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This study examined associations between sexual initiation, unprotected sex, and having
multiple sex partners in the past year with participation in a three-year empowerment program
targeting orphan and vulnerable children (OVC). The Kenya-based program combines
community-conditioned cash transfer, psychosocial empowerment, health education, and
microenterprise development. Program participants (n¼ 1,060) were interviewed in a cross-
sectional design. Analyses used gender-stratified hierarchical logit models to assess program
participation and other potential predictors. Significant predictors of increased female sexual
activity included less program exposure, higher age, younger age at most recent parental
death, fewer years of schooling, higher food consumption, higher psychological resilience,
and lower general self-efficacy. Significant predictors of increased male sexual activity
included more program exposure, higher age, better food consumption, not having a living
father, and literacy. Findings support a nuanced view of current cash transfer programs, where
female sexual activity may be reduced through improved financial status but male sexual
activity may increase. Targeting of OVC sexual risk behaviors would likely benefit from being
tailored according to associations found in this study. Data suggest involving fathers in sexual
education, targeting women who lost a parent at a younger age, and providing social support
for female OVC may decrease risk of human immunodeficiency virus (HIV) transmission.

An estimated 56 million children (<18 years) in
sub-Saharan Africa have lost one or both of their
parents, of whom 15.1 million were orphaned by human
immunodeficiency virus (HIV)=acquired immuno-
deficiency syndrome (AIDS) (UNICEF, 2014). Within
Kenya, there are an estimated 2.6 million orphaned
and vulnerable children (OVC; Lee et al., 2014), of whom

1 million were orphaned by HIV=AIDS (UNICEF,
2014). Current researchers focusing on OVC seek to clar-
ify the types of risk posed by OVC status (Sherr et al.,
2014) and how these risks can be mitigated. In the con-
text of high HIV prevalence where OVC have been found
to have higher HIV prevalence than non-OVC (Gregson
et al., 2005), understanding how to limit sexual risk
behaviors among OVC is critical.

There is an active debate in the literature regarding
whether OVC engage in riskier sexual behaviors than
non-OVC. As summarized by Operario, Underhill,
Chuong, and Cluver (2011), studies have found incon-
sistent associations between orphan status and sexual
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risk behaviors. Though inconsistent, studies have found
orphans to be at greater risk of earlier sexual initiation,
transactional sex, and multiple partners compared to
nonorphans (Operario et al., 2011). Further complicat-
ing the debate, differential associations appear between
sexual risk behaviors and orphan subgroup depending
on the study (Operario et al., 2011). Orphan subgroup
refers to which parent the child has lost; paternal,
maternal, or double orphan refer to the loss of father,
mother, or both, respectively. Some studies that report
significant differences between maternal orphanhood
and nonorphanhood have not found significant differ-
ences between paternal or double orphanhood and non-
orphanhood. The same is true of significant differences
found within strata of paternal and double orphanhood
as well, with differences not always found in other strata
of orphan subgroups in the same data set. Greater ana-
lytical clarity is required to understand the potentially
important ways orphanhood, generally and by sub-
group, affects sexual risk behaviors among adolescents.
It is possible that the age at which one experiences
orphanhood and the gender of the adolescent are
important modifiers of the association between orphan
status and sexual risk behavior.

In addition to parental loss, which is frequently
accompanied by a loss of social and material standing
(Evans & Miguel, 2007; Kirkpatrick, Rojjanasrirat,
South, Sindt, & Williams, 2012), older caregiving siblings
in OVC families often face significant demands on their
mental and physical resources (Sherr et al., 2014). House-
holds of OVC where an elder sibling adopts the primary
caregiving responsibilities have been referred to as youth-
headed households (Thurman et al., 2006), and those elder
siblings providing the bulk of care for younger siblings
have been called young carers (Skovdal, Ogutu, Aoro,
& Campbell, 2009). Young carers often experience enor-
mous stress and isolation as a result of their caregiving
responsibilities (Okawa et al., 2011). Young carers, in
balancing the grief of parental loss, social standing,
and material standing, while providing care for remain-
ing siblings, may also be at an elevated risk of sexual risk
behaviors (Cluver, Orkin, et al., 2013).

The current study used multiple behavioral outcomes
to evaluate potential sexual risk exposure among a popu-
lation of young carers in Kenya. The first behavioral out-
come is sexual initiation. Pettifor, Van der Straten,
Dunbar, Shiboski, and Padian (2004) found that earlier
sexual initiation is a risk factor for adverse outcomes,
including HIV infection. Similarly, Gregson and collea-
gues (2005) concluded that younger age at sexual
initiation is a risk factor for HIV among female OVC
in Zimbabwe. Sexual abstinence is a common behavioral
target found in governmental and nongovernmental
approaches to reducing HIV transmission and other
adverse sex outcomes (Lillie, Pulerwitz, & Curbow, 2009).

The second behavioral outcome was reporting sexual
intercourse within the past six months among those who

reported not using a condom at last sex event. Respon-
dents who affirmed having had at least one intercourse
event in the past six months without using a condom
have a higher risk of HIV transmission and other
adverse sex outcomes compared to those who have not
had sex in the past six months (Olley, Seedat, Gxamza,
Reuter, & Stein, 2005). Within Kenya, most new HIV
infections occur among heterosexual couples in stable
partnerships (Gouws & Cuchi, 2012). As such, while
there may be other benefits to enduring, committed rela-
tionships (Gibb, Fergusson, & Horwood, 2011), unpro-
tected sex events within any context may be considered
potential risk factors for transmission of HIV and other
sexually transmitted infections (STIs). Consistent con-
dom usage can reduce HIV transmission risk by 90% to
95% (Pinkerton & Abramson, 1997) and is an important
protective mechanism among sexually active young
adults (Hendriksen, Pettifor, Lee, Coates, & Rees, 2007).

The third behavioral outcome addressed in this study
was reporting multiple (more than one) sex partners in
the past year. Having multiple sex partners in the pre-
vious year has been established as a risk factor for
HIV transmission risk (Chen et al., 2007). Operario, Pet-
tifor, Cluver, MacPhail, and Rees (2007) found higher
prevalence of multiple sexual partners among OVC
compared to non-OVC. Factors potentially contributing
to increased multiple partnerships among OVC com-
pared to non-OVC are not well understood.

Lee and colleagues (2014) found a significant difference
(p< 0.0001) in the household size of OVC and non-OVC
households, with OVC households having 1.4 members
more on average. Household size emerged in focus groups
with other populations in Meru County, Kenya, address-
ing reasons to use family planning (Goodman & Gitari,
2012). Women in this population indicated that house-
hold stress from living with many household members
could drive men out of the household to engage with
other sex partners. Though unexplored in current
research, household size may be a risk factor for multiple
sex partners among OVC, especially males.

The behavioral outcomes evaluated in this study
closely correlate with the three behavioral objectives of
most HIV-prevention strategies employed across sub-
Saharan Africa: abstinence, being faithful, and
consistent condom use (‘‘ABC’’; Murphy, Greene,
Mihailovic, & Olupot-Olupot, 2006). The Ministry of
Health in Kenya promotes these three behavioral targets
through its Kenya National HIV and AIDS Strategic
Plan (National AIDS Control Council [KNASP] III,
2009), the first outcome of which is to reduce sexual risk
behavior among OVC and other vulnerable populations.
KNASP III includes a focus on community-based
programs to develop local capacity to achieve ABC-
compliant behaviors along with voluntary counseling
and testing for HIV.

Another policy mechanism that may reduce HIV
transmission is the Kenya Cash Transfer Program
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(Handa, Halpern, Pettifor, & Thirumurthy, 2014). Cash
transfer programs have been used to support poorer
households in sub-Saharan African countries for the past
decade (Adato & Bassett, 2008). Typically government-
sponsored, cash transfer programs have successfully
supported school attainment, food access, and clothing
and health expenditures (Garcia & Moore, 2012). In
some sub-Saharan African countries—namely Kenya,
Botswana, Lesotho, Mauritius, Senegal, Seychelles, and
Zimbabwe—cash transfer programs are targeted specifi-
cally toward households providing care for OVC.

The potential of cash transfer programs to decrease
sexual risk behaviors among OVC has recently led to
efforts to understand the potential positive spillover
effects of this social policy. Cash transfer programs were
not originally designed to influence sexual risk behaviors,
but it is conceivable that they may do so unintentionally.
Given that poverty (Lee et al., 2014; Rosenberg, Pettifor,
Thirumurthy, Halpern, & Handa, 2014), poorer food
access (Case, Paxson, & Ableidinger, 2004; Weiser
et al., 2007), and lower education attainment (Case,
2004) are associated with OVC status and sexual risk
behaviors, there is reason to suspect improvements gen-
erated by cash transfer programs to these exposures
would improve sexual risk behaviors among OVC.
Research on poverty-reduction strategies irrespective of
OVC status have found corresponding improvements
in sexual risk behaviors (Pettifor, MacPhail, Nguyen, &
Rosenberg, 2012; Rosenberg et al., 2014), providing
hope that similar findings would be echoed among
OVC-targeting interventions. Indeed, associations have
recently been found between participating in OVC-
targeting cash transfer programs and decreased sexual
initiation in Kenya (Handa et al., 2014) and transac-
tional sex (Cluver, Boyes, et al., 2013) among women.

Study Aim

The current study evaluated sexual risk behaviors
(sexual initiation, unprotected sex among those sexually
active in previous six months, and multiple sex partners
in the previous year) among participants in an OVC-
targeting community-based program incorporating
elements of psychosocial support, microfinance, entrepre-
neurial and other life skills training, cash transfer, and sex
education in Kenya. These three behavioral outcomes
align directly with the health promotion aims of absti-
nence, partner faithfulness, and consistent condom use.

Method

Participants

All study participants (n¼ 1,060) were active
members of the empowerment program under study,
ZOE Orphan Empowerment, and were stratified across

the three program years. Participants join the program
in February of each year, and data were collected in
March 2014. Some participants (n¼ 359; Cohort 1)
joined the program just prior to data collection, other
participants (n¼ 446; Cohort 2) joined one year prior
to data collections, and finally, some participants
(n¼ 255; Cohort 3) joined the program two years before
data collection. For purposes of data presentation,
higher cohort numbers indicate greater program
exposure.

Program households of OVC siblings are targeted by
local leaders (e.g., tribal elders, pastors, local govern-
ment employees, local social workers) based on factors
related to orphan status, food security, and household
economic strength at baseline. The most vulnerable
households from program regions are selected, and only
the most at-risk households are included in the final
cohort household count, as dictated by available pro-
gram dollars. Exclusion of initially included households
is decided by trained program social workers and
usually amounts to 5% to 10% of included households
identified by local leaders. The distribution of program
households by orphan subgroup (maternal, paternal,
and double) is not statistically different from that found
by Lee et al. (2014) in the larger Kenyan population. All
program households are classified as OVC households.

Households are represented by older siblings who
have household caring responsibilities, often as the pri-
mary carer, for younger siblings and occasionally older
relatives, including terminally ill parents (Skovdal et al.,
2009). Older siblings, or young carers, represent families
in weekly working group meetings and monthly regional
meetings across the 64 unique working groups and 13
unique program regions in Meru County, Kenya.

Study Program

The program design operates primarily through
working groups comprised of young carers and a com-
munity mentor. The program intervention lasts for three
years, with a new cohort entering and exiting each
February. Young carers elect leaders from program
members, decide on shared entrepreneurial endeavors,
allocate entrepreneurial training and cash transfer,
receive training on health topics including sex education,
and exchange personal stories of general life challenges
and successes. Working groups have a joint bank
account from which microgrants are given—and some-
times paid back, depending on the a priori commitments
made by the working group. Some working groups
decide to generate a permanent revolving fund that will
make loans and emergency cash available after the
three-year duration of the program. Cash transfer deci-
sions are facilitated by the working group through
majority vote and are conditioned on the needs and sur-
vival strategies of participants. Cash may go to short-
term payments for food and clothing or be used for
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longer-term strategies, such as education-related
expenses and business expansions. Entrepreneurial
training includes general business management, specific
skill transfer (e.g., barbering, tailoring, auto mechanic),
and often a transfer of a start-up kit to begin a business.
Start-up kits include necessary hardware to begin the
business chosen by the young carer, as allocated by
the working group. Examples of start-up kits include
sewing equipment for tailors, haircutting accessories
for barbers, or tool sets for auto mechanics.

The sex education program component is powered by
a train-the-trainer model originating with the Kenyan
National AIDS Control Council. Staff members are
trained annually by the council in the ABC prevention
strategy at a weeklong program. Staff members then dis-
seminate this training to working groups through com-
munity mentors, working group leaders, and direct
training with the working groups at weekly meetings.
In addition to ABC training, the Mission for Essential
Drugs and Supplies organization (World Health Organi-
zation, 2004) provides education on voluntary counsel-
ing and testing (VCT) through the same information
pathways. The program model emerged in Rwanda after
the 1994 genocide; it is faith-based and supported finan-
cially predominantly by churches in the United States.

Measures

Outcome measures assessed in this study were sexual
initiation, unprotected last sex among those sexually
active in the previous six months (versus no sex in same
time period), and multiple sex partners in the previous
year. Number of sex partners in the past year was recorded
using the following categories: None, One, Two to four,
Five to seven, Eight to 10, and More than 10. Timing of
most recent sex was recorded in the following categories:
Never, Over a year ago, Between six months and a year,
Between one month and six months, Between one week
and one month ago, and Within the past week. Unprotected
last sex was measured by a negative response to a
single-item question concerning condom usage at last sex
among those who reported sex within the previous year.
Potential predictor variables included time in the program,
age, material inputs from the program, orphan household
factors, food consumption and security, psychological
assets, and education. Time in the program was repre-
sented by the variable Cohort Number, which served as
a proxy for exposure to the various program inputs and
was considered the primary exposure of interest.

Material Inputs From Program

Transfer of cash and start-up kits are the primary
material goods provided directly by the program. Not
all participants receive the same amount of money,
and not all receive a start-up kit. The allocation process
is owned by the working groups in tandem with interests

and needs of individual families. Changes in personal
monthly income are strongly associated with program
participation and not completely explained by the transfer
of cash and start-up kit (Goodman, Serag, Smith, Gitari,
& Keiser, 2015). Reported personal monthly income was
also included as a potential predictor variable.

Orphan Household Factors

Orphan subgroups considered included maternal,
paternal, double, and nonorphan. Nonorphans in the
sample had parents who were terminally ill, lived in
extremely poor conditions, or experienced household
abuse in some form and were therefore classified as vul-
nerable. Respondents were asked how many years had
passed since their most recently deceased parent died.
To create the age at most recent parental death variable,
years since most recent parental death was subtracted
from the respondent’s current age. Household size was
assessed by asking respondents how many people cur-
rently live in the respondent’s household.

Food Consumption and Security

Food-secure respondents were those who responded
Rarely or Never to the question ‘‘How frequently have
you and your household gone without sufficient food
in the past 12 months?’’ Food-insecure respondents
answered Often or Sometimes to this question. It is a
subjective measure of food sufficiency in the past year.
Food consumption was also assessed and categorized
using the World Food Programme’s Food Consumption
Score (Wiesmann, Bassett, Benson, & Hoddinott, 2009).
Wiesmann and colleagues (2009) recommend increasing
the thresholds for the three categories (poor, borderline,
and acceptable) by the number of days on which oils and
sugars are consumed if these groups are consistently
high across all groups. We followed their recommen-
dation. Food Consumption Score is a quantified assess-
ment of the caloric diversity and density consumed by
the household over the past seven days.

Psychological Assets

General self-efficacy (GSE; Schwarzer & Jerusalem,
1995) and psychological resilience (RS-25; Wagnild &
Young, 1993) were measured using full-length versions
of validated scales. Both produced acceptable reliability
in the current population (X¼ 0.69 and 0.78, respectively;
Revelle & Zinbarg, 2009). Self-efficacy is a measure of
one’s belief in one’s ability to make and accomplish mean-
ingful goals. Resilience is a measure of one’s ability to
positively manage adverse experiences without experienc-
ing future negative consequences. Self-efficacy and resili-
ence have been associated with pro-health behavior in
other populations (Drimie & Casale, 2009; Sanders, Hill,
Crosby, & Janssen, 2014) and were considered potential
mediators of the study program and study outcomes.
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Education

Education variables included years of completed
education and basic literacy. Years of completed schooling
was considered a continuous predictor. Basic literacy was
measured by asking respondents to read two simple

sentences in the local language. Three categories emerged
from responses to this question: able to read all, some,
or none of two sentences. Basic literacy is a proxy measure
for the ability to access basic written information and does
not necessarily imply this skill is applied.

Table 1. Respondent Characteristics

Characteristics

Cohort 1 Cohort 2 Cohort 3

Males Females Males Females Males Females

Sample size 136 223 125 321 93 162

Age

Years, median 18 18 18 18 20 19.5

IQRD 16, 20 16, 19 17, 20 17, 20 18, 21 18, 21

Wilcoxon rank-sum Z (p)U REF REF �.94 (.35) �3.70 (<.001) �5.35 (<.001) �6.38 (<.001)

Material transfers

Dollars received (median)y 0 0 50.6 54.22 84.34 84.34

IQR 36.14, 84.34 36.14, 69.28 60.24, 120.48 60.24, 120.48

Wilcoxon rank-sum Z (p)U REF REF �3.85 (<0.001) �6.92 (<0.001)

Received start-up kit (%) 0 0 29.6 37.07 46.24 59.88

95% CI 22.17, 38.29 31.93, 42.52 36.21, 56.57 52.07, 67.21

Monthly income (household head, USD)y 7.83 6.02 12.05 12.05 18.07 12.05

IQR 3.61, 18.07 2.41, 12.05 9.64, 24.10 6.02, 24.10 12.05, 36.14 7.23, 24.10

Wilcoxon rank-sum Z (p) REF REF �4.53 (<.001) �6.89 (<.001) �5.23 (<.001) �8.76 (<.001)

Orphan household factors

Median years since most recent parental death 8 5 6.5 6 8 7

IQR 4, 10 3, 10 4, 10 4, 10 5, 13 4, 10

Wilcoxon rank-sum Z (p) REF REF �1.04 (.30) �2.50 (.01) �1.73 (.08) �2.55 (.01)

Categorized food consumption and food security

Poor (%) 30.6 45.62 27.2 44.2 22.58 17.5

95% CI 22.69, 38.50 38.94, 52.30 19.29, 35.11 38.72, 49.68 13.92, 31.24 11.55, 23.45

Pearson X2 (p) REF REF 0.321 0.406 0.118 <.001

Borderline (%) 25.37 18.43 25.6 22.57 15.05 23.13

95% CI 17.91, 32.84 13.23, 23.63 17.84, 33.36 17.96, 27.18 7.65, 22.46 16.52, 29.73

Pearson X2 (p) REF REF 0.54 0.147 0.042 0.162

Acceptable (%) 44.03 35.94 47.2 33.23 62.37 59.38

95% CI 35.52, 52.54 29.51, 42.38 38.33, 56.07 28.03, 38.43 52.33, 72.40 51.68, 67.07

Pearson X2 (p) REF REF 0.349 0.288 0.005 <.001

Food secure (%) 18.38 14.8 34.4 22.12 25.81 24.07

95% CI 11.79, 24.98 10.1, 19.49 25.96, 42.84 17.55, 26.68 16.75, 34.87 17.42, 30.73

Pearson X2 (p) REF REF 8.67 (0.003) 4.56 (0.033) 1.81 (0.179) 5.31 (0.021)

School completion (years)

Median 6 7 7 7 7 7

IQR 4, 8 5, 8 5, 8 5, 8 5, 8 6, 8

Wilcoxon rank-sum z (p) REF REF �3.004 (.003) �0.472 (.637) �1.812 (.070) �1.022 (.307)

Sexually initiated (%) 55.88 63.22 64.52 59.74 67.03 63.06

95% CI 47.43, 64.33 56.85, 69.6 55.98, 73.06 54.28, 65.21 57.19, 76.88 55.42, 70.69

Pearson X2 (p) REF REF 2.015 (0.156) 0.666 (0.415) 2.833 (0.092) 0.001 (0.973)

Sex in past 6 months and unprotected last sex (%) 13.9 12.81 12.46 14.42 11.46 11.29

95% CI 9.33, 18.47 9.34, 16.29 8.78, 16.13 11.11, 17.72 6.43, 16.5 7.32, 15.26

Pearson X2 (p) REF REF 0.24 (0.625) 3.53 (0.06) 0.49 (0.485) 0 (0.99)

Sex in past 6 months and protected last sex (%) 13.9 15.6 14.06 16.25 20.38 23.39

95% CI 9.33, 18.47 11.83, 19.37 10.19, 17.93 12.77, 19.72 14.01, 26.75 18.08, 28.69

Pearson X2 (p) REF REF 0 (0.959) 0.47 (0.495) 2.8 (0.09) 3.25 (0.071)

No sex in last 6 months (%) 72.2 71.59 73.48 69.34 68.15 65.32

95% CI 66.27, 78.12 66.9, 76.28 68.57, 78.4 65, 73.68 60.78, 75.52 59.36, 71.29

Pearson X2 (p) REF REF 0.11 (0.741) 3.91 (0.048) 0.73 (0.395) 2.52 (0.112)

Multiple sex partners in past year (%) 13.97 8.97 17.6 9.96 21.51 11.73

95% CI 8.07, 19.87 5.19, 12.75 10.83, 24.37 6.67, 13.26 13, 30.01 6.72, 16.74

Pearson X2 (p) REF REF 0.648 (0.421) 0.152 (0.696) 2.219 (0.136) 0.785 (0.376)

Note. D IQR¼ interquartile range; UWilcoxon rank-sum tests were used to assess equal rank sums because data did not meet normality assumptions;
y
All monetary units were originally recorded in Kenyan shillings (KES) and converted to U.S. dollars (USD) at an exchange rate of 81KES¼ 1USD;

categorized Food Consumption Score comes from World Food Programme measure (2008).
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Procedure

Data were collected in a cross-sectional design using a
structured questionnaire at monthly regional meetings
in March 2014. Interviews were conducted in a public
place, away from other program participants.

Data were collected by program leaders who were
trained to conduct and record interviews. Data collec-
tors conducted interviews only at program locations
that were not contiguous with their own home region
to limit social response bias and were instructed to
immediately report to study coordinators if they had
any prior social contact with potential study subjects.
There were no such occasions. Program participants
were informed their participation was not necessary
but might provide helpful information for research
and evaluation purposes. Two program participants

abstained from the study; 1,060 provided informed
consent and participated in the study.

Data Analysis

Orphan subgroups were collapsed to vital status of
father (living=deceased) to account for sparse cells in a
few models. Bayesian information criterion was used
to determine which model was preferred (Schwarz,
1978) when orphan subgroup appeared statistically
significant, and in each case supported using vital status
of father only. ‘‘Father living’’ includes maternal
orphans and nonorphans. ‘‘Father deceased’’ includes
paternal orphans and double orphans.

Due to expected differences by gender (e.g., Kohler &
Thornton, 2011), all analyses were stratified by gender.

Table 2. Hierarchical Logit Models of Sexual Initiation on Program Participation, Age, and Other Respondent Characteristics

Characteristics

Females Males

Model 1 (n¼ 599) Model 2 (n¼ 564) Model 1 (n¼ 307) Model 2 (n¼ 297)

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Program exposure

Cohort 1 REF REF� REF REF
y

Cohort 2 0.62 0.32–1.19 0.59 0.31–1.14 1.94
y

0.94–3.98 2.02� 1.07–3.81

Cohort 3 0.48� 0.23–0.99 0.35�� 0.17–0.75 1.16 0.60–2.21 1.11 0.58–2.14

Age (yrs) 1.52��� 1.37–1.68 1.81��� 1.49–2.18 1.22�� 1.08–1.37 1.23��� 1.09–1.38

Material inputs from program

Cash received ($) 1 0.99–1.01 1 0.99–1

Start-up kit received 1.07 0.61–1.87 1.05 0.52–2.1

Personal monthly income ($) 1 0.98–1.01 0.99 0.98–1.01

Orphan household factors

Years since most recent parental death 0.97
y

0.93–1.10 0.97
y

0.93–1.01 1.02 0.97–1.08

Age at most recent parental death (yrs) 0.98� 0.96–1

Father deceased REF

Father living 0.46�� 0.26–0.82

Categorized Food Consumption Score

Poor REF��� REF���

Borderline 3.55��� 1.95–6.45 1.21 0.58–2.53

Acceptable 2.81��� 1.72–4.59 3.98��� 2.03–7.79

Psychological assets

General self-efficacy 0.92� 0.87–0.99

Resilience 1.02� 1–1.04

Education

School years completed 0.93
y

0.86–1.01

b SE (b) b SE (b) b SE (b) b SE (b)

Intercept �6.41 0.95 1.21 0.433 0.15 0.35 �0.46 0.46

Random intercepts

Program region 0.11 0.16 0.05 0.14 0.32 0.26 0.22 0.24

Program working group 0.5 0.26 0.43 0.25 0 0 0.11 0.29

Model diagnostics

Likelihood ratio test (p) 81.32 (<0.001) 121.38 (<0.001) 17.3 (0.002) 52.73 (<0.001)

Global Wald test (p) 61.92 (<0.001) 83.78 (<0.001) 15.11 (0.005) 31.01 (<0.001)

Note. Model 1 isolates program exposure by controlling for age and years since most recent parental death, which vary, but are not acted upon, by

program year. Model 2 represents the most parsimonious model evaluating associations between sexual initiation and a variety of possible covariates.

Cohort number represents the program year of the respondent. Food Consumption Score was taken from the World Food Programme measure and

includes dietary diversity and quantity from past seven days. Resilience and general self-efficacy were measured using standardized scales with accept-

able reliability in the current population. In addition to those included, considered covariates were reported monthly income and literacy. Any covariate

with Wald test p value <0.10 was maintained in the model. P values are indicated for each significant covariate (
y
p< 0.10; �p< 0.05; ��p< 0.01;

���p< 0.001). For each indicator variable, a Wald test was run for the whole variable, and where significant indicated by ‘‘REF’’ of each referent level.
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A descriptive table was made with all predictor variables
stratified by gender and cohort membership. Tests of
equal proportions (v2) and rank sums were used to test
the null hypothesis that there were no significant differ-
ences in model covariates across cohorts stratified by
gender (Table 1).

Initial efforts to analyze responses to the most recent
sex question through ordered logit models showed the
models could not support the proportional odds
assumption. To ease interpretation, these responses were
collapsed to Never, Ever (also called sexual initiation),
and Within the past six months. Those considered to be
‘‘sexually initiated’’ reported at least one sexual inter-
course event over the course of their lifetime, including
but not limited to the past week. Three categories were
formed from responses affirming or negating having
had at least one sexual intercourse event within the

previous six months. Some respondents indicated no
sexual activity within the past six months. Some respon-
dents indicated having had at least one sex event in the
past six months and reported using a condom at last sex.
Some respondents indicated having had at least one sex
event in the past six months and reported not using a
condom at last sex. In regression analyses, the category
of respondents who reported using a condom within the
past six months were ignored, comparing only those
who reported sexual activity in the past six months
and the most recent event being unprotected to those
who reported no sex in the past six months. Condom
usage behavior during events prior to the most recent
sex event could not be ascertained through the study
design without legitimate concerns of recall bias.

Responses to the question assessing number of sex
partners in the previous year were sparse beyond the

Table 3. Hierarchical Logit Models of Unprotected Sex at Last Event Among Those Sexually Active in Past Six Months (Versus No
Intercourse Event) on Program Participation, Age, and Other Respondent Characteristics

Characteristics

Females Males

Model 1 (n¼ 338) Model 2 (n¼ 315) Model 1 (n¼ 166) Model 2 (n¼ 181)

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Program exposure

Cohort 1 REF��� REF REF� REF

Cohort 2 0.36�� 0.18–0.76 0.8 0.3–2.11 3.05� 1.27–7.35 3.34
y

0.93–12.06

Cohort 3 0.31� 0.11–0.86 0.59 0.24–1.41 1.28 0.4–3.89 1.74 0.5–6.06

Age (yrs) 1.34��� 1.23–1.47 1.4��� 1.28–1.54 1.17 0.82–1.66 1.21 0.92–1.59

Material inputs from program

Cash received ($) 1 0.99–1 1 0.99–1

Start-up kit received 0.63 0.33–1.22 0.66 0.16–2.62

Personal monthly income ($) 1.01 0.99–1.03 0.99 0.98–1.01

Orphan household factors

Years since most recent parental death 0.93� 0.87–0.99 0.93� 0.89–1 0.98 0.92–1.05

Father deceased REF

Father living 0.31�� 0.13–0.75

Categorized Food Consumption Score

Poor REF�

Borderline 3.16�� 1.34–7.45

Acceptable 2.74� 1.24–6.04

Psychological assets

General self-efficacy 0.89��� 0.84–0.94

Education

School years completed 0.87� 0.77–1

b SE (b) b SE (b) b SE (b) b SE (b)

Intercept �1.54 0.32 �1.14 0.95 �2.03 0.4 �1.6 0.39

Random intercepts

Program region 0.12 0.79 0.47 0.56 0.08 0.24 0 0

Program working group 1.41 0.66 1.14 0.55 0.83 0.82 0.98 0.87

Model diagnostics

Global Wald test (p) 70.07 (<0.001) 99 (<0.001) 7.83 (0.05) 27.37 (<0.001)

Note. Model 1 isolates program exposure by controlling for age and years since most recent parental death, which vary, but are not acted upon, by

program year. Model 2 represents the most parsimonious model evaluating associations between unprotected sex (versus no sex) in the past six

months and a variety of possible covariates. Cohort number represents the program year of the respondent. Food Consumption Score was taken

from the World Food Programme measure and includes dietary diversity and quantity from past seven days. General self-efficacy was measured

using a standardized scale with acceptable reliability in the current population. In addition to those included, considered covariates were psychologi-

cal resilience, reported monthly income, and literacy. Any covariate with Wald test p value <0.10 was maintained in the model. P values are indicated

for each significant covariate (
y
p< 0.10; �p< 0.05; ��p< 0.01; ���p< 0.001). For each indicator variable, a Wald test was run for the whole variable,

and where significant indicated by ‘‘REF’’ of each referent level.
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Two to four category (<2% total). The number of sexual
intercourse partners was collapsed to Multiple, including
all categories indicating more than one partner in the
previous year. To account for nesting of respondents
within working groups within program regions, hier-
archical logit models were used to evaluate potentially
significant associations between predictor variables and
behavioral outcomes. Random intercepts were created
for the working group and program region levels. Stan-
dard errors in all models were determined using the

Huber-White robust estimation approach (Maas &
Hox, 2004). Two models were created for each beha-
vioral outcome considered. The first model included
the program participation variable (Cohort Number),
age, and years since most recent parental death. Age
and years since most recent parental death were included
because they varied significantly by program year but
would not have been affected by program inputs. The
second model began with all potential covariates and
worked backward using stepwise regression modeling.

Table 4. Hierarchical Logit Models of Multiple Intercourse Partners in Previous Year on Program Participation, Age, and Other
Respondent Characteristics

Characteristics

Females Males

Model 1 (n¼ 609) Model 2 (n¼ 672) Model 1 (n¼ 308) Model 2 (n¼ 348)

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Program exposure

Cohort 1 REF REF REF REF

Cohort 2 0.93 0.43–2.05 1.04 0.51–2.13 1.65 0.69–3.94 1.54 0.67–3.54

Cohort 3 1.05 0.42–2.6 0.95 0.41–2.19 1.2 0.51–2.79 1.22 0.55–2.69

Age (yrs) 1.03 0.92–1.17 1.01 0.90–1.13 1.1 0.96–1.27 1.09 0.95–1.25

Material inputs from program

Cash received ($) 1 1 1 0.99–1

Start-up kit received 0.91 0.47–1.78 0.38� 0.15–0.93

Personal monthly income ($) 1 0.98–1.02 1 0.98–1.02

Orphan household factors

Years since most recent parental death 0.96 0.90–1.02 0.97 0.91–1.04

Father deceased REF

Father living 0.33�� 0.13–0.83

Household size (number of members) 1.16� 1.03–1.3

Food consumption and security

Poor food consumption REF��

Borderline food consumption 1.32 0.58–3.01

Acceptable food consumption 2.55�� 1.33–4.89

Food secure 1.85� 1.01–3.4

Psychological assets

General self-efficacy 0.92� 0.85–0.99

Resilience 1.03� 1–1.05

Education

Can read none of two sentences REF

Can read all=some of two sentences 0.38� 0.17–0.87

b SE (b) b SE (b) b SE (b) b SE (b)

Intercept �2.61 1.14 �2.87 1.14 �3.67 1.35 �3.71 0.67

Random intercepts

Program region 0.09 0.21 0.3 0.21 0.92 0.64 0.69 0.49

Program working group 0.3 0.36 0 0 0

Model diagnostics

Likelihood ratio test (p) 2.38 (0.67) 21.21 (0.01) 4.1 (0.39) 18.41 (0.005)

Global Wald test (p) 2.27 (0.69) 19.74 (0.02) 4.08 (0.4) 22.69 (0.007)

Note. Model 1 isolates program exposure by controlling for age and years since most recent parental death, which vary, but are not acted upon, by

program year. Model 2 represents the most parsimonious model evaluating associations between reporting multiple sex partners in the previous year

and a variety of possible covariates. Cohort number represents the program year of the respondent. Food Consumption Score was taken from the

World Food Programme measure and includes dietary diversity and quantity from past seven days. Resilience and general self-efficacy were mea-

sured using standardized scales with acceptable reliability in the current population. In addition to those included, monthly income was also con-

sidered as a potentially significant predictor. Orphan type was originally recorded as maternal, paternal, double, or none. Due to small cell

counts and the appearance of patterns associating loss of father with male sex behavior, the original categories were collapsed to father living

(maternal and nonorphan) and father deceased (paternal and double orphan). All monetary units were recorded in Kenyan shillings (KES) and con-

verted to U.S. Dollars (USD) at a rate 81 KES¼ 1 USD. Any covariate with Wald test p value <0.10 was maintained in the model. P values are

indicated for each significant covariate (
y
p< 0.10; �p< 0.05; ��p< 0.01; ���p< 0.001). For each indicator variable, a Wald test was run for the whole

variable, and where significant indicated by ‘‘REF’’ of each referent level.
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All final second models included material inputs from
the program (cash received, start-up kit received, and
reported personal monthly income). Other covariates
were maintained if the p value produced by their Wald
test was less than 0.10. Global Wald test and likelihood
ratio tests were provided for each model. Variance
inflation factors were checked on all models to ensure
orthogonal assumptions held.

Models that maintained orphan-specific covariates
(age at most recent parental death and years since most
recent parental death) necessarily excluded respondents
who did not share the experience of orphanhood. To
assess whether it was acceptable to exclude such respon-
dents, we conducted parallel analyses without the
orphan-specific covariates and compared remaining
coefficients. We found similar coefficients between all
compared models.

The first outcome compares respondents who
reported ever having had sex (‘‘sexual initiation’’) with
those who reported never having had sex. The second
outcome compares respondents who reported sexual
activity in the previous year and unprotected last sex
with respondents who reported no sexual activity in
the previous six months. The third outcome compares
respondents who reported multiple sex partners in the
previous year, regardless of condom usage at last sex,
with respondents who reported one or no partner in
the past year.

All final models with corresponding model diagnos-
tics appear in Tables 2–4. Table 1 depicts all variables
that were included in any final model and, when strati-
fied by gender, differed across cohorts with a p value
<0.10. Any model covariate that remained constant
across cohort years (p> 0.10) is presented in the text
but not in Table 1.

Ethical Considerations

All study subjects provided informed consent. The
Committee to Protect Human Subjects at the University
of Texas Health Science Center provided ethical
approval for the secondary analysis of program collec-
ted survey data.

All data were entered in EpiInfo v.7 and analyzed
using STATA v.13.

Results

Table 1 shows the respondent characteristics that
differed by cohort. Many characteristics were equal
across cohorts and were not included in Table 1. Age
at most recent parental death was consistently 10.92
years (95% CI: 10.59–11.25). In all, 27% of respondents
reported their fathers were still living (95% CI: 24.44%–
29.82%). Median scale score of psychological resilience
among males was 141 (interquartile range [IQR]:

130–152) and among females was 138 (IQR: 124–151).
Median scale score of self-efficacy among males was
34 (IQR: 30–37) and among females was 33 (IQR:
29–36). Of the respondents, 39% could read all of two
simple sentences; 41% could read some, and 20% could
not read any of two simple sentences. Median household
size was five members (IQR: 4–6).

Respondents with more time in the program had sig-
nificantly higher ages, reported monthly incomes, cash
amounts received from the program, probability of
receiving a start-up kit, years since most recent parental
death, categorized Food Consumption Scores, years of
schooling (for males), and food security. In univariate
analysis, only outcome measure was significantly differ-
ent (p< 0.05) across program years; males in Cohort 2
were less likely to report no sex in the past six months
than males in Cohort 1. A few measures had Pearson’s
X2 determined p values that were less than 0.10 across
program years: increased sexual initiation among
females in Cohort 3 compared to females in Cohort 1;
higher prevalence of unprotected sex in past six months
among males in Cohort 2 compared to males in Cohort
1; and more recent protected sex in past six months
among both genders in Cohort 3 compared to respective
genders in Cohort 1.

Sexual Initiation

Table 2 displays the results of the hierarchical logit
models assessing factors associated with reporting ever
having had sex, that is, those who were sexually initiated
compared to those who were not sexually initiated. Con-
trolling for age and years since most recent parental
death, statistically significant differences were found
across program years in both gender strata. Females in
Cohort 3 had odds of sexual initiation that were half
of those for females in Cohort 1. Males in Cohort 2
had odds of sexual initiation that were twice those of
males in Cohort 1. The odds of sexual initiation
increased 50% for each added year of age among females
and by 22% for each added year of age among males.
Specific program-related material inputs and reported
monthly income were not associated with sexual
initiation among either gender.

Orphan factors were found to be significantly associa-
ted with reduced odds of sexual initiation. Among
females, being a year older at time of most recent par-
ental death was associated with a 2% reduction in odds
of sexual initiation. While age at most recent parental
death was not significantly associated with odds of sex-
ual initiation among males, males whose fathers were
still living had odds of sexual initiation that were 50%
lower than males without living fathers.

Improved Food Consumption Scores were signifi-
cantly associated with increased odds of sexual initiation
among both genders. Among females, having acceptable
rather than poor food consumption was associated with
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a nearly threefold increase in odds of sexual initiation.
Among males, the increase in odds of sexual initiation
was nearly fourfold among those with acceptable rather
than poor food consumption.

Mental health assets were associated with sexual
initiation among females but not males. Among females,
a one-point increase in self-efficacy was associated with
an 8% reduction in odds of sexual initiation, but a
one-point increase in resilience was associated with a
2% increase in odds of sexual initiation.

Unprotected Last Sex in Past Six Months Versus

No Sex in Past Six Months

Table 3 depicts the hierarchical logit models of
reporting unprotected last sex among respondents who
were sexually active in the past six months compared
to those who reported no sexual activity in the past six
months.

After controlling for age and years since most recent
parental death, program participation was associated
with reduced odds of unprotected last sex among sexu-
ally active females but increased odds among sexually
active males. Females who had been in the program
two full years (Cohort 3) had odds of unprotected last
sex that were one third of the odds of unprotected last
sex among females just entering the program. Males
who had been in the program one full year had three
times the odds of unprotected last sex compared to
males just entering the program. Program inputs and
increased monthly income were unassociated with
unprotected last sex among those reporting sexual
activity in past six months.

Increased age and years since most recent parental
death were associated with significant changes in odds
of unprotected sex among females, but not males. Older
females reported higher odds of unprotected last sex,
but more years having passed since most recent parental
death was associated with decreased odds of unprotec-
ted last sex. Males whose father was still living had odds
of unprotected last sex that were less than one third the
odds of unprotected last sex among males whose father
was no longer living, a significant difference.

Better food consumption was associated with
increased odds of having unprotected last sex among
females but not males. Females with borderline or
acceptable food consumption had odds of reporting last
sex in the past six months that were around three times
the odds of females with poor food consumption scores.

Increases in general self-efficacy and completed
school years were significantly associated with reduced
odds of unprotected last sex among females, but not
males. An increase in self-efficacy by one point was asso-
ciated with a reduction in odds of unprotected last sex
by 11%, and an added year of school was associated
with a reduction in odds of unprotected last sex by
13% among females.

Multiple Sex Partners in Past Year

Program participation, age, and years since most
recent parental death were not found to be associated
with multiple sex partners in the past year. Having
received a start-up kit in the past year was associated
with reduced odds of multiple partners among males,
but the inclusion of this covariate did not significantly
alter the null association between program participation
and the outcome measure.

Two OVC characteristics were associated with the
odds of multiple sex partners among males: vital status
of father and household size. Males whose fathers were
still living had odds of multiple sex partners in the past
year that were one third of those among males whose
fathers were no longer living. An increase in household
size by one member was associated with a 16% increase
in odds of multiple sex partners among males.

Improved food consumption and security were sig-
nificantly associated with increased odds of multiple
sex partners among females. A single point increase in
general self-efficacy among females was associated with
an 8% decrease in odds of multiple sex partners in the
past year. Also among females, a single point increase
in resilience was associated with a 3% increase in odds
of multiple sex partners in the past year.

Males who could read all or some of two sentences
had odds of multiple sex partners in the past year that
were one third of those among males who could not read
any of the text in those two sentences.

Discussion

Overall program participation showed a protective
association against sexual initiation and unprotected
sex in the past six months among females. Material
transfers and increases in monthly earnings were not
associated with changes in female sexual risk behavior.
The mechanisms of these protective associations among
women requires more study. A number of different pos-
sibilities exist, all of which require more data to address.
Some insight may be given by the association between
self-efficacy and sexual activity among females.

Self-efficacy showed a protective association against
sexual initiation, unprotected sex in the past six months,
and multiple sex partners among females. The program
design may benefit females by offering unmeasured
psychosocial support. Studies in other populations have
shown that sexual intimacy is often a reflection of a
desire for emotional intimacy among females (Lehmiller,
VanderDrift, & Kelly, 2011). It is possible that a need
for emotional support, elevated among young carers
in OVC households (Thurman et al., 2006), might be
met by participating in an empowerment program
such as the one studied here. The ability to meet the
need for support and intimacy may be higher among
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more resilient females, explaining the elevated sexual
risk among females with higher resilience found in this
data set. Further study assessing coping mechanisms,
stress, and alternative mechanisms for social support
among sexually active female OVC is required before
this interpretation can move much past reasonable
conjecture.

The role of sexual education in the behavioral choices
of sexually active females in the context of this and
similar programs must also be assessed. While it is
reasonable that social support provides for some of
the emotional needs of females in the population,
increased education on abstinence and faithfulness—
part of the ABC curriculum—may also be influential.
In both sets of female-only models in Tables 2 and 3,
there appears to be a potential dose response. The effect
size is greater for females in Cohort 3 than in Cohort 2,
giving the appearance of a trend. It is not possible to say
whether this trend is related to program factors or unob-
served heterogeneity, but if it is due to program factors
another possibility is the health training built in. The
model provides a context for a number of different ele-
ments to be combined, including a partnership with the
Kenyan government’s target of decreasing sexual risk
among OVC through education. That material inputs
were unassociated with any behavior among females
and that program participation remained significant
after adjusting for material inputs indicate the impor-
tance of other program factors possibly including sex
education.

Earlier age at parental death has elsewhere been
identified as a risk factor for elevated risk of HIV among
female OVC (Birdthistle et al., 2008). Also among
women, the present study found associations between
younger age at most recent parental death and higher
odds of sexual initiation, and more years since most
recent parental death and lower odds of unprotected
sex in the past six months.

It is not possible with the current data to explain the
association between categorized Food Consumption
Score and sexual risk behavior among females. There
are a number of reasons the associations may exist,
but it must be said that the association is statistically
strong and with impressive magnitude. The odds of
reporting multiple sex partners in the previous year
among females with acceptable food consumption are
almost twice the odds of reporting multiple sex partners
among females with poor food consumption. It is poss-
ible that sex provides female respondents with greater
negotiation power for food. Females with more food
access may be perceived as more desirable and can court
more sex partners. Does increased food consumption
improve opportunities for sex, or do opportunities for
sex increase food consumption? Longitudinal and quali-
tative data are required to answer this question in the
current population, though existing studies suggest that
transactional sex is commonly accepted in East Africa

(Luke, Goldberg, Mberu, & Zulu, 2011; Wamoyi,
Fenwick, Urassa, Zaba, & Stones, 2011). Transactional
sex would explain why female respondents with better
categorized Food Consumption Scores would be more
sexually active than females with worse categorized
Food Consumption Scores. Females who engaged in
transactional sex would be predisposed to engage in sex-
ual activity to increase material access. This practice is
well documented, but the extent to which young female
carers engage in transactional sex to provide food for
younger sibling dependents is less well documented
and warrants attention.

Increased years of school was associated with
decreased odds of unprotected sex and sexual initiation
among women. This finding supports other studies (e.g.,
Handa et al., 2014) and suggests that interventions to
extend schooling of females may reduce HIV trans-
mission risk among the study population.

After adjusting for age and other covariates, program
participation among males was associated with increased
odds of unprotected sex in the past six months and sex-
ual initiation, though not having multiple sex partners in
the past year. This association was found among males
in their second but not third year, muddling interpret-
ation. It is possible that unobserved heterogeneity at
baseline confounded the present study. Given that the
community-based targeting strategy did not involve
sexual behaviors, and that the associations between
unprotected sex in the past six months, sexual initiation,
and program participation held after adjusting for
other covariates that did serve as targeting criteria
(e.g., personal monthly income, food consumption), it
is worth considering how the program may have
increased risk of male sexual risk behavior, at least in
the first year.

Material inputs and advantages derived from the pro-
gram were not associated with sexual initiation or
unprotected sex in the past six months among males.
If program participation had a causal relationship to
more recent sex events among males, the pathway was
likely not through increased material access. A possible
pathway may be increased social exposure, providing
greater opportunity to meet potential mates. Yet if
increased social exposure allowed more opportunities
to meet a sex partner, this should be reflected in the
models assessing odds of having multiple sex partners
in the previous year. Another possible explanation is
that program participation somehow creates more
opportunities for sexual events without increasing the
number of partners. It is possible that males in the pro-
gram have elevated social status within the community,
increasing their potential to find a single partner. Given
the importance of elevating the social status of OVC,
male and female alike (Andrews, Skinner, & Zuma,
2006), further research assessing the potential unin-
tended consequences of empowerment programs to
increase sexual risk behaviors among males is warranted.
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Males who received a start-up kit had decreased odds
of having multiple partners in the past year, adjusted by
personal monthly income and other covariates. The
limited change in beta coefficients corresponding to
the general program participation variable (Cohort
Number) in the model (Table 4) suggests that the associ-
ation between the program input, start-up kits, and the
outcome, multiple sex partners, is exogenous to the
path between program participation and outcome. It is
possible that working groups elected to allocate start-up
kits to group members who had characteristics predis-
posing them to engage in sex with fewer partners, rather
than the program itself, somehow caused males to have
lower odds of multiple sex partners. The finding suggests
the need for a deeper investigation into the characteris-
tics of program participants who benefit most from the
program.

Males with living fathers had significantly lower odds
of sexual initiation, having had unprotected sex in the
previous six months, and having multiple sex partners
in the past year. This is an important finding as it pro-
vides greater nuance to the discussion of sexual risk
among male OVC, and has not been sufficiently investi-
gated. Montgomery, Hosegood, Busza, and Timæus
(2006) wrote one of the first, if not the first, papers to
explore positive contributions made by fathers to family
systems in the context of high HIV endemicity. The
present data plainly suggest fathers may have a role in
directing sexual behavior of sons. The means by which
fathers positively contribute to the healthy sex behaviors
of sons in the present population requires further inves-
tigation. Targeting the involvement of fathers in sexual
education programs is supported by this finding, though
it is necessary to understand the mechanisms by which
paternal involvement influences sex behaviors of sons
to tailor programs accordingly.

Larger household size predicted higher odds of mul-
tiple sex partners in the past year among males. Little
in the present data set permits investigation of this find-
ing, but the finding does point to a need for greater
exploration of the potential association between house-
hold characteristics and sexual behavior. Unpublished
qualitative data from older females in the same
community indicated that increased household size
results in greater in-house stress, creating a push factor
for males to leave home and engage in extramarital
sex. While this is a reasonable interpretation of the data,
further research is required to inform this finding
directly.

Improved food consumption among males was posi-
tively associated with sexual initiation. There are data
supporting the view that males tend to be more sexually
active with improved material standing, with a greater
risk of multiple sex partners (Luke, 2008). While
improved food consumption was associated with odds
of ever having had sex among males, it was not associa-
ted with multiple partners, which is interesting. Luke

(2008) found that condom usage in heterosexual part-
nerships was not predicted by wealth status of the male.
There is need for greater understanding of how food
security and access, along with access to other material
assets, influences sex behaviors of male OVC. There
may be some concern that improving male economic
standing through cash transfer programs may inadver-
tently provide resources to enhance male sexual negotiat-
ing power. The concern for unintended consequences,
including enhanced male sexual standing, should be
included as a study aim in research on associations
between sexual risk behavior among OVC and partici-
pation in cash transfer and other empowerment pro-
grams. That the present analysis did not find increased
odds of multiple sex partners to be associated with pro-
gram participation, inputs, or better food consumption
provides some optimism to this concern.

The ability to read some or all of two simple sen-
tences in the local language was negatively associated
with having multiple sex partners among males. School
years completed was not associated with assessed
behaviors among males, however. It is possible that
the ability to read represents the ability to access infor-
mation on the risks of multiple sex partners. While
further research clarifying the association between
literacy and sexual behaviors among males is needed,
these data suggest that as increased years of schooling
decreases the odds of sexual risk behavior among
females, increased literacy among males may reduce
the odds of multiple sex partners among males.

Limitations

The present study had many limitations. The study
design was cross-sectional, allowing only patterns of
association and not causation to appear. Many ques-
tions related to directionality of associations have arisen
through this analysis and require longitudinal or quali-
tative research to be answered. It is always possible that
residual confounders generated or masked associations
in the data. The most likely and obvious confounder is
unobserved heterogeneity at baseline related to sexual
behaviors and included predictor variables. The
program targets the most vulnerable families in com-
munities served, which, if anything, would systemati-
cally bias results toward null values. There were no
differences across program years with respect to orphan
subgroup, though age varied as expected with older
respondents in older cohorts. Food consumption and
security may have varied at baseline, with families who
entered earlier having worse food consumption and
security. Among women, adjusting for these factors still
showed protective program benefits. There was attrition
from participants as they progressed through the pro-
gram years. Program mentors were surveyed as to why
members in their working groups stopped participating
in the program. Responses indicated that the families
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still in need of assistance came regularly, but some
families had started successful businesses or had older
siblings who now attended school regularly. More school-
ing was associated with less risky sex among females,
indicating that data censored by females who are in
school instead of at the program meeting would be
pushed conservatively toward the null. Monthly income
was unassociated with recorded sex behaviors and, taken
as a proxy for successful businesses, indicates there
would be little movement toward the null hypotheses if
successful business owners were all present in the data.

Data may have been biased due to social response
bias and recall bias. To limit social response bias, we
used interviewers from similar backgrounds who were
not from the geographic region being surveyed. We
informed participants that questions could be skipped
if they were tempted to provide an untruthful response
or if a question in any way made the respondents
uncomfortable. Respondents with more program
exposure may have been more cognizant of behaviors
and more considerate of the consequences of their beha-
viors than respondents who just entered the program
and were less educated on behavioral consequences.
Respondents with more program exposure would be
more likely to recall events that may have been forgotten
by respondents with less program exposure. While recall
bias may have been differential, it would lead to null
values. It is unlikely that social response bias would be
differential, which would also lead to null values. Esti-
mates, if altered by social response or recall bias, would
be more conservative than they otherwise would be
absent these biases.

Finally, other measures of sexual risk exposure could
have been chosen. These include type of sex (oral, anal,
or vaginal), age discordance, and HIV serodiscordance.
The relevant consequences of any sexual risk behavior is
not the behavior itself but social, economic, and biol-
ogical outcomes from behavior: STI transmission,
unwanted pregnancy, decreased economic participation,
and lower school attendance among females. These out-
comes should be evaluated in the context of the current
and competing programs to empower OVC.

Future Study

The present study indicates a number of interesting
directions for future research. Programmatic efforts
combining benefits of cash transfer programs, psycho-
social support, and sex education may benefit from
synergy between these elements. The potential of these
synergies to improve risky behavior and adverse sex
outcomes requires further study, preferably through a
longitudinal cluster-randomized trial comparing differ-
ent components of the study program.

An important finding of this study is the association
between age at most recent parental death and sex initiation
among females, and paternal loss and sex behaviors among

males. Both of these findings nuance efforts to understand
assessments of sexual risk behaviors among OVC and
strongly support further investigation. The factors that
mediate these associations need to be clarified so programs
targeting sex behaviors among OVC can be tailored accord-
ingly. Qualitative data would be helpful in understanding
the importance of fathers to the sexual development of
males. Quantitative measures may be sufficient for nuancing
the association between age at most recent parental death
and sex behaviors of females. Measures that may mediate
the association between age at most recent parental death
and sex behaviors include psychosocial factors (e.g., stress,
depression, and anxiety; Operario et al., 2011) and wealth
factors. The present study assessed monthly income but
did not include any measures of wealth that could mediate
the association between age at parental death and sex
initiation among females.

Conclusion

Debate on the types of risk faced by OVC in the
high-HIV prevalent areas of sub-Saharan Africa has
recently begun exploring increased sexual risk, and
programmatic efforts to reduce risk of HIV trans-
mission among this vulnerable population. The present
study evaluated whether participating in a multisectoral
empowerment program combining elements of cash
transfer, psychosocial support, entrepreneurial training
and health education in Meru County, Kenya, was
associated with sexual initiation, unprotected sex in
the past six months, and multiple sex partners in the
past year when stratified by gender. Program partici-
pation had a protective association among females
but a neutral or adverse association among males.
Material transfers and improvements derived from
the program were largely unassociated with assessed
behaviors. Orphan factors were differentially associated
with behaviors by gender. Males who had lost a father
had higher odds of sexual activity, though orphan sub-
group was not associated with female sex behaviors.
Females who were older at most recent parental death
had lower odds of sexual initiation. More years since
most recent parental death was inversely associated
with unprotected sex among females. The study pro-
vides relevant information to help clarify the associa-
tions between orphan status and sexual risk
behaviors, and meaningfully highlights directions for
future research and program design.
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