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Twelve million children worldwide have lost 1
or both parents as a result of AIDS.1Growing up
as an orphaned child poses psychosocial and
economic challenges to these children and the
households raising them. Orphaned children are
at an elevated risk for early onset of sexual
relations and sexual exploitation, which raises
their risk of contracting sexually transmitted
diseases, including HIV/AIDS.2–4

Sub-Saharan Africa is 1 of the most econom-
ically deprived regions on earth and the epi-
center of HIV/AIDS: 63% of all persons
infected with the HIV virus reside in this region,
and 65% of reported new infections occur
there.5 Orphanedadolescents—especially those in
households affected by HIV/AIDS—are at ele-
vated risk of growing up in poverty owing to the
loss of at least 1 family provider, and usually the
deteriorating health of the second member.6 Such
circumstances not only deprive the family of
resources as the result of lost earnings but often
lead to families devoting scarce household re-
sources to the care of ill family members. Al-
though several studies have documented the
impact of household economic assets on or-
phaned children’s school enrolment7 and psy-
chological well-being, including mental health
functioning,8–11 very few studies have explored
theuniqueeffectof household economic assets on
orphaned children’s risk-taking behaviors, in-
cluding sexual risk taking. Yet, as described below,
theory exists that explicitly connects household
economic assets to child outcomes, including
behavioral-related outcomes.12,13

Today, only 15% of orphaned children in
countries with high HIV/AIDS prevalence live
in households receiving some kind of assis-
tance.14 Moreover, although creating economic
opportunities for households caring for orphaned
adolescents is critical for children’s material well-
being and psychosocial development, few pro-
grams have gone beyond granting ‘‘aid’’ mainly
for physical needs. Even fewer programs have
explicit interventions aimed at economic security
or stability.

Economic stability not only affects the ado-
lescents’ health by impacting access to basic
human needs such as nutrition, medicine, and
education, but may also affect overall house-
hold or family stability and functioning.7,15–20

Thus, the failure to explicitly include approaches
aimed at economic security in the care and
support of orphaned adolescents may increase
the likelihood that this group of children will be
trapped in a vicious cycle of hopelessness, further
increasing their likelihood for risk-taking behav-
iors—including sexual risk taking.

To mitigate the impacts of these risks, risk
and resilience theory suggests that family re-
sources, including economic assets, can balance
the effect of risks and adversities21,22 by buff-
ering the effects of factors that would otherwise
push adolescents toward engaging in sexual risk
behavior. Similarly, asset theory12,13 posits that if
the family care system can be strengthened
economically, and if adolescents have an in-
creased belief that their future holds the promise
of success, then adolescents’ engagement in

sexual risk taking might be reduced. People with
more assets in the present expect to have more
resources in the future.23 In addition, studies
have found that a positive family environment is
1 of the primary reasons youth refrain from
engaging in risky behaviors.24–26 Finally, em-
pirical studies have affirmed the efficacy of
family-focused interventions for the prevention
of a variety of adolescent risk behaviors leading
to teen pregnancy, HIV infection, substance
abuse, and other negative health outcomes.27–34

Unfortunately, orphaned children may not
experience a typical developmental trajectory.
Many of these children, especially those or-
phaned by AIDS, are not able to count on the
support (economic and emotional) of their
ailing parents or surviving caretakers, who are
usually aging grandmothers overwhelmed
with the economic responsibility of supporting
these children.35 Thus, these children experi-
ence significant and unique stressors.

Given this background, the specific question
we addressed was as follows: With control for
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sociodemographic characteristics, to what ex-
tent are sexual risk-taking behaviors among
AIDS-orphaned adolescents impacted by
household economic assets? This question is
important for 2 reasons. First, because AIDS-
orphaned adolescents in sub-Saharan Africa
are at elevated risk of growing up in poverty
and hopelessness, they are likely to have some
unique economic needs—over and above
their psychosocial needs—that may impact their
risk-taking behaviors and that may necessitate
interventions addressing economic security.
Second, countries in sub-Saharan Africa are
among the poorest in the world and are also
heavily affected by HIV/AIDS, part of which
could be addressed by dealing with sexual risk-
taking behaviors among the current generation
of adolescents. Teasing out the role of eco-
nomic resources in such environments may
help public health practitioners working with
orphaned children in low-resources communi-
ties within sub-Saharan Africa. Accordingly,
given the theoretical frameworks guiding this
study and the Ugandan context, we hypothe-
sized that children given the opportunity to
accumulate assets through an intervention
providing opportunities for economic security
or stability (in this case, the SUUBI program
described more fully below) would be less
likely to engage in sexual risk behaviors.

METHODS

This study used data from the SUUBI
(‘‘hope’’ in Luganda, a language widely spoken
in the study area) program funded by the
National Institute of Mental Health. The SUUBI
program used a combined microfinance youth
empowerment and health-promotion approach
that targeted families raising AIDS-orphaned
adolescents in Uganda. Based on asset the-
ory,12,13 the SUUBI intervention aimed to en-
hance family-level economic security by using
child savings accounts along with financial plan-
ning training. SUUBI also drew on the UNAIDS,
UNICEF, and USAID36 observation that the
developmental needs of children are best met
through efforts and interventions that strengthen
family care and functioning.

SUUBI used a cluster-randomized experi-
mental design in which 286 orphaned adoles-
cents from 15 comparable primary schools in
the Rakai district—1 of the districts in Uganda

hardest hit by HIV/AIDS37—were randomly
assigned (at the school level) to participate in the
study (2005 through 2008. Each of the 15
schools was randomly assigned to the treatment
or control condition such that all selected ado-
lescents from a particular school received the
same intervention (to address issues related to
sample contamination). All children in each of the
15 schools, who were in the last 2 years of
primary schooling (equivalent to the seventh and
eighth grade in the US education system) and
who reported having lost 1 or both parents as
a result of AIDS, were invited to participate.

We screened a total of 289 children who
met these inclusion criteria. Three children
dropped out of the study after screening. They
stated that their families were skeptical of some
aspects of the program, specifically the compo-
nent of a matched savings account, which they
said was too good to be true. Each control-
condition adolescent received the usual care for
orphaned children, which consisted of counsel-
ing and educational-related supplies (including
textbooks). Children in the treatment condition
(the SUUBI program) received, in addition to the
usual care, an economic security/empowerment
intervention consisting of 3 components: (1)
twelve 1- to 2-hour workshops over a 10-month
period that focused on assets building and
financial planning, (2) a monthly mentorship
program for adolescents with peer mentors on
future planning, and (3) a child savings account,
dedicated to paying for secondary schooling or
a family small business. The workshops intro-
duced the participants to asset-building strate-
gies, including saving, education, and small
business development. The workshops were
conducted by Ugandan students from Makerere
University who were familiar with the traditions
of the study area and trained in human subjects’
issues.

The child savings account is a matched
savings account with a match rate of 2:1 as an
incentive for participants to save, but with
a limit (‘‘cap’’) on the maximum savings that
could be matched (the match cap, in this case,
was equivalent to US$10 a month). If a child in
the SUUBI program deposited an equivalent of
US$10 each month (in Ugandan shillings) for
1 year, the family’s US$120 savings would be
matched by US$240 from the program, and
the child savings account would therefore give
the child a total of US$360.

The child savings accounts were monitored
directly by the SUUBI project coordinator in
Uganda. Each child, with his or her primary
caregiver as a cosigner, had access to the
money in their own account (they did not
have access to the matching funds), so that
they could withdraw their own money for an
emergency. The matching funds were kept in
an account separate from the participants’
own savings. When the participants were
ready to purchase an asset, in this case, pay for
postprimary education (all participants chose
education as their saving goal), the SUUBI
project contributed their portion (based on
a 2:1 match rate) directly to the school, and
the student contributed his or her portion of
the total cost to the school. In addition, no
participant was allowed to access his or her
matching funds for purchase of an asset (i.e.,
education) without completing all the required
12 workshop sessions. Adolescents were re-
imbursed for their transport during the work-
shop and mentorship sessions. The mentorship
meetings usually occurred on the same days as
the workshops; hence, the attendance rates
were very high.

Adolescents who were aged older than 17
years at wave1baseline interviews (n=7) were
considered external to the target population
and were therefore excluded from the analysis.
In addition, 19 adolescents were lost as the
result of attrition or missing data. As a result,
the sample was reduced from 286 at wave 1 to
260 at wave 2 (10-month follow-up inter-
views).

Measures

A 90-minute individual interview was con-
ducted at baseline and at the 10-month follow-
up interview. The measures were adapted from
previously tested scales in the United States,
South Africa, and Uganda.38–40 All interviewers
were Ugandans who were fluent in Luganda (the
local language used in the study area) and
English (the instructional language used in
Ugandan schools) and they all received training
and mandatory refresher courses on data col-
lection, including human subjects protection. In
addition, interviewers were matched to the
participants by gender, were blind to the 2 study
conditions, and conducted both the treatment
and control interviews. The specific measures
used are detailed below.
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Intentions to engage in sexual risk behaviors.
Mensch et al.41,42 observed that there are no
reliable instruments with which to guarantee
accurate reporting of sexual risk taking among
adolescents. The SUUBI project study was no
exception. Specifically, the number of adoles-
cents who reported having had sexual inter-
course (n=7) was too small to permit statistical
analyses of this outcome. The reported low rates
of sexual activity among the adolescents in the
study may be attributable to 2 primary factors.
First, these were relatively young children. Their
median age was13.15 years, whereas the median
age at first intercourse among women in Ugan-
da’s rural areas is 16.5 years.43 Second, because
the study participants were school-going chil-
dren, it could be that school is a protective factor.
Women with some secondary education usually
demonstrate delayed onset of sexual activity
(median age of 18.1 years).43

Because shifts in attitude may be the next
best option for capturing sexual risk-taking
behaviors among adolescents,41,44,45 coupled
with the fact that such measures have been found
to be predictive of future sexual behavior,46 we
focused on estimating the effects of the inter-
vention on adolescents’ intentions to engage in
sexual risk-taking behaviors.

To assess intentions to engage in sexual
risk-taking behaviors, we adapted questions
from published instruments.47,48 The out-
come variable was a 5-item sexual risk-taking
attitudes and intentions scale (‘‘I believe it’s OK
for people my age to have sex with someone
they’ve just met,’’ ‘‘I believe it’s OK for people my
age to have sex with someone they love,’’ ‘‘I
believe it’s OK for people to have sex before
marriage,’’ ‘‘I agree that it’s OK to force a girl-
friend/boyfriend to have sex even when they
don’t want to,’’ and ‘‘I believe it’s OK to have sex
without protection with someone you know’’).
Each item was measured on a 5-point Likert
scale, with higher numbers indicating higher
intentions to engage in sexual risk-taking behav-
iors. A composite measure summing the 5 items
was used. Whereas the wave 1 intentions mea-
sure was a control variable, the study used the
same measure at wave 2 as a dependent variable.
Factor analyses suggested that 1-factor models
were acceptable, with the sexual risk behavior
intentions factor explaining about 48% and 53%
of variance at waves 1 and 2, respectively. The
internal reliability of the scale was also

satisfactory (Cronbach a at wave 1=0.72;
Cronbach a at wave 2=0.78).

SUUBI program. Because the study aimed to
examine how economic assets influenced sex-
ual risk-taking behaviors, participation in the
SUUBI program, which specifically promotes
economic security, was the key independent
variable. It was dummy coded in the regression
analyses described below.

By using average monthly deposits (which
were calculated by dividing the total deposit
as reported by the financial institution holding
the savings account by the total number of
months of participation) as the measure of
saving performance, we found that children in
the treatment group saved, on average, an
equivalent of US$6.33 per month (US$75.96
per year). After matching (at a 2:1 match rate),
the participants accumulated, on average,
US$228 per year, a relatively large sum in
Uganda where the gross domestic product per
capita is US$900.49 Moreover, the US$228
yearly savings were enough to pay for between
1and 2 years of a student’s secondary education
in a semiurban public secondary school, which
costs between US$150 and US$200 per aca-
demic year.50

All participants chose education as their
savings goal (even though they also had the
option of small business development). An-
ecdotal information from the children’s care-
givers revealed that most of them considered
investment in small business development
more of a risk than investing in the future
of their children through education. More-
over, given that the SUUBI project was
a 2-year study during which the participants
could save for only a limited time, families
may have wanted to make sure that they had
enough money in their matched accounts to
send their children to school. A study with
a longer savings period may have had dif-
ferent results.

Individual socioeconomic characteristics. So-
cioeconomic measures included the child’s
age and gender, household size, orphanhood
status (dual orphan, only mother alive, or only
father alive), and homeownership (Table 1).
Homeownership was divided into renters
(muzigo) and homeowners of hut, mud, or brick
houses.

Peer pressure. Peer group influence is another
factor that has been consistently reported as

a key influence in adolescents’ behaviors.51–53

The study included a measure of peer pressure
to have sexual intercourse at wave 1. The re-
sponse was collapsed into 3 groups: no pressure,
a little pressure, and a fair amount or a lot of
pressure. Students with no pressure made up the
reference group.

Parental or caregiver communication. Ques-
tions related to children’s communication with
their parent or caregiver were adapted from
Family Environment Scale/Family Assessment
Measures (FES/FAM) designed for urban Af-
rican American and Latino families.54 These
scales have been used in sub-Saharan Africa with
excellent psychometric properties.38 We specifi-
cally used ‘‘frequency of parents talking about
risk-related behaviors’’ as a measure of parental
or caregiver communication. The measure had 7
items, with sample items including: ‘‘How often
do your parents talk with you about alcohol/
drinking, cigarette smoking, HIV or AIDS, sexu-
ally transmitted diseases (STDs), bad friends, and
puberty?’’ Each item was measured on a 4-point
scale ranging from never=1 to a lot=4. Com-
posite scores were created in which higher scores
corresponded to higher levels of parental or
caregiver communication. Before summing the
items, we tested for validity and reliability of the
composite measure. Factor analyses supported
1-factor models with 65.1% and 68.3% of the
variance in 1 factor explained by the 7 items at
waves 1 and 2, respectively. The internal re-
liability of the measure was excellent (Cronbach
a at wave 1=0.91; Cronbach a at wave
2=0.92).

Data Analysis

After the descriptive and bivariate analyses
of the sample, we performed multilevel multi-
variate regression analyses of sexual risk-taking
intentions among participants in the study. We
incorporated a random intercept to take into
account the potential autocorrelation of re-
sponses from participants who attended the
same school. Scaled model residual-by-pre-
dicted value plots were generated and exam-
ined for each analysis.55 If model assumptions
were not met, robust heteroscedastic-consistent
standard errors and test statistics were sub-
stituted for their model-based counterparts.56

Two regression models were used to test the
intervention impacts. Model 1, as a basic model,
included the following covariates: children’s
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wave 1 sociodemographic variables (i.e., child’s
age, male gender, dual orphan status, household
size, and whether the child’s caregiver owned the
home in which the child lived), peer pressure to
have sexual intercourse (measured at wave 1),
frequency of parents talking to their children
about risk behaviors (measured at waves 1 and
2), and intentions to engage in sexual risk
behaviors (measured at wave 1). Model 2 added
intervention as a key predictor to model 1. All
analyses were conducted using SAS version 9.2
(SAS Institute Inc, Cary, NC).

RESULTS

The results of the univariate and bivariate
statistical analyses are presented in Table 1.
The median age of the children was 13.15
years (95% confidence interval=12.83,
13.47), and the age range was 5 years. The
bivariate analyses tested the extent to which
socioeconomic characteristics and other key
features differed between the treatment and
control groups. Bivariate comparisons were
performed via survey-based regression (for
continuous variables) and the Rao-Scott chi-
square with a design-based F-test (for cate-
gorical variables). The study found significant

differences at wave 1 between the treatment
and control groups in household size, house
type, peer pressure to have sexual intercourse,
and intentions to have sexual intercourse, all
of which were controlled for in the analyses
described below. The bivariate statistics also
suggested that children in the treatment group
had significantly lower intentions to have
sexual intercourse at wave 2, a finding that we
explored further in the multivariate analyses
reported below.

Examination of scaled residual-by-predicted
value plots suggested that mild heteroscedas-
ticity in the model residuals was present.
Accordingly, all inferences were based upon
heteroscedastic-consistent variance estimators
from SAS PROC GLIMMIX.56 For model 1,
a noteworthy finding was that boys reported
much higher intentions of engaging in sexual
risk-taking behaviors than did girls. The other
covariates were found to be not significantly
associated with intentions of children’s sexual
risk behaviors (Table 2).

In model 2, we added SUUBI program par-
ticipation as the key independent variable.
Three findings were noteworthy. First, as sug-
gested by bivariate analyses, children in the
treatment group showed significantly lower

intentions of engaging in sexual risk-taking
behaviors than did those in the control group.
Second, boys exhibited a statistically signifi-
cantly higher level of intentions to engage in
sexual risk-taking behavior than did girls. Third,
in model 2, older adolescents were more likely
to report higher intentions to engage in sexual
risk-taking behaviors. Taken collectively, the
findings suggested that adolescent’s age, gender,
and the intervention had a direct impact on
the intentions to engage in sexual risk-taking
behavior.

DISCUSSION

Our findings point to several important
programmatic and practice implications. First,
the finding that the SUUBI program reduced
youth’s self-reported sexual risk-taking inten-
tions supports the theoretical frameworks
guiding the SUUBI study. It also supports the
need for a multifaceted intervention that con-
currently addresses the material well-being and
psychosocial dimensions of orphanhood.

In a country with limited resources, youth
may be driven into risky sexual behaviors by
influences other than peer pressure or peer
norms. Our findings suggest that participation

TABLE 1—Socioeconomic Measures of AIDS-Orphaned Adolescents in Control and Treatment Groups: Rural Uganda, 2005–2007

Variables Total Sample (N = 260) Control Group (n = 133) Treatment group (n = 127) P

Child’s age, y, mean (95% CI) 13.65 (13.35, 13.94) 13.61 (13.31, 13.91) 13.69 (13.18, 14.19) .79

Male gender, % (95% CI) 42.69 (32.61, 52.78) 48.12 (36.10, 60.15) 37.01 (22.11, 51.91) .22

Dual orphan status,a % (95% CI) 39.45 (32.68, 46.23) 43.08 (32.28, 53.87) 35.71 (29.66, 41.77) .17

No. of other children in household, mean (95% CI) 3.52 (3.11, 3.95) 3.17 (2.81, 3.54) 3.90 (3.35, 4.45) .03

Ownership of hut, mud, or brick home, % (95% CI) 96.53 (93.53, 99.60) 98.50 (96.40, 100.00) 94.49 (89.73, 99.25) .03

Peer pressure to have sexual intercourse at wave 1, % (95% CI) .03

None 83.85 (77.13, 90.56) 77.44 (72.46, 82.42) 90.55 (81.37, 99.74)

A little 10.39 (5.84, 14.94) 14.29 (9.18, 19.39) 6.30 (1.08, 11.51)

A fair amount or a lot 5.77 (2.50, 9.04) 8.27 (5.45, 11.09) 3.15 (0.00, 8.22)

Parental communication about risk-taking behaviors at wave 1,b mean (95% CI) 14.24 (12.80, 15.69) 14.02 (12.27, 15.76) 14.48 (12.24, 16.72) .73

Parental communication about risk-taking behaviors at wave 2,b mean (95% CI) 18.35 (16.80, 19.90) 17.57 (16.19, 18.96) 19.17 (16.72, 21.63) .24

Intentions to engage in sexual risk behaviors at wave 1,c mean (95% CI) 7.68 (6.77, 8.60) 6.78 (5.97, 7.59) 8.63 (7.67, 9.60) .01

Intentions to engage in sexual risk behaviors at wave 2,c mean (95% CI) 8.81 (7.76, 9.86) 9.84 (8.64, 11.04) 7.74 (6.96, 8.52) .01

Note. CI = confidence interval. The reported P values comparing the control and treatment groups originated from a design-based Rao-Scott test for categorical outcomes and a design-based
comparison of means for continuous outcomes.
aBecause of missing data, for dual-orphan status, n = 130 in the control group and n = 126 in the treatment group; total n = 256 for the dual-orphan status variable.
bBased on 7 items adapted from the Family Environment Scale/Family Assessment Measures (FES/FAM) measured on a 4-point scale ranging from never = 1 to a lot = 4. Higher composite scores
corresponded to higher levels of parental or caregiver communication.
cBased on a 5-item sexual risk-taking attitudes and intentions 5-point Likert scale. Higher composite scores indicated higher intentions to engage in sexual risk-taking behaviors.
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in the SUUBI program may provide adoles-
cents with a sense of tangible hope for the
future, which in turn may encourage adoles-
cents to make careful decisions concerning
their future. The SUUBI intervention seemed
to be doing exactly that by altering youth’s
intentions to engage in sexual risk-taking
behaviors.

The SUUBI program is implemented as
a bundle of services that include mentorship,
financial education, and an economic asset-
ownership opportunity. We therefore cannot
provide a clear answer in regard to what
specific aspects of the SUUBI program directly
influence the youth’s self-reported sexual risk-
taking intentions. Future studies should con-
sider varying the elements of SUUBI so that the
effectiveness of each specific element can be
discerned.

As is the case in many contexts, gender
remains an important construct to include in
any research or programmatic endeavor
designed to reduce sexual risk-taking behavior.
In our analyses, boys exhibited higher inten-
tions to engage in unsafe sexual behavior. This
finding is a reminder that interventions need to
be tailored to gender.

The limitations of this study include a mod-
est sample size, a relatively short follow-up

period, and an exclusive focus on school-going
adolescents in a rural setting, where many of
the poorest orphans may not be in school.
Additionally, our analysis focused on inten-
tions, rather than actual sexual behavior,
although we point out that intentions are
a necessary precursor to behavior. Several
covariates, including household size and the
distribution of homeowners versus renters,
exhibited significant treatment versus control
differences in their distributions. Although it is
unclear how modest differences in the distri-
butions of these variables could affect respon-
dents’ intentions to engage in sexual behavior,
these covariate imbalances could limit the
generalizability of our study findings.

Overall, even with the aforementioned
limitations, the results of our study suggest
that incorporating an economic empower-
ment component in programs aimed at re-
ducing sexual risk-taking behaviors among
orphaned adolescents may contribute to
much-needed changes in youths’ intentions to
engage in sexual risk taking. Specifically, the
findings of our study point to the following
implication: economic assets (as represented
by the SUUBI intervention) can reduce ado-
lescents’ intentions to engage in sexual risk-
taking behaviors. j
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A fair amount or a lot of pressure –0.60 (–2.81, 1.61) –0.94 (–3.19, 1.30)

Parental communication about risk behaviors at wave 1 –0.08 (–0.23, 0.07) –0.08 (–0.23, 0.08)

Parental communication about risk behaviors at wave 2 0.02 (–0.11, 0.15) 0.02 (–0.11, 0.15)

Intentions to engage in sexual risk behaviors at wave 1 –0.09 (–0.22, 0.05) –0.04 (–0.17, 0.08)

SUUBI program –1.64* (–2.92, –0.35)

Note. CI = confidence interval. N = 256; reduced from 260 to 256 because of 4 missing cases for the dual-orphan status
predictor. Confidence intervals based on robust standard errors.
*P £.05; **P £.01; ***P £.001.
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