41% 

of youth aged 15-17 years in Zimbabwe are orphans [7]. A recent meta-analysis of mostly 

sub-Saharan studies found that orphan youth face double the risk for HIV compared to non-

orphans [20].

We previously reported that after two years, when the average age of participants was 14 

years, the intervention reduced school dropout by 82% and marriage by 63% and also 

improved protective attitudes related to future expectations, gender equity, and concerns 

about the consequences of sex compared to controls [21]. After three years, we found that 

the intervention was cost effective in increasing years of schooling completed, reducing 

marriage as an HIV risk factor, and improving health-related quality of life (HRQoL) [22]. 

Given our positive findings, we decided we were ethically obligated to offer school fees to 

control students, starting in the fourth and final year of the project (2011). Subsequently, 

however, we received additional funding to continue the study for two more years to collect 

biomarker outcomes and a final round of survey data. Thus, at the final data point in 2012, 

we compared a comprehensive (5 year) intervention group with a delayed (1.5 years) partial 

intervention group.

Our study is unique in testing a structural HIV prevention intervention to keep sub-Saharan 

orphan adolescent girls in school over a five-year period. Our focus is on contextual 

influences and environments that influence young women's exposure to sexual risk factors 

of HIV, including school dropout, marriage, and HSV-2. We focused on school as a social 

context that may positively influence orphan girls by providing structure, behavioral 

monitoring, and access to pro-social adults and peers. We hypothesized that school 

attendance would reduce adolescent orphan girls’ exposure to sexual risk factors of HIV, 

including school dropout, teen marriage, and HSV-2.

We also found, however, that religion can be a powerful contextual influence, and that girls 

affiliated with Apostolic sects were at much higher risk of early marriage and school 

dropout than those from other religious denominations in Zimbabwe [9]. For this reason, we 

included religion as a covariate in our models. Apostolic sects are more likely to reject 

western medicine, HIV testing and gender equity in favor of traditional practices of faith 
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healing, male dominance, and polygamy [23, 24]. Although very little research has been 

conducted on the Apostolic Church in Zimbabwe, it is the largest and fastest growing 

denomination in the country with 38% of adult women and 28% of men reporting 

membership [7].

The research question for our final main effects study is as follows: After five years, what is 

the impact of comprehensive school support on HIV and HSV-2 infection, sexual debut, 

marriage, school achievement, HRQoL, and SES (access to food), controlling for age, 

baseline SES, and religious affiliation? Our study is important in that it is one of only a few 

conducted in sub-Saharan Africa that examines the impact of schooling on girls’ HIV risk 

factors and infection.

METHODS

Design

In 2007, all orphan girls in grade 6 at 25 rural primary schools in Manicaland, Zimbabwe 

were invited to participate in the research study. All those eligible (328) agreed to 

participate. Schools were randomized to either a no-treatment control group or a school 

support intervention group, consisting of fees, uniforms, supplies and a school-based female 

“helper” [21]. The role of the helper was to monitor participant attendance; if the student 

was absent, she was to find out why and if any assistance (e.g., medical care) was needed. 

The average age of participants at baseline was 12 years and intervention and control arms 

were equivalent on demographic and outcome measures [21]. None of the participants had 

ever been married or pregnant at baseline and all were in school (grade 6).

Three annual follow-up surveys were administered in 2008, 2009, and 2010. Based on 

continued positive effects from the intervention at the 2010 survey, control group students 

were offered school fees (only) starting in January 2011. The study was then extended two 

additional years with continued support for both groups and one additional survey and 

biomarker data collection in 2012.

The institutional review boards of PIRE (US) and the Medical Research Council of 

Zimbabwe reviewed and approved all study procedures. At baseline, we obtained permission 

from either a surviving parent or custodial guardian and assent from all participants for 

study participation [21]. To participate in the study extension, all participants were re-

consented, with an option to participate in either the survey or the blood sample, or both.

Data Collection

A total of 287 participants (88%) completed the fifth survey (Wave 5) in 2012. The self-

administered questionnaire used audio computer-assisted self-interviewing (ACASI) 

technology available in both English and Shona. We also collected blood specimens for HIV 

and HSV-2 prevalence outcomes. Details of biomarker data collection and analyses are 

described in a separate publication [25]. Eight participants responded to the survey but did 

not provide a biomarker specimen. Five of these were married members of Apostolic sects 

who refused to provide a biomarker blood sample for religious reasons.
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Survey Measures

All variables were measured at Wave 5 unless otherwise noted.

Outcome Variables—Sexual debut measured dichotomous responses to the question 

“Have you ever had sexual intercourse?” Ever married indicated whether the participant was 

either currently or had ever been married or living with a man. Ever pregnant indicated 

whether the participant was pregnant or had ever given birth or had a miscarriage, abortion, 

or stillbirth. School Dropout indicated the participant was not in school at Wave 5, when 

participants should have been in their final year of high school. Years of schooling indicated 

the highest grade in school the participant had completed. Persons finishing primary school 

completed 7 years. Ten years was the maximum possible for those who had progressed 

normally.

Meals per day measured responses to the question “How many meals do you have in a 

day?” and was selected as a more sensitive measure of SES for rural adolescent orphans 

rather than the more common asset index, which tends to reflect community-level 

infrastructural development (e.g., electricity) as well as involvement in the cash economy 

(ownership of durable goods) [26, 27]. Wave 5 responses served as an outcome, as 

suggested by behavioral economic theory [15, 16]. HRQoL was measured with the EQ-5D 

assessment instrument with Zimbabwe-specific scoring [28]. Respondents reported whether 

they had no problems, some problems, or extreme problems including an inability to 

function on each of five items: mobility, self-care, usual activities, pain/discomfort, and 

anxiety/depression. HRQoL was measured only at Waves 4 and 5 as part of a separately 

funded sub-study of cost effectiveness [22].

Explanatory Variable—Condition indicates whether the participant is in the 

comprehensive intervention group or the delayed partial intervention group.

Covariates—Age was calculated on the participant's birth date and date of survey. Religion 

was measured by asking each girl the specific name of her religion at survey check-in. This 

resulted in 48 different sects (plus “no religion”) which were then classified by Zimbabwe 

researchers as follows: Roman Catholic, Protestant, Pentecostal, Apostolic Sect, and none. 

Only two participants said they had “no religion” and these were grouped with the 

“Apostolic Sect” (since both groups were more likely to hold traditional Shona beliefs) and 

coded as 1; the rest were coded 0 (referent) “Other.” Meals per day, as a measure of SES at 

baseline, served as the third covariate in the multivariate models.

In order to test the effects of attrition on baseline equivalence for the two groups, we 

included additional variables described elsewhere [21]: orphan status (paternal vs maternal 

or double); whether the child had a school uniform at baseline; school absence; educational 

aspirations (expected to go beyond high school); future educational, financial, and health 

expectations; gender equity attitudes; and wife beating attitudes.
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Statistical Analyses

First, bivariate analyses were conducted, comparing the comprehensive intervention and 

delayed partial control groups on demographic and outcome variables, first with Wave 1 

data (to examine bias due to attrition) and then at Wave 5. Then, logistic and ordinary least 

squares regressions were used to assess the impact of the comprehensive 5-year intervention, 

adjusting for age, religious affiliation, and meals/day (SES) at baseline on study outcomes. 

Survey procedures in SAS 9.3 [29] accounted for clustering in primary schools at baseline.

RESULTS

As seen in Table 1, a similar and very high proportion of participants in both conditions 

participated in the Wave 5 survey (87-88%) and blood sample (85%). Baseline analyses for 

these participants showed that responses were equivalent by condition on all baseline 

variables at p<0.05.

At Wave 5 (Table 2), no differences for either HIV or HSV-2 were found by study 

condition. Prevalence was similar, by condition, among the never married, with a trend 

toward higher HIV and HSV-2 infection among the married comprehensive intervention 

group compared to the delayed partial intervention group. Biological event rates were low, 

however, and differences were not significant. Since a sizeable minority of children infected 

through maternal to child transmission are thought to survive until adolescence in Zimbabwe 

[30-32], we further examined the number of HIV positive girls who were both: 1) HSV-2 

negative; and 2) reported that they never had sex and never were married or pregnant. Four 

girls (33%) met the criteria (two from each condition; data not shown).

Fewer girls among the comprehensive intervention group reported sexual debut, marriage, or 

pregnancy compared to the delayed partial intervention group. Almost all married girls had 

experienced pregnancy; very few pregnant girls did not report being married. Those in the 

comprehensive intervention group were less likely to drop out of school and achieved almost 

one additional year of schooling compared to the delayed partial intervention group. They 

also reported eating more meals per day and having better quality of life. There was no 

difference in age or religious affiliation by condition.

Table 3 presents the results of regression analyses with covariates. None of the variables in 

the model predicted HIV infection. Age marginally increased the odds of HSV-2 infection. 

The comprehensive intervention greatly reduced the odds of marriage, while Apostolic 

religion and each year of advancing age greatly increased it. The comprehensive 

intervention increased years of schooling, and greatly decreased the odds of school drop-out. 

Age and Apostolic religion decreased years of schooling and increased the odds of dropping 

out of school. The comprehensive intervention increased the number of meals eaten per day. 

Apostolic religion was negatively associated with the number of meals eaten, while the 

number of meals eaten at baseline was a positive predictor. The comprehensive intervention 

marginally increased quality of life in the full model, while Apostolic religion and 

advancing age (marginally) decreased it.
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DISCUSSION

Study results comparing a five-year comprehensive school support intervention for orphaned 

adolescent girls with a partial intervention offered during the final 1.5 years of the study 

showed continuation of the impacts on school retention and marriage found after the first 

two years [21]. The magnitude of difference by condition was somewhat smaller (64% 

reduction in school dropout after five years compared to 82% after two years [21]; 53% 

reduction in marriage after five years compared to 63% after two years), but still impressive. 

We also found theoretically important differences in SES (meals per day), and quality of life 

continued to be improved with the comprehensive intervention, although after school 

support was offered to controls, gains were reduced (0.03 in 2012 vs. 0.06 in 2010) [22] and 

now were only marginally significant.

Our study is one of a small group of sub-Saharan studies seeking to determine whether 

providing adolescent girls with support to stay in school can help to prevent HIV infection. 

Like the Duflo et al. study (limited to the school subsidy group vs the no-treatment group) 

[17], we found positive impacts on schooling and marriage but no impact on either HIV or 

HSV-2 biomarkers with our 5-year comprehensive intervention. However, the Duflo 

intervention was much more modest and biomarkers were measured five years after the 

intervention ended.

On the other hand, Baird's Malawi conditional cash transfer intervention (CCT) was 

comprehensive (cash plus secondary school fees) but implemented for just two years [18]. 

Compared to the no-treatment control, that study demonstrated an impact on HIV outcomes, 

although HSV-2 differences did not reach significance. In that study, as with ours, there was 

a low event rate for biological outcomes (in the Baird study, 17 of 799 controls were HIV 

positive compared to 3 of 235 in the CCT group). Given the low prevalence, the authors 

advise caution when interpreting findings. Surprisingly, few behavioral HIV risk factors in 

the Baird study were affected by the intervention. The control group was more likely to 

report an older partner (≥ 25 years of age) which could be a plausible mechanism, given that 

men become infected at older ages compared to women. But values were again very low (20 

of 826 among controls and 1 of 235 in the CCT group).

In the present study, comprehensive school support for orphans from Grade 6 through high 

school did not result in lower HIV or HSV-2 infection for the five-year comprehensive 

intervention group compared to the group receiving just 1.5 years of delayed partial 

intervention. These findings are somewhat surprising, given the impact on marriage and the 

extensive literature suggesting its importance as an HIV risk factor for young women. HIV 

prevalence in Zimbabwe has been dropping in recent years [33], however, and our study was 

underpowered to detect small effect size differences by condition, given the relatively small 

sample size and low event rates found.

Age and religion were also important predictors of marriage. Each year of advancing age 

tripled the odds of marriage, and Apostolic sect affiliation raised the odds of marriage by 

more than four-fold. Because many Apostolic sects discourage the use of medical clinics, 

marriage poses an even greater risk for these girls. The two participants (one from each 
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condition) who died in childbirth during the course of the study were Apostolic. Five 

Apostolic married girls who agreed to the survey refused to give a blood specimen, and 

others refused to participate in the study at all after they got married, reducing our ability to 

examine the relationship between religious affiliation and infection. Given the public health 

implications, we believe that religious affiliation is an important area for future research.

The intervention increased years of schooling, which has been found to improve young 

women's potential for future economic well- being and health [34]. The intervention's 

positive impact on SES, as measured by meals eaten per day, supports the theory that 

assistance to stay in school can improve SES and access to food [15, 16], even without cash 

payments to participants or their guardians. School fees, uniforms, and school supplies (e.g., 

pens and writing paper) offset household expenses, leaving more money for food. Our 

findings are consistent with the growing literature on cash transfer interventions in 

developing countries like Zimbabwe, seeking to increase income and improve school 

enrolment and attendance among poor households [35, 36]. Our intervention is similar to 

conditional cash transfer programs that require recipients to enroll in and attend school, and 

provides further evidence supporting structural interventions for public health goals.

Several limitations suggest caution in interpreting these findings. First, the observed 

comprehensive intervention effect may have been compromised by offering a delayed partial 

intervention to the control group. That decision, while ethically appropriate in light of 

positive findings at the end of the initial study [22], may have biased the findings in the 

direction of type 2 error. Second, we observed lower than expected biomarker prevalence, 

reducing the power to detect an effect from the intervention. Third, the usefulness of the 

HIV measure was further compromised by a potentially high proportion of orphan infection 

by maternal to child transmission in Zimbabwe [30-32]. Just as in the other two similar 

studies cited [17, 18], we did not collect biomarker data at baseline to rule out such cases. If 

we had, it is likely that the event rate of new (sexually transmitted) infections among our 

sample would have been smaller, reducing even further the study's power to detect 

differences. Although we examined the HIV positive participants who were HSV-2 negative 

and reported never having sex and never being married or pregnant and found that this group 

comprised roughly one third of each group, there is considerable measurement error 

associated with both self-report and serological diagnoses for HSV-2 [25]. Therefore, such 

retrospective analyses are only suggestive and cannot be confirmed. Finally, generalization 

of these findings is limited to rural orphaned Shona girls in Zimbabwe.

In conclusion, the results of this 5-year trial offer evidence of important positive effects from 

providing comprehensive school support to orphan girls in sub-Saharan Africa. Although the 

present study did not find reductions in HIV and HSV-2 biomarker outcomes with the 5-

year comprehensive intervention, it did find positive impacts on key HIV-related risk 

factors, even after offering school fees to the control group. These findings, in the context of 

other similar research, suggest that school support as a contextual intervention in resource-

poor countries is both promising and complex, requiring more study to determine how and 

under what circumstances such programs can best protect the health and well-being of girls 

and young women in sub-Saharan Africa.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study Design Flowchart
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Table 1

Attrition and Baseline equivalence of two study conditions participating at Wave 5

Attrition at Wave 5 Comprehensive Intervention Group N 
(%)

Delayed Partial Intervention Group N 
(%)

χ2 / t (p)

Baseline Sample (2007) N = 183 N = 145

Wave 5 Sample (2012) 161 (88.0%) 126 (87%) 0.1 (0.77)

Provided Blood Sample at Wave 5 156 (85%) 123 (85%) 0.01 (0.92)

Equivalence of Retained Wave 5 Sample at Baseline N (%) or Mean (SD) N (%) or Mean (SD) χ2 / t (p)

Individual-Level Variables N = 161 N=126

Age 12.2 (0.97) 12.3 (0.91) 0.77 (0.44)

Orphan status: 1.17 (0.28)

    Paternal 85 (52.8%) 74 (59.2%)

    Maternal or Double orphan 76 (47.2%) 51 (40.8%)

SES Count index 3.22 (2.47) 3.30 (2.28) 0.27 (0.78)

Meals per day 2.38 (0.89) 2.45 (0.84) 0.71 (0.48)

School Uniform (yes) 95 (62.9%) 73 (59.8%) 0.27 (0.60)

School Absence 2.00 (1.32) 2.15 (1.38) 0.95 (0.35)

Educational aspiration (higher than secondary school) 149 (92.6%) 108 (85.7%) 3.53 (0.06)

Future Expectations

    Graduate from Sec. School 3.43 (1.28) 3.30 (1.38) −0.78 (0.43)

    Graduate from College/Univ. 3.20 (1.28) 3.26 (1.38) 0.40 (0.69)

    Enough money by age 30 3.49 (1.17) 3.33 (1.32) −1.10 (0.27)

    Live to age 35 3.19 (1.20) 3.02 (1.15) −1.26 (0.21)

Gender Equity Attitude 2.57 (0.99) 2.60 (0.94) 0.27 (0.79)

Wife Beating Attitude 2.10 (1.49) 2.36 (1.65) 1.39 (0.17)

Sexual Debut 9 (5.6%) 5 (4.0%) 0.38 (0.54)

School-Level Variables N=13 N=12

Mean Number of Students 506 (325.22) 502 (190.49) −0.03 (0.97)

Religious-affiliated Primary Schools 3 (23%) 4 (33%) 0.33 (0.57)
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