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Abstract

Background—Saocial protection (i.e. cash transfers, free schools, parental support) has potential
for adolescent HIV-prevention. We aimed to identify which social protection interventions are
most effective and whether combined social protection has greater effects in South Africa.

Methods—In this prospective longitudinal study, we interviewed 3516 adolescents aged 10-18
between 2009 and 2012. We sampled all homes with a resident adolescent in randomly-selected
census areas in four urban and rural sites in two South African provinces. We measured household
receipt of fourteen social protection interventions and incidence of HIV-risk behaviors. Using
gender-disaggregated multivariate logistic regression and marginal-effects analyses, we assessed
respective contributions of interventions and potential combination effects.

Results—Child-focused grants, free schooling, school feeding, teacher support, and parental
monitoring were independently associated with reduced HIV-risk behavior incidence (OR
0.10-0.69). Strong effects of combination social protection were shown, with cumulative
reductions in HIV-risk behaviors. For example, girls” predicted past-year incidence of
economically-driven sex dropped from 11% with no interventions, to 2% amongst those with a
child grant, free school and good parental monitoring. Similarly, girls’ incidence of unprotected/
casual sex or multiple-partners dropped from 15% with no interventions to 10% with either
parental monitoring or school feeding, and to 7% with both interventions.

Conclusion—In real-world, high-epidemic conditions, ‘combination social protection’ shows
strong HIV-prevention effects for adolescents and may maximize prevention efforts.
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Introduction

Although the rate of new HIV infections is falling in Sub-Saharan Africa, 575 adolescents
are still infected with HIV everyday.! With strong evidence of socio-economic drivers of this
epidemic,? there is increasing interest in the HIV-prevention impacts of social protection.3
Early research showed that provision of pensions to grandparents had positive impacts of
outcomes such as education and nutrition of adolescent girls in their households.*
Subsequently, the evidence on adolescent HIV-prevention has focused on unconditional
national cash transfer programs.® In Kenya, South Africa, and Malawi, these have been
shown to reduce HIV-infection risks amongst adolescents, particularly girls.5-2 However, a
new study has suggested that ‘combination social protection’ — providing both ‘cash’ and
psychosocial ‘care’ — may be potentially more effective than single interventions.10

Combination Social Protection: the theory

The theory of combination social protection is based on three premises. First, HIV-risk
behaviors are influenced by adversities in different domains of an adolescent’s life. For
example, poverty can be a driver of transactional sex, but so also can familial illness and
child physical abuse.1! Second, different sexual behaviors increase HIV-infection risks, but
may have quite different causal mechanisms. For example, age-disparate sex is increased by
poverty, exclusion,12-14 and household income shocks,1:16 whereas unprotected sex is
increased by intimate partner violencel’+18 and child abuse.10 Third, childhood adversities
can cumulate to increase HIV-risk behaviors more than single adversities.19 Thus,
combination social protection has the potential to maximize HIV-prevention impacts by
ameliorating simultaneous risks in different life domains.2°

Policy-identified need for evidence

Research in high-income countries on interventions that look similar to combinations of
social protection have shown impacts on other adolescent risk behaviour outcomes such as
youth offending.? In Latin America, research on combination social protection such as the
Progresa/Opportunidades/Prospera initiatives showed improvements in child nutrition and
education. 22 However, to our knowledge, no studies to date in high or low income countries
have examined impacts of different combinations of social protection on adolescent HIV
risks. In 2014, UNICEF, UNAIDS, UNDP, PEPFAR-USAID, and the World Bank conducted
a series of high-level meetings. These aimed to ascertain the evidence needs of Southern and
Eastern African governments regarding social protection and HIV-prevention.2 Policy-
makers identified two key and unanswered requirements: first, to distinguish which specific
types of social protection interventions are effective in adolescent HIV-risk reduction; and

@These included: the Launch of the World Bank, UNAIDS and UNICEF Research Network on Structural Drivers and Solutions for
HIV. International AIDS Conference, Melbourne 2014, the UNAIDS Planning Coordination Board 2014. Geneva, July, High Level
Consultation on Scaling-up Proven Social and Structural Interventions to Prevent HIV Transmission’, Johannesburg, July
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second, to test whether there are cumulative prevention benefits of combination social
protection. This study aims to address these questions in a multi-site longitudinal sample
from South Africa.

Participants and procedures

Measures

3516 adolescents aged 10-18 (56.7% female) were interviewed at baseline (2009-10), and
followed up at one year (2011-12). Refusal rate at baseline was <2.5% and one-year
retention rate was 96.8%. Two South African provinces were selected in consultation with
the South African National Departments of Social Development, Health and Education:
Mpumalanga and the Western Cape. Within these provinces, two urban and two rural health
districts with >30% antenatal HIV-prevalence were randomly selected. Within each health
district, sequentially-numbered census enumeration areas were randomly sampled until
sample size was reached. In each area, every household was visited and was included in the
study if they had a resident adolescent. One adolescent per household was interviewed face-
to-face for 60-70 minutes. Questionnaires and consent forms were translated into Xhosa,
Zulu, Sotho, and Tsonga and checked with back-translation. Adolescents participated in the
language of their choice.

Ethical protocols were approved by the Universities of Oxford, Cape Town, and KwaZulu-
Natal and by provincial Health and Education Departments. Adolescents and primary
caregivers provided voluntary informed consent. No incentives were given apart from
refreshments and certificates of participation. All interviewers were trained in working with
vulnerable youth and confidentiality was maintained except where participants were at risk
of significant harm or requested assistance. Where participants reported abuse, rape, or risk
of significant harm, referrals were made to child protection, health and HIVV/AIDS services
with follow-up support.

Adolescent HIV-risk behaviors were measured at baseline, and new incidence of HIV-risk
behaviors measured at follow-up, using scales from the National Survey of HIV and Sexual
Behavior amongst Young South Africans and the SA Demographic and Health Survey.23
Prior evidence suggests that HIV-risk behaviors may cluster, and thus risks were grouped
into risks with evidence of poverty, deprivation and exploitation drivers: ‘economic sex’
(transactional and age-disparate sex), risks with evidence of adolescent developmental-level
and social drivers: ‘incautious sex’ (unprotected sex, multiple partners, casual partners, and
sex using substances), and ‘pregnancy’ (females only, current and past pregnancy).
Transactional sex was past-year incidence of sex in exchange for food, shelter, school fees,
transport, or money; age-disparate sex was past-year incidence of having a sexual partner >5
years older than the adolescent.22 Unprotected sex was ‘sometimes’ ‘rarely’ or ‘never’ using
condoms when having sex in the past year (versus ‘always’ using condoms or no sexual
activity). Multiple sexual partners was having >2 partners in the past year.24 Casual partners
was having sexual partners who were not regular boyfriends/girlfriends in the past year. Sex
whilst using substances was past-year sex whilst drunk or using any drug. Pregnancy history
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and current pregnancy — both a marker of unprotected sex and also a risk factor for increased
unprotected sex and sero-conversion for adolescents?® — were measured at baseline and
follow-up.

Social Protection and social care provisions were measured at baseline for 14 components.b
Child-focused cash transfer receipt was measured as household access to either a child
support grant or foster child grant.” Pension was within-household access to an old-age
grant. School feeding was daily, free lunches provided at school, and provision of free
school transport and free school uniform were also measured. Access to food gardens was
receiving food from a school or community garden; food parcels or soup kitchen feeding
were regular, reliable provision of food parcels to the household or free meals from any
organization. Home and community-based carer support was at-least monthly household
visits from a home-based caregiver, nurse, or volunteer providing medical and social
support. Teacher social support was social, practical, or emotional support from a teacher,
using a standardized scale used previously in South Africa.28 School counselor was past-
year school-based counseling. Positive parenting (e.g., primary caregiver praise and warmth)
and parental monitoring (e.g., having set times to be home, parental knowledge of
whereabouts) were measured using validated Alabama Parenting Questionnaire subscales.2’
Free schooling required both no-fees school and free schoolbooks (many “free’ schools
required financial contributions for schoolbooks in order to allow children to take exams).
Evidence suggests that in order to show effects, social protection requires sustained and
predictable duration as well as current receipt.28 Consequently, each intervention and care
provision was dichotomized into receipt/no receipt, with positive coding requiring exposure
at both baseline and one-year follow-up.

Pre-selected covariates included factors potentially affecting HIV-risk or social protection
access. Adolescent age, urban/rural location, school enrollment, informal/formal housing,
migration, number of children in the home, female primary caregiver, and maternal and
paternal death were measured using items adapted from the South African Census. Food
insecurity was measured using items from the National Food Consumption Survey’ and
determined as days in the past week with insufficient food in the home. HIV-prevention
knowledge at baseline and follow-up was measured using a ‘free-listing” approach, asking
‘can you write any things you think a person can do to avoid getting HIV or AIDS?’, as pre-
existing lists of true and false prevention methods can over-estimate knowledge levels.
Scores were calculated by summed number of accurate methods (e.g. ‘use a condom”),
minus summed inaccurate methods (e.g. ‘do not share food with an HIV-positive person’).
Participants also indicated whether they had a birth certificate, a frequent requirement for
accessing social protection programs.

bThis study aimed to examine the effects of social protection in real-world Southern African conditions. In order to maximize utility,
we measured cash and care services that are typically provided by governments, NGOs and families. These were identified in
consultation with the SA National Departments of Social Development, Basic Education and Health, PEPFARUSAID, UNICEF and

Save the Children.
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Analyses were conducted in three stages in SPSS 21.0 and STATA 13.1, using the
longitudinal sample (n=3401). Since few adolescents younger than 12 years reported ever
having sex (n=9), analyses were limited to the 2668 adolescents aged 12 to 18 years (male
1170, female 1498). Analyses were gender-disaggregated, as previous studies have
suggested gender differences in HIV risk and protective factors.10

First, descriptive statistics for all outcomes, social protection variables, and covariates were
calculated (Table 1). Social protection types were excluded where numbers reached were too
small for reliable analysis. To check for multicolinearity, social protections and covariates
were entered into a linear regression for each of incautious sex, economic sex, and
pregnancy. Both tolerance values and the spread of variance proportions on small
eigenvalues suggested no multicolinearity.

Second, associations between specific social protections and HIV risk behaviors were
assessed in multivariable logistic regressions. To identify social protections with
independent effects, two models were run.29 In Model 1, all interventions and covariates
were included with each of the following HIV risk behaviors at Time 2 as outcomes:
incautious sex (males and females), economic sex (males and females), and pregnancy
(females only). Each analysis at this stage controlled for covariates HIV-risk or social
protection access: baseline HIV-risk behavior, age, poverty, urban-rural location, school
nonenrolment, informal/formal housing, migration, number of children in the home, female
primary caregiver, maternal and paternal death, possession of a birth certificate, and HIV
knowledge. For Model 2, all pre-selected covariates were included while interventions were
selected for inclusion on the basis of p<0.10, to prevent potentially important variables from
being omitted.28 Covariates were included in both models to control for potential
confounding due to the non-randomised allocation of interventions.

Third, we tested whether there are greater HIV-prevention effects from combining social
protections. All social protection variables and covariates that were included in Model 2
were entered into a marginal effects analysis in STATA using binary logistic regression for
each outcome. Each possible combination of included social protection variables on HIV-
risk behaviors was tested in each analysis, with all covariates held at their mean values, to
determine how the predicted probability of the outcome alters when different interventions
(and combinations of interventions) are present.

Role of the funding source

The study’s sponsors had no role in study design, data collection, analysis, interpretation, or
writing of the report. The corresponding author had full access to all data in the study and
had final responsibility for the decision to submit for publication.
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Results

Sample characteristics and social protection access (Table 1)

Respondents had a mean age of 14.2 years at follow-up (14.2 males, 14.3 females, both
ranged 10-19). They reported a mean of 2.3 days without enough food in the past week. 31%
lived in informal (shack) housing, 2.5% had left school before completion. 5% of boys and
7% of girls reported economically-driven sex at follow-up. 21% of boys and 16% of girls
reported incautious sex at follow-up. Female pregnancy at follow-up was 5%. Social
protection interventions that reached less than 100 adolescents (<0.3% of the sample) were
excluded (school counsellors, food parcels, and soup kitchens). Remaining social protections
were: the child support/foster child grant (received by 56% of adolescents), pension in the
household (5%), free schooling and books (52%), teacher support (8%), school counselling
(4%), access to food gardens (5%), positive parenting (25%), and good parental monitoring
(21%).

Independent associations of social protection interventions with HIV-risk incidence (Table
2)

Table 2 shows all factors that remained associated at p<0.10 with reduced HIV-risk
behaviors in multivariable regressions, independent of all other social protection factors and
covariates. For males, reduced incidence of incautious sex was significantly associated
(p<0.05) with free schooling (OR 0.69, CI:0.48-0.99), parental monitoring (OR 0.51, Cl:
0.30-0.87), and teacher support (OR 0.46, C1:0.21-0.99), whilst reduced incidence of
economic sex was associated with parental monitoring (OR 0.10, CI:0.01-0.70). For
females, reduced incidence of incautious sex was associated with school feeding (OR 0.64,
Cl1:0.44-0.93) and reduced incidence of economic sex was associated with child grants (OR
0.51, CI:0.32-0.83) and free schooling (OR 0.36 CI:0.22-0.60). Reduced incidence of
pregnhancy was associated with school feeding (OR 0.32, C1:0.15-0.67). Although receipt of
child grants met the p<0.10 threshold to be included in Model 2 regressions for pregnancy,
having children as an adolescent increases the probability of receiving child grants (i.e., a
reverse causality). Consequently, receipt of child grants was treated as a covariate rather than
a predictor of pregnancy in these models.

Associations of combination social protection interventions with HIV-risk behavior
incidence (Figures 1-2)

Where two or more social protections were at p<0.10, interval estimates of the probability of
the outcome showed which combinations of social protection interventions were significant,
whilst controlling for covariates and baseline HIV-risk behavior. Analyses identified social
protections that separately were not significantly associated with reduced HIV-risk behavior
incidence, but showed significant reductions in outcome probability when combined with
other social protections.

For boys, predicted probability of past-year incidence of incautious sex was 18.7% when
receiving none of the included social protection interventions of free schooling, teacher

support, or parental monitoring. With free school alone, it was 13.7%, with good parental
monitoring alone, 10-4% and with teacher support alone, 9.5%. But with both free school
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and parental monitoring, boys’ incidence of incautious sex was 7.5%, with free school and
teacher support, 6.8% and with parental monitoring and teacher support, 5.1%. Among boys
who received all three interventions, past-year incidence of incautious sex was 3.5%.

For girls, parental monitoring was not independently associated with incautious sex, but
when combined with school feeding, showed stronger associations than school feeding
alone. Thus, girls’ past-year incidence of incautious sex when receiving none of the included
social protection interventions was 15.1%. With good parental monitoring alone, it was
10.5%, and with school feeding alone, 10.2%. When both of these interventions were
received, girls’ past-year incidence of incautious sex dropped to 6.9%.

Amongst girls, economically-driven sex also showed combination effects of social
protection. Girls’ past-year incidence of economic sex when receiving none of the included
social protection interventions was 10.5%. With parental monitoring alone, incidence was
6.8%, with a child-focused grant alone, 5.7%, and with free schooling alone, 4.1%. But with
both parental monitoring and a child grant, girls’ incidence of economically-driven sex was
3.6%, with parental monitoring and free school, 2.6% and with a child grant and free school,
2.1%. Among girls who received all three interventions, past-year incidence of
economically-driven sex was 2.1%.

Finally, combination social protection effects were shown on adolescent female pregnancy.
Past-year incidence of pregnancy when receiving none of the included social protection
interventions was 5.5%. With good parental monitoring alone, it was 3.0%, with free
schooling, 2.5%, and with school feeding, 1.9%. But with both parental monitoring and free
school, incidence of pregnancy was 1.3%; with parental monitoring and school feeding,
1.0%; and with free school and school feeding, 0.9%. Among girls who received all three
interventions, pregnancy incidence was less than 0.5%.

Discussion

These findings have two key messages for adolescent HIV-prevention in South Africa,
regarding the impacts of domains of social protection, and combinations of types of social
protection.

First, they show that specific social protection interventions in three domains, cash,
psychosocial support and education (or ‘cash, care and classroom’) independently reduce
specific HIV-risk behaviors amongst adolescent boys and girls. In particular, child-focused
grants, parental monitoring, free schooling, school feeding, and teacher support each show
significant prevention effects, independently of other social interventions, and after
controlling for covariates and baseline HIV-risk behaviour.

Secondly, findings demonstrate that combination social protection interventions can have
strong effects on HIV-risk behavior reduction, independently of socio-demographic co-
factors and baseline HIV-risk. For example, past-year incidence rates of incautious sex
amongst males reduced more than three-fold, from 22% with no identified social protection
interventions to 6% with a combination of free school, parental monitoring, and teacher
support. The predicted probability of incautious sex amongst females halved from 15% to
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7% with combined social protections of parental monitoring and school feeding, and
economic sex amongst females reduced five-fold from 10% to 2% with combined child
grants and free schooling.

These findings demonstrate that combination social protection is likely to be more effective
than stand-alone programs, but also show that specific combinations should be selected for
effects on particular HIV-risks and genders. By getting the right combinations of child-
focused cash transfers, free schooling, school feeding, parental monitoring, and teacher
support, we have potential to reduce adolescent HIV-risks.

The study raises further research questions regarding why and how combination social
protections reduce HIV-risks. We know that sexual decisions have complex behavioural risk
factors: It may be that different types of social protection are addressing simultaneous but
different sources of risk — for example a household cash transfer may reduce the financial
need for an adolescent girl to have a ‘sugar daddy’, whilst access to education through free
school may reduce her exposure to older men in the community, and good parenting may
provide guidance and reduce emotional needs for affection from a high-risk sexual partner. It
may also be that some adolescents are particularly vulnerable to one type of risk but that not
all adolescents are vulnerable to the same type of risk, and that combination social
protection is necessary in order to have an impact at a population level in endemic countries.
Theoretical models of child and adolescent development and research on risks such as youth
offending®0 suggest that single interventions may not be powerful enough alone to impact
adolescent risk-taking behaviour. Thus it is also possible that multi-component approaches,
providing a compound effect, are required in order to counter the high-risk environments
that characterise these adolescents’ lives. Future research — both qualitative and quantitative
— will be of great value in identifying these pathways.

This study has a number of limitations and strengths that should be considered. Firstly,
randomised controlled trial designs are more reliable in determining causality. However,
quasi-experimental panel studies allow simultaneous testing of multiple possible
combinations of interventions, and can refine these into a smaller number of combinations
for future testing in randomized trials. Secondly, the study only has two time-points, a year
apart. It will be important to examine longer-term associations of social protection and how
they may influence HIV-risk behavior as adolescents progress into young adulthood.3!
However, longitudinal studies have the important advantage of allowing analyses to control
for baseline HIV-risk behaviours. This makes it possible to analyse incident HIV-risk
behaviors, which allows for stronger casual assumptions. Thirdly, it would also be valuable
to examine combination social protection in other countries and in population sub-groups
not sampled in this study, particularly street-youth, adolescents in prisons and in residential
institutions.3 However, this study used a systematic random sampling method, and by
follow-up reached the original adolescents across seven provinces within South Africa.
Fourthly, although all the behavioral outcomes in this study have strong associations with
HIV-infection amongst Southern African adolescents, it would be valuable for future studies
to use HIV-biomarker endpoints, which is becoming more feasible with accessibility of new
assays that can detect time of infection. Finally, this study was restricted to social protection
interventions. Future research should examine social protection in combination with
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biomedical and behavioral interventions, to determine whether cross-sectoral combinations
can provide even greater HIV-prevention impacts.

This study therefore suggests clear needs for future research. Randomised controlled trials
with biomarker HIV-incidence outcomes and long-term follow-up would be of great value.
Testing of moderator and mediator effects in quasi-experimental and experimental data,
combined with qualitative research, could help identify causal pathways by which
combination social protection may be impacting HIV risks. And the next steps may be
examining potential interactions of social protection with biomedical interventions — such as
PrEP and ART for positive adolescents.

This study has one further, and important, advantage. It uses existing interventions that are
currently provided by states, NGOs, or families at a large scale. It also demonstrates that
social protection combinations remain strongly associated with reductions of HIV-risk
behavior independently of a range of predictors of HIV and service access. As a result, the
findings show not only that combination social protection is effective in adolescent HIV-risk
reduction, but also that it is demonstrably feasible and scalable in real-world African
contexts.
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Figure 1. Predicted incidence of incautious sex among adolescent boys (n=1170)
All analyses controlled for the following variables at Time 1: incautious sex, age, food

insecurity, informal housing, urban location, school non-enrolment, migration, number of
children in the home, female primary caregiver, maternal and paternal orphanhood, and
having a birth certificate. We also controlled for HIV knowledge, measured at Time 2. Error
bars are 95% confidence intervals.
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Figure 2. Predicted incidence of HIV-risk behaviors among adolescent girls (n=1498)
For incautious sex (A), economically-driven sex (B), and pregnancy (C). All analyses

controlled for the following variables at Time 1: sexual risk behavior, age, food insecurity,
informal housing, urban location, school non-enrolment, migration, number of children in
the home, female primary caregiver, maternal and paternal orphanhood, and having a birth
certificate. We also controlled for HIV knowledge, measured at Time 2. Analysis of
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pregnancy as an outcome controlled for receipt of a child support or foster child grant at
Times 1 and 2. Error bars are 95% confidence intervals.
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Table 1

Characteristics of 2668 adolescents aged 12 to 18 yearsincluded in analyses.

All Girls Boys
Number 2668 1498 1170
Social Protection Interventions (Received at Times 1 and 2)
Child support or foster child grant 1486 (55.7%) 852 (56.9%) 634 (54.2%)
Pension 136 (5.1%) 81 (5.4%) 55 (4.7%)
Free school and books 1398 (52.4%) 798 (53.3%) 600 (51.3%)
Teaching support 211 (7.9%) 121 (8.1%) 90 (7.7%)
School counselor 98 (3.7%) 55 (3.7%) 43 (3.7%)
Free school meals 1930 (72.3%) 1064 (71.0%) 866 (74.0%)
Food gardens 132 (4.9%) 67 (4.5%) 65 (5.6%)
Food parcels or soup kitchens 13 (0.5%) 10 (0.7%) 3(0.3%)
Positive parenting 664 (24.9%) 376 (25.1%) 288 (24.6%)
Good parental monitoring 572 (21.4%) 358 (23.9%) 214 (18.3%)
Outcomes (Time 2) 4
Economically-driven sex 156 (5.8%) 99 (6.6%) 57 (4.9%)
Incautious sex 490 (18.4%) 240 (16.0%) 250 (21.4%)
Ever pregnant - 71 (4.7%) -
Covariates ¥
Age 14.2 (1.6) 14.3 (1.7) 14.2 (1.6)
Number of days without enough food in the household 0.9 (1.6) 0.9 (1.6) 0.8 (1.6)
Informal housing 820 (30.7%) 471 (31.4%) 349 (29.8%)
Urban location 1309 (49.1%) 717 (47.9%) 592 (50.6%)
School non-enrolment 66 (2.5%) 40 (2.7%) 26 (2.2%)
Moved more than twice 935 (35.0%) 558 (37.2%) 377 (32.2%)
Number of children in the home 2.6 (1.5) 2.7 (1.5) 25(1.3)
Female primary caregiver 2366 (88.7%) 1354 (90.4%) 1012 (86.5%)
Mother dead 326 (12.2%) 170 (11.3%) 156 (13.3%)
Father dead 588 (22.0%) 350 (23.4%) 238 (20.3%)
Child has birth certificate 2544 (95.4%) 1416 (94.7%) 1128 (96.4%)
HIV knowledge 1.8 (1.4) 1.8 (1.5) 1.8 (1.3)
Economically-driven sex 113 (4.2%) 85 (5.7%) 28 (2.4%)
Incautious sex 339 (12.7%) 171 (11.4%) 168 (14.4%)
Ever pregnant - 46 (3.1%) -

Data are number of participants, number of participants (%), or mean (standard deviation).

aReporting both incautious and economic sex: 4% boys, 5% girls.

bAII covariates were measured at Time 1, except HIV knowledge, which is included from Time 2.
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