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Abstract

Objectives The objectives of this study were to examine whether food insecurity is associated with sexual risk taking and
victimization in young people (aged 16-24); and to investigate whether the relationship of food insecurity with sexual risk
taking and victimization is moderated by gender.

Methods Cross-sectional data were obtained in 2014 from a sample of Ghanaian adolescents (n = 773) and in 2015 from
young South African adults (n = 823). We used multilevel logistic regression given the study’s binary outcome and
clustered data. We tested a moderation effect of gender by including an interaction between gender and food insecurity.
Results Food insecurity was highly prevalent (72% in Ghana and 83% in South Africa). Food insecurity was significantly
associated with unwanted sexual contact among Ghanaian adolescents (OR 1.05, 95% CI 1.02, 1.08) and age-disparate sex
among young South African adults (OR 1.03, 95% CI 1.00, 1.06). Results indicated no moderating effect of gender.
Conclusions Our findings underscore the importance of food access on young people’s sexual health, regardless of gender.
Prevention efforts may be more relevant when integrated with food security interventions that target vulnerable adolescents
and young adults, irrespective of gender.
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Introduction

Food insecurity, defined as lack of access to adequate food
at all times (Food and Agriculture Organization 1996),
remains a global challenge with considerable public health
consequences. In sub-Saharan Africa (SSA), food insecu-
rity disproportionately affects young people, or those 15 to
24 years old (Amarnani et al. 2017). Irregular income,
unemployment, minimal assets, and limited access to food
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safety nets predict food insecurity in young people (Bru-
ening et al. 2017). Further, the wide-ranging consequences
of food insecurity on health of adolescents and young
adults underscore the magnitude of the problem. Research
shows adverse effects of food insecurity on young people’s
nutrition and physiological health (Cordeiro et al. 2012;
Belachew et al. 2013), mental health (Pryor et al. 2016;
Jebena et al. 2017), substance use (Baer et al. 2015; Pryor
et al. 2016), and medication adherence (Singer et al. 2015).
However, there is paucity of evidence pertaining to the
relationship of food insecurity and sexual risk taking and
victimization among adolescents and young adults. More is
known about older adults where studies have shown that
food insecurity heightens susceptibility to sexual risk tak-
ing among older, food-insecure adults, particularly women
(Weiser et al. 2007; Miller et al. 2011; Fielding-Miller
et al. 2014).

Research on transactional sex and age-disparate pro-
vides a conceptual underpinning as to why food insecurity
may lead to sexual risk taking and sexual victimization,
particularly among young women (Toska et al. 2015;
Stoebenau et al. 2016). In many cases, young women
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engage in transactional or age-disparate sex to obtain
financial support and stable access to resources such as
food (Underwood et al. 2011; Zembe et al. 2013; Toska
et al. 2015). In other words, food insecurity can be a
pathway that explains poor health outcomes in young
people through heightened susceptibility to sexual risk
taking and sexual victimization (Stoebenau et al. 2016;
Toska et al. 2017). Further, transactional and age-disparate
sex remain risk factors that heighten the susceptibility of
young people, particularly adolescent girls and young
women, to sexually transmitted infections such as HIV and
intimate partner violence (Kalichman and Simbayi 2004;
Evan et al. 2016; Nydegger et al. 2017; Schaefer et al.
2017). The increased risk is attributed to behavioral factors
such as low condom use and multiple concurrent partner-
ships, defined as having two or more sexual partners
overlapping in time, that regularly occur in transactional
and age-disparate sex (Luke 2005; Beauclair et al. 2012).

High incidence of sexual violence and high prevalence
of HIV and other sexually transmitted infections among
young people, particularly in adolescent girls and young
women in SSA (United Nations 2015; UNAIDS 2017)
underscore the importance of examining whether there is a
relationship between food insecurity and sexual risk taking.
Further, persistent gender inequalities and their adverse
consequences on social, economic, and health outcomes for
all women draw attention to the potential role of food
insecurity on women’s sexual health, particularly engage-
ment in risky sexual behaviors to obtain food (Weiser et al.
2007; Fielding-Miller et al. 2014).

However, there is limited evidence that suggests a
moderating effect of gender on the association between
food insecurity and sexual risk taking. Current research
may imply that food insecurity is associated predominantly
with sexual risk taking among adults, particularly women.
This interpretation may lead to food security programming
that unintentionally ignores the conditions of young people,
including adolescent boys and young adult men. It is
plausible that gender moderates the relationship of food
insecurity with sexual risk taking and victimization.
However, empirical evidence that substantiates or contra-
dicts a moderation effect of gender remains limited. Fur-
ther, generalizing current findings from research with
adults to young people appears problematic as these pop-
ulations represent different life course stages with diver-
gent roles, responsibilities, and expectations. Given critical
evidence gaps and their implications for health promotion
and disease prevention, this study examined the association
of food insecurity with sexual risk taking and victimization
in a sample of adolescent Ghanaians and young South
African adults. We also investigated whether gender
moderated the relationship between food insecurity and
sexual risk taking and victimization.
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Methods
Study design and sample

This study used a cross-sectional design. We analyzed a
subset of the baseline data from an employability project in
South Africa and follow-up data from a financial inclusion
project in Ghana. The main intervention studies’ research
designs are described in (Chowa et al. 2015) and (Graham
et al. 2016). Study protocol was approved by the Institu-
tional Review Boards at the University of Ghana, Univer-
sity of Johannesburg, and University of North Carolina at
Chapel Hill. In both study countries, research staff met
with prospective participants (and their caregivers, if par-
ticipant was a minor) to explain the project. For non-
English speaking persons, the information sheet and con-
sent form were translated in local languages. Recruitment
was conducted at schools (Ghana) and at employment
training sites (South Africa). Informed consent (and assent
for those under 18 years old at the time of data collection)
was obtained from all individual participants included in
the study. For Ghanaian participants who were below
18 years old at the time of data collection, we first obtained
consent from an adult caregiver. After receiving an adult
informed consent, we obtained the assent of the adolescent
participant. All South African participants were 18 years
old and above at the time of data collection.

Baseline sample in the South Africa project included
1993 youth. Follow-up sample in the Ghana project
included 4289 youth. We limited our study sample to
adolescents and young adults between the ages of 15 to 24
and those who reported having had sex, which resulted in a
final study sample of 888 Ghanaian and 1173 South Afri-
can youth. Missing data on study variables reduced our
final sample size to 773 Ghanaian and 823 South African
youth. Results of cluster adjusted bivariable tests indicated
no significant differences on outcome (i.e., sexual risk
taking and sexual victimization) and food insecurity vari-
ables between the final study sample and the excluded
observations due to missing data.

Study setting

Ghana The original study was conducted in eight of 10
administrative regions in Ghana. These eight regions
account for more than 90% of the country’s population
(Ghana Statistical Service 2014). Fifty-four districts from
the eight regions were included in the study. These regions
and districts were selected based on the coverage of the
financial service provider in the main study. Additionally,
100 public schools were randomly selected from an eligible
pool of 581 junior high schools. At each school, between
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61 and 63 youth were randomly selected to be part of the
study.

South Africa The study was conducted in all nine pro-
vinces of South Africa. Forty-six training sites located
across the country were included in the study. These 46
sites represented eight different youth employment orga-
nizations and, at the time of the data collection, their
existing training sites. Each site’s enrollment list was used
to randomly select youth from each site. The average
number of youth per site was 43.

Data collection and sources

Data were collected using interviewer-administered ques-
tionnaires in 2014 (Ghana) and 2015 (South Africa). The
survey questionnaires in both countries included informa-
tion on demographic, educational, and health characteris-
tics of Ghanaian adolescents and young South African
adults. Household socioeconomic variables, including food
insecurity, were also included in the questionnaires.

Variables and measures

Dependent variables The dependent variables were sexual
risk taking and victimization. In the Ghana data, sexual risk
taking included: (a) transactional sex, (i.e., ever had sex for
money or other resources); and (b) condom use at last
sexual intercourse. Sexual victimization, defined as
unwanted sexual contact (i.e., ever had sex against will)
was another outcome variable measured in the Ghana
study. In the South Africa data, sexual risk-taking out-
comes included: (a) age-disparate sex, (i.e., ever had sex
with someone five or more years older); (b) condom use at
last sexual intercourse; (c¢) sex under the influence, (i.e.,
ever had sex while under the influence of drugs or alcohol);
and (d) transactional sex, (i.e., ever had sex for money,
shelter, food, gifts, or other resources). All dependent
variables were dichotomous (yes/no) with no as the refer-
ence value. Our indicators of sexual risk taking and vic-
timization are consistent with research on adolescent
sexual health in SSA (Underwood et al. 2011; Toska et al.
2015, 2017; Evan et al. 2016).

Independent variable The independent variable, food
insecurity, was measured using an adaptation of the
Household Food Insecurity Access Scale (HFIAS) (Coates
et al. 2007). HFIAS had been validated with various pop-
ulations in SSA (Frongillo and Nanama 2006; Knueppel
et al. 2010). HFIAS consists of nine items that ask
respondents the frequency of experiencing different con-
ditions and degrees of food insecurity within the past
30 days. A continuous HFIAS score was calculated by
summing the score for all nine items. A higher HFIAS
score indicates poor access to food and greater household

food insecurity. Additionally, for descriptive purposes we
created a categorical measure of the different degrees of
food insecurity based on the recommendations of the scale
developers (Coates et al. 2007). This definition classified
households as food secure, and mild, moderately, and
severely food insecure.

Covariates In the Ghanaian models, covariates included
gender (male or female), age (in years), parent—adolescent
relationship, future orientation, motivations to engage in
sex, and sense of belonging with peers. Parent—adolescent
relationship was measured using two indicators: parental
connection and parental monitoring (Skinner et al. 2005).
Parental connection (PC) referred to the frequency of
interaction that focused on expression of love, affection,
and care within a 30-day period, whereas parental moni-
toring (PM) described how often parents check adoles-
cents’ activities within a 30-day period. PC was measured
using four items from the Global School-based Student
Health Survey, and PM was assessed using three items
from the same survey (World Health Organization and US
Centers for Disease Control and Prevention n.d.). Higher
PC scores indicate a warm and affectionate relationship.
Higher PM scores indicate more frequent parental super-
vision. Future orientation was measured using an adapta-
tion of the School Success Profile (SSP) survey (Bowen
et al. 2005). Youth were asked about their attitudes toward
the future, including image of future selves, confidence
about their future, and aspirations and expectations in life.
We measured future orientation using two indicators: ori-
entation toward success and uncertainty of the future.
Orientation toward success was assessed using six items
from the SSP survey, whereas uncertainty of the future was
assessed using five items from the same survey. Higher
orientation toward success scores and lower uncertainty of
the future scores indicate positive future orientation.
Motivations to engage in sex referred to beliefs about the
reasons for having sex, while sense of belonging pertained
to beliefs about peer influence and group membership.
Motivations to engage in sex and sense of belonging were
measured using three and four items, respectively, that
were adapted from prior surveys about adolescent sexual
attitudes and behaviors (Carvajal et al. 1999; Gillmore
et al. 2002). Higher motivation scores indicate greater
agreement that having sex will make a person feel good,
loved, and popular. Higher belonging scores indicate
greater agreement that young people are happier if they are
part of the crowd and not considered an outsider.

In the South African models, covariates included gender
(male or female), age (in years), ever attended a skills
development program prior to joining the current study
(yes or no), caregiver for any children (yes or no), marital
status (married/partnered or not in a relationship), self-ef-
ficacy, and material hardship. Self-efficacy, defined as
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beliefs about one’s overall ability to perform across various
circumstances (Judge et al. 1998) was measured using an
8-item self-efficacy scale (Chen et al. 2001). Higher scores
indicate higher levels of general self-efficacy. Material
hardship was measured by asking respondents how often,
over the past year, they or their households had gone
without enough: food to eat, clean water for home use,
needed medical treatment; fuel to cook food; and cash
income. Higher scores indicate greater inability to meet
household needs.

Analysis We used multilevel logistic regression (MLR)
to analyze our data because of the study’s dichotomous
outcome variables and clustered data, (i.e., adolescents
within schools [Ghana] or young adults within training
sites [South Africa]) (Snijders and Bosker 2012). We
conducted moderation tests by adding a 2-way interaction
between gender and food insecurity. Our analysis used a
two-level model (i.e., youth as level 1 and schools or
training sites as level 2) and a random-intercept logistic
regression (for dichotomous responses) with covariates.
We included predictors into the level-1 model, specified
level-1 intercept as random at level 2 (with level 1 pre-
dictors having fixed effects at level 2), and posed uncon-
ditional models at level 2.

We estimated seven multivariable MLR models that
examined the direct relationship of a continuous measure
of food insecurity with sexual risk taking and victimization.
The first three models using the Ghana data examined the
association of food insecurity with transactional sex,
unwanted sexual contact, and condom use. The next four
models using the South Africa data explored the relation-
ship of food insecurity with transactional sex, condom use,
age-disparate sex, and sex under the influence of alcohol or
drugs. Additionally, we re-estimated the seven MLR
models with the interaction term. These moderation models
estimated both the main effects and the moderation effect
of gender on the relationship between food insecurity and
sexual risk taking and victimization. Significance level was
set at P < 0.05, two-tailed test. All analyses were con-
ducted using Stata 15 (Stata 2017).

Results
Sample characteristics

Table 1 lists the sample characteristics. Food insecurity
was highly prevalent among Ghanaian and South African
youth. The prevalence of food insecurity was higher among
young South African adults (83%) compared to Ghanaian
adolescents (72%). The proportion of severely food-inse-
cure youth was also higher in South Africa (49%) than
Ghana (41%). In Ghana, adolescent girls were slightly
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more food insecure than adolescent boys. In contrast,
young South African women were slightly less food inse-
cure than their male peers. The prevalence of sexual risk-
taking behaviors and sexual victimization varied between
and within countries. For example, a higher proportion of
young South African adults reported that they or their
partners used condoms at last sexual intercourse than
Ghanaian adolescents. In South Africa, condom use was
higher among young men compared to young women. In
contrast, condom use was higher among adolescent girls
than adolescent boys in Ghana. Seven percent of Ghanaian
adolescents and 3% of young South African adults reported
engaging in transactional sex. In contrast, a higher pro-
portion of the sample reported experiencing unwanted
sexual contact (Ghana), having had age-disparate sex
(South Africa), and engaging in sex while under the
influence of drugs or alcohol (South Africa). In general, a
higher proportion of young women reported engaging in a
risky sexual behavior and experiencing an unwanted sexual
contact compared to young men.

Relationship between food insecurity and sexual
risk taking

Table 2 lists the bivariable and multivariable results of the
relationship between food insecurity and sexual risk taking
and victimization.

Ghanaian adolescents Our findings showed that food
insecurity was not significantly associated with transac-
tional sex and condom use. Other covariates showed sta-
tistical significance. Age was associated with higher
probability of condom use at last sexual intercourse (OR
1.13, P =0.00). Greater uncertainty of the future was
associated with higher likelihood of engaging in transac-
tional sex (OR 1.03, P = 0.05) and lower likelihood of
experiencing unwanted sexual contact (OR 0.97, P = 0.04).

Young South African adults Food insecurity was not
significantly associated with transactional sex, condom use
at last sexual intercourse, and sex while under the influence
of drugs or alcohol. In contrast, food insecurity was sig-
nificantly associated with age-disparate sex (OR 1.03,
P = 0.05). For every unit increase in food insecurity, the
likelihood of age-disparate sex increased by 3%. Addi-
tionally, compared to young men, young women in our
sample were significantly less likely to ever had sex under
the influence of alcohol or drugs (OR 0.37, P < 0.001).
Other covariates showed statistical significance. Age was
associated with lower likelihood of condom use (OR 0.89,
P = 0.02) and higher probability of age-disparate sex (OR
1.13, P = 0.01). Being in a relationship (either married or
partnered) was associated with lower likelihood of condom
use at last sexual intercourse (OR 0.51, P < 0.001) and
higher probability of age-disparate sex (OR 1.13, P = 0.01.
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Table 1 Sample characteristics by country and gender (Ghana 2014 and South Africa 2015)

Ghana South Africa
Overall Male (n = 354) Female (n = 419) Overall Male (n = 329) Female (n = 494)
(N =1773) (46%) (54%) (N = 823) (40%) (60%)
Food insecurity [mean (SD)] 6.11 (6.17) 6.09 (6.31) 6.14 (6.05) 7.02 (6.55) 7.10 (6.56) 6.97 (6.55)
Prevalence of food insecurity (%)
Food secure 28% 29% 27% 17% 17% 16%
Mildly food insecure 7% 6% 8% 15% 14% 17%
Moderately food insecure 24% 24% 24% 19% 16% 21%
Severely food insecure 41% 41% 41% 49% 53% 46%
Transactional sex (%) 7% 7% 7% 3% 3% 3%
Unwanted sexual contact (%) 20% 14% 26%
Condom use at last sexual 33% 31% 34% 78% 81% 76%
intercourse (%)
Age-disparate sex (%) 33% 32% 33%
Sex under the influence of drugs or 19% 26% 13%
alcohol (%)
Age (in years) [mean (SD)] 17.46 (1.95) 17.47 (2.10) 17.45 (1.83) 22.09 (1.70)  22.09 (1.70) 22.08 (1.70)
Parental connection [mean (SD)] 13.75 (3.86)  14.06 (3.60) 13.48 (4.05)
Parental monitoring [mean (SD)] 8.47 (3.61) 9.03 (3.57) 7.99 (3.59)
Motivations to engage in sex 7.35 (3.59) 7.67 (3.72) 7.08 (3.45)
[mean (SD)]
Sense of belong with peers [mean 9.66 (3.16) 9.63 (3.10) 9.68 (3.21)
(SD)]
Orientation toward success [mean 51.50 (7.10) 51.95 (6.40) 51.11 (7.62)
(SD)]
Uncertainty of the future [mean 10.07 (8.94) 9.63 (8.48) 10.45 (9.30)
(SD)]
In a relationship (%) 20% 13% 25%
Caregiver for a child (%) 32% 21% 40%
Ever attended a skills training 53% 54% 53%

program (%)
General self-efficacy [mean (SD)]
Material hardship [mean (SD)]

33.99 (4.10) 34.38 (4.07) 33.72 (4.10)
9.93 (3.98) 10.11 (4.05) 9.81 (3.92)

SD standard deviation

Greater material hardship was associated with lower like-
lihood of engaging in age-disparate sex (OR 0.95,
P =0.04).

Relationship between food insecurity and sexual
victimization

Ghanaian adolescents Results showed that food insecurity
was significantly associated with unwanted sexual contact
(OR 1.05, P =0.002). For every unit increase in food
insecurity, the likelihood of having had an unwanted sexual
contact increased by 5%. Additionally, compared to ado-
lescent boys, adolescent girls were more likely to report
having experienced an unwanted sexual contact (OR 2.12,

P = 0.001). Higher uncertainty of the future was associated
with lower likelihood of having experienced an unwanted
sexual contact (OR 0.97, P = 0.04).

Moderation effect of gender

Table 3 displays the results of the moderation tests. Two-
way interaction results indicated that gender did not sig-
nificantly moderate the relationship of food insecurity with
sexual risk taking and victimization. In Ghana, the asso-
ciation of food insecurity with transactional sex, condom
use, and unwanted sexual contact did not significantly
differ by gender. Similarly, in our sample of young South
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Table 2 Associations of food insecurity and covariates with sexual risk taking and victimization (Ghana 2014 and South Africa 2015)

Ghana (N = 773)

South Africa (N = 823)

Transactional ~ Unwanted Condom use at Transactional =~ Condom use at Age-disparate  Sex under the

sex sexual contact last sexual sex last sexual sex influence
intercourse intercourse

OR P OR P OR P OR P OR P OR P OR P

(95% (95% (95% (95% (95% (95% (95%

CD) (@) (@) CI) CI) CI) CI)

Bivariable
Food insecurity 1.00 0.87 1.04 0.00 1.00 0.85 1.04 0.18 0.99 045 1.02 0.18 1.00 0.87

(0.95, (1.01, 0.97, (0.98, 0.97, (0.99, 0.97,
1.04) 1.07) 1.02) 1.09) 1.01) 1.04) 1.03)

Multivariable

Food insecurity 0.99 0.61 1.05 0.00 1.00 0.86 1.05 0.14 0.98 0.27 1.03 0.05 0.99 0.74
(0.94, (1.02, 0.97, (0.98, (0.95, (1.00, (0.96,
1.03) 1.08) 1.03) 1.12) 1.01) 1.06) 1.03)
Gender (0 = male, 1.15 0.63 2.12 0.00 1.12 0.50 0.96 0.92 0.87 049 094 0.69 0.37 0.00
1 = female) (0.65, (1.43, (0.80, 0.42, 0.61, (0.69, (0.25,
2.02) 3.15) 1.56) 2.18) 1.25) 1.28) 0.55)
Age 0.99 091 1.02 0.71 1.13 0.00 1.14 0.29 0.89 0.02 1.13 0.01 1.12 0.06
(0.85, (0.92, (1.04, (0.90, (0.80, (1.03, (0.99,
1.15) 1.13) 1.24) 1.45) 0.99) 1.23) .126)
Parental 0.97 042 097 0.23 1.05 0.08
connection (0.89, (0.91, (1.00,
1.05 1.02) 1.10)
Parental 1.01 0.81 0.95 0.12  0.96 0.13
monitoring (0.92, (0.89, (0.91,
1.12) 1.01) 1.01)
Motivations to 1.06 0.13 1.01 0.69 1.00 0.99
engage in sex (0.98, (0.96, (0.95,
1.15) 1.07) 1.05)
Sense of 0.97 045 1.04 0.22 1.05 0.07
belonging with (0.88, (0.98, (1.00,
peers 1.06) 1.11) 1.11)
Orientation toward 1.02 0.46 0.99 0.58 0.98 0.16
success 0.97, (0.96, (0.96,
1.06) 1.02) 1.01)
Uncertainty of the 1.03 0.05 0.97 0.04 0.99 0.20
future (1.00, (0.95, 0.97,
1.07) 1.00) 1.01)

In a relationship 2.14 0.08 0.51 0.00 1.56 0.01 1.50 0.08
(0 =no, 1 = yes) (0.91, (0.34, (1.09, (0.95,

5.00) 0.75) 2.24) 2.37)

Caregiver for a 0.66 0.46 0.96 0.81 1.24 0.20 0.90 0.63
child (0 = no, 0.27, (0.66, (0.89, (0.59,

1 = yes) 1.61) 1.38) 1.72) 1.38)

Ever attended a 1.31 0.50 0.97 0.84 0.85 0.29 0.73 0.10
skills training (0.60, (0.69, (0.63, (0.49,
program (0 = no, 2.89) 1.36) 1.14) 1.07)

1 = yes)

General self- 1.02 0.68 1.04 0.09 1.01 0.54 0.97 0.25

efficacy (0.93, (0.99, (0.98, (0.93,
1.12) 1.08) 1.05) 1.02)
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Table 2 (continued)

Ghana (N = 773)

South Africa (N = 823)

Transactional ~ Unwanted Condom use at Transactional =~ Condom use at Age-disparate  Sex under the
sex sexual contact last sexual sex last sexual sex influence
intercourse intercourse
OR P OR P OR P OR P OR P OR P OR P
(95% (95% (95% (95% (95% (95% (95%
CI) CI) CI) CI) CI) CI CI
Material hardship 0.96 0.54 1.02 0.37 0.95 0.04 1.00 0.82
(0.85, 0.97, 0.91, (0.95,
1.09) 1.08) 0.99) 1.07)

Results were based on two-tailed tests and multilevel logistic regression models that adjusted for the clustering of young people within schools

(in Ghana) and training sites (in South Africa)
OR odds ratio, CI confidence interval

African adults, the association of food insecurity with
sexual risk taking did not significantly differ by gender.

Discussion

Our findings indicate that food insecurity, or inadequate
food access, is associated with heightened risk of experi-
encing unwanted sexual contact among Ghanaian adoles-
cents and higher likelihood of engaging in age-disparate
sex among young South African adults. These associations
describe how food insecurity may heighten risk of poor
sexual health among young people. Unwanted sexual
contacts and age-disparate sex are associated with various
adverse health consequences (Chung and English 2015;
Toska et al. 2015), including elevated risk of intimate
partner violence (IPV) and HIV infection (Evan et al. 2016;
Nydegger et al. 2017; Schaefer et al. 2017). In addition to
behavioral factors such as low condom use and multiple
concurrent partnerships, the increased risk of IPV and HIV
infection results from limited agency and inability to
negotiate sexual practices, which are influenced by inade-
quate food access and reliance on sexual partners for food
and other resources (Miller et al. 2011; Lentz 2018). In
SSA, studies have shown that inadequate food access
compel individuals, particularly women, to engage in
transactional or age-disparate sex to obtain food or
resources to purchase food (Weiser et al. 2007; Miller et al.
2011). These descriptions may also explain the association
of food insecurity with unwanted sexual contact and age-
disparate sex among youth. Further, young people may
engage in age-disparate sex and experience unwanted
sexual contact to manage physical and emotional conse-
quences of not having enough food to eat. Food insecurity

may compel young people to prioritize the now (i.e.,
having access to food) and lose sight of the future. Food
insecurity may also negatively influence the ability of
young people to think about longer-term consequences of
risky behaviors. As young people remain without adequate
access to food, they may become less concerned about the
future and more worried about satisfying their basic needs.

Our findings also suggest that gender does not signifi-
cantly moderate the relationship of food insecurity with
sexual risk taking and victimization. These findings con-
tradict results of other studies that have shown a gender
element in the association of food insecurity with sexual
risk taking and victimization. Several factors may explain
these inconsistent results. First, research has focused
mostly on the association between food insecurity and
sexual behaviors among women (Toska et al. 2017), which
includes studies with women-only sample (e.g., Miller
et al. 2011; Fielding-Miller et al. 2014). Second, the few
research studies that included men and women have
focused primarily on older adults (Weiser et al. 2011;
Wang et al. 2013; Eaton et al. 2014). Third, these studies
have not investigated the moderation effect of gender (e.g.,
Wang et al. 2013). Nonetheless, the interplay of gender
inequality and food access may heighten sexual risk taking
and victimization among women than men. For example,
traditional norms often assign women with subordinate
roles to men. These subordinate roles are illustrated by
limited bargaining power and lack of control over food,
income, and assets, which contribute to food insecurity and
sexual risk taking to procure food (Hyder et al. 2005;
Weiser et al. 2007; McCoy et al. 2013) and exacerbate
gender-based socioeconomic disparities (Kamndaya et al.
2015).
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Table 3 Moderation effect of gender on the relationship between food insecurity and sexual risk taking and victimization (Ghana 2014 and South Africa 2015)

1S

Sex under the

influence

Age-disparate sex

Condom use at last

823)

South Africa (N
Transactional sex

Condom use at last

Unwanted sexual

contact

773)

Ghana (N

Transactional sex

Springer

sexual intercourse

sexual intercourse

P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

OR (95% CI)

0.70
0.00

1.03 (0.99, 1.07) 0.16 0.99 (0.95, 1.04)

0.07

0.70  0.96 (0.92, 1.00)
0.17 0.66 (0.38, 1.12)

0.55 0.98 (0.88, 1.09)
0.23 0.43 (0.13, 1.44)

1.01 (0.97, 1.05)
1.32 (0.84, 2.07)

1.03 (0.98, 1.08) 0.22
1.75 (1.00, 3.08) 0.05

0.12
0.39

0.94 (0.87, 1.02)
0.71 (0.33, 1.54)

Food insecurity

Gender

0.12 095 (0.61, 1.50) 0.83 0.36 (0.20, 0.63)

male,
1 = female)

0=

2-way interaction

0.84

1.00 (0.95, 1.06)

1.10 (0.98, 1.25) 0.10 1.04 (0.99, 1.09) 0.16 1.00 (0.95, 1.04) 0.93

1.03 (0.97, 1.09) 0.36 0.97 (0.92, 1.02) 0.31

0.09

1.09 (0.99, 1.20)

Female x Food

insecurity

Results were based on two-tailed tests and multilevel logistic regression models that adjusted for the clustering of young people within schools (in Ghana) and training sites (in South Africa).
The Ghanaian models are adjusted for parental connection, parental monitoring, motivations to engage in sex, sense of belonging with peers, orientation toward success, and uncertainty of the

future. The South African models are adjusted for relationship status, caregiver status, prior skills training program participation, general self-efficacy, and material hardship

OR odds ratio, CI confidence interval

Several factors may also explain young people’s higher
risk for age-disparate sex and unwanted sexual contacts,
under conditions of food insecurity. First, young people
tend to have less skills and workplace experience, which
restricts their employment opportunities. For many young
people who work, their incomes are insufficient to meet
their daily needs such as food (International Labor Orga-
nization 2016). In turn, lack of employable skills, limited
employment, and inadequate income may compel young
people to engage in risk taking such as age-disparate sexual
relationships or to experience unwanted sexual contacts as
strategies to obtain food or money to buy food. Second,
adolescence and young adulthood demand different social
roles and responsibilities, which may affect their compe-
tence in identifying and judging risks (Millstein and Hal-
pern-Flesher 2001). For example, young people may not
view their behaviors as extremely risky or unsafe, partic-
ularly if such behaviors occur periodically (Cohn et al.
1995; Millstein and Halpern-Flesher 2001). Third, exclu-
sion of young people in decision-making, particularly on
issues that directly affect them such as access to health
services and economic opportunities, may weaken their
agency and confidence in their ability to communicate or to
negotiate. In contrast, young people’s participation in
decision-making can be a tool for health promotion (Wong
et al. 2010). In sum, the combined weight of limited eco-
nomic opportunities, perceived risk and vulnerability, and
exclusion in decision-making may drive young people to
engage in age-disparate sex and to experience unwanted
sexual contacts.

Our findings have implications. First, the high preva-
lence of food insecurity and its association with age-dis-
parate sex and unwanted sexual contact require a
programmatic response to reduce food insecurity among
young people. Findings also underscore the potential value
of food security interventions as health promotion and
prevention strategies for young people. Food security
programming should target young people, irrespective of
gender. Our findings indicate that, under conditions of food
insecurity, young women and men are susceptible to risky
behaviors. A gender-neutral approach to food security
programming may be more appropriate to improve food
access and to reduce sexual risk taking and victimization
among young people.

Second, underlying factors that drive food-insecure
young people to engage in risky sexual behaviors and to
experience sexual victimization need to be addressed. One
salient factor is limited economic opportunities for young
people. Employability and entrepreneurial programs must
attract and retain more young people so that they can
acquire skills needed to sustain a livelihood. Multifaceted
economic-strengthening interventions, or those that pro-
mote livelihood development, have been shown to increase
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food access (Banerjee et al. 2015; Masa et al. 2018) and
reduce harmful sexual behaviors (Minnis et al. 2014,
Zakaras et al. 2017).

Third, our findings are consistent with evidence that
adolescent girls, in general, are at a higher risk of engaging
in sexual risk taking and victimization. Health promotion
strategies for adolescent girls should address other risk
factors, in addition to food insecurity. In a separate sub-
group analysis, we found that parental connection and
motivations to engage in sex were significant and distinct
predictors of young women’s sexual risk taking and vic-
timization. In sum, effective programs may be those that
address immediate and longer-term food needs of young
people, in addition to gender-specific factors that worsen
young women’s risk.

Although findings suggest an association between food
insecurity and sexual risk taking and victimization in
young people, our study has some limitations. First, our
final study sample may not be representative of all youth
who participated in the Ghana and South Africa projects
given potential differences pertaining to sexual experience.
Further, the overall sample may not be representative of
adolescents in Ghana and young adults in South Africa.
Findings should be interpreted considering the current
study’s inclusion criteria and the main projects’ sampling
design—schools in Ghana and training sites in South Africa.
Similarly, generalizability of our results is weakened by
possible sample selection and social desirability bias.
Social desirability bias might have influenced accuracy of
self-reported risky sexual behaviors and experience of
unwanted sexual contacts. Second, cross-sectional data
provide weak evidence of causal relationship. Lack of
temporal order does not eliminate reverse causality and
may alter true direction of relationship. Third, our mea-
sures may not fully capture dimensions of our study vari-
ables. For example, we only measured the access
component of food insecurity. Our findings do not tell us
about food choice and intake, or access to food over time.
Future research should address these limitations to achieve
a deeper understanding of the effects of food insecurity on
young people’s sexual health.

Conclusions

Food insecurity among adolescents and young adults is
associated with higher risk of engaging in precarious sex-
ual practices and experiencing unwanted sexual contacts.
In turn, these behaviors are associated with adverse health
outcomes. Thus, improving access to food may be critical
to efforts aimed to reduce sexual risk taking and prevent
sexual victimization among young people, as well as pro-
grams to reduce sexual violence and incidence of HIV and
other sexually transmitted infections. Last, a gender-neutral

food security programming may be a more appropriate
approach for adolescents and young adults.

Funding The Ghana study used data from the YouthSave project,
which was funded by the MasterCard Foundation. The South Africa
study used data from the Siyakha project, which was funded by the
Ford Foundation, the Jobs Fund of South Africa, and the National
Youth Development Agency of South Africa.

Compliance with Ethical Standards

Conflicts of interest The authors declare that they have no conflict of
interest.

Informed consent Informed consent was obtained from all individual
participants included in the study.

Ethical approval All procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or comparable ethical
standards.

Human and animal rights This article does not contain any studies
with animals performed by any of the authors.

References

Amarnani ED, Nandi A, Melgar-Quinonez H (2017) Food insecurity
in the global youth: an analysis of income-related inequalities.
FASEB J 31:312.5

Baer TE, Scherer EA, Fleegler EW, Hassan A (2015) Food insecurity
and the burden of health-related social problems in an urban
youth population. J Adolesc Health 57:601-607. https://doi.org/
10.1016/j.jadohealth.2015.08.013

Banerjee A, Duflo E, Goldberg N et al (2015) A multifaceted program
causes lasting progress for the very poor: evidence from six
countries. Science. https://doi.org/10.1126/science.1260799

Beauclair R, Kassanjee R, Temmerman M et al (2012) Age-disparate
relationships and implications for STI transmission among
young adults in Cape Town, South Africa. Eur J Contracept
Reprod Health Care 17:30-39. https://doi.org/10.3109/
13625187.2011.644841

Belachew T, Lindstrom D, Gebremariam A et al (2013) Food
insecurity, food based coping strategies and suboptimal dietary
practices of adolescents in Jimma zone Southwest Ethiopia.
PLoS ONE 8:e57643. https://doi.org/10.1371/journal.pone.
0057643

Bowen G, Rose R, Bowen N (2005) The reliability and validity of the
School Success Profile. Xlibris Corporation, Bloomington

Bruening M, Argo K, Payne-Sturges D, Laska MN (2017) The
struggle is real: a systematic review of food insecurity on
postsecondary education campuses. J Acad Nutr Diet
117:1767-1791. https://doi.org/10.1016/j.jand.2017.05.022

Carvajal SC, Parcel GS, Basen-Engquist K et al (1999) Psychosocial
predictors of delay of first sexual intercourse by adolescents.
Health Psychol 18:443—452. https://doi.org/10.1037/0278-6133.
18.5.443

Chen G, Gully SM, Eden D (2001) Validation of a new general self-
efficacy scale. Organ Res Methods 4:62-83

@ Springer


https://doi.org/10.1016/j.jadohealth.2015.08.013
https://doi.org/10.1016/j.jadohealth.2015.08.013
https://doi.org/10.1126/science.1260799
https://doi.org/10.3109/13625187.2011.644841
https://doi.org/10.3109/13625187.2011.644841
https://doi.org/10.1371/journal.pone.0057643
https://doi.org/10.1371/journal.pone.0057643
https://doi.org/10.1016/j.jand.2017.05.022
https://doi.org/10.1037/0278-6133.18.5.443
https://doi.org/10.1037/0278-6133.18.5.443

162

R. Masa et al.

Chowa G, Masa R, Osei-Akoto I et al (2015) Impacts of financial
inclusion on youth development: findings from the Ghana
YouthSave experiment. Washington University, Center for
Social Development, St. Louis

Chung RJ, English A (2015) Commercial sexual exploitation and sex
trafficking of adolescents. Curr Opin Pediatr 27:427-433. https://
doi.org/10.1097/MOP.0000000000000242

Coates J, Swindale A, Bilinsky P (2007) Household Food Insecurity
Access Scale (HFIAS) for measurement of food access: indicator
guide. Food and Nutrition Technical Assistance Project,
Academy for Educational Development, Washington, DC

Cohn LD, Macfarlane S, Yanez C, Imai WK (1995) Risk-perception:
differences between adolescents and adults. Health Psychol
14:217-222

Cordeiro LS, Wilde PE, Semu H, Levinson FJ (2012) Household food
security is inversely associated with undernutrition among
adolescents from Kilosa, Tanzania. J Nutr 142:1741-1747.
https://doi.org/10.3945/jn.111.155994

Eaton LA, Cain DN, Pitpitan EV et al (2014) Exploring the
relationships among food insecurity, alcohol use, and sexual
risk taking among men and women living in South African
townships. J Prim Prev 35:255-265. https://doi.org/10.1007/
$10935-014-0346-3

Evan M, Risher K, Zungu N et al (2016) Age-disparate sex and HIV
risk for young women from 2002 to 2012 in South Africa. J Int
AIDS Soc 19:21310. https://doi.org/10.7448/1AS.19.1.21310

Fielding-Miller R, Mnisi Z, Adams D et al (2014) “There is hunger in
my community”: a qualitative study of food security as a
cyclical force in sex work in Swaziland. BMC Public Health
14:79. https://doi.org/10.1186/1471-2458-14-79

Food and Agriculture Organization of the United Nations [FAO]
(1996) Rome declaration on world food security and world food
summit plan of action. FAO, Rome

Frongillo EA, Nanama S (2006) Development and validation of an
experience-based measure of household food insecurity within
and across seasons in northern Burkina Faso. J Nutr 136:1409S—
14198

Ghana Statistical Service (2014) Ghana living standards survey round
6 (GLSS 6) Main Report. Ghana Statistical Service, Accra

Gillmore MR, Archibald ME, Morrison DM et al (2002) Teen sexual
behavior: applicability of the theory of reasoned action. J Mar-
riage Fam 64:885-897. https://doi.org/10.1111/j.1741-3737.
2002.00885.x

Graham L, Patel L, Chowa G, et al (2016) Siyakha youth assets.
Youth assets for employability: an evaluation of youth employ-
ability interventions. Baseline report. Centre for Social Devel-
opment in Africa, University of Johannesburg; Johannesburg,
South Africa

Hyder AA, Maman S, Nyoni JE et al (2005) The pervasive triad of
food security, gender inequity and women’s health: exploratory
research from sub-Saharan Africa. Afr Health Sci 5:328-334.
https://doi.org/10.5555/aths.2005.5.4.328

International Labor Organization [ILO] (2016) World employment
and social outlook 2016: Trends for youth. ILO, Geneva

Jebena MG, Lindstrom D, Lachat C et al (2017) The effect of food
insecurity on health status of adolescents in Ethiopia: longitu-
dinal study. BMC Public Health 17:465. https://doi.org/10.1186/
$12889-017-4406-5

Judge TA, Erez A, Bono JE (1998) The power of being positive: The
relation between positive self-concept and job performance.
Hum Perform 11:167-187

Kamndaya M, Kazembe LN, Vearey J et al (2015) Material
deprivation and unemployment affect coercive sex among young
people in the urban slums of Blantyre, Malawi: a multi-level
approach. Health Place 33:90-100. https://doi.org/10.1016/j.
healthplace.2015.03.001

@ Springer

Knueppel D, Demment M, Kaiser L (2010) Validation of the
Household Food Insecurity Access Scale in rural Tanzania.
Public Health Nutr 13:360-367. https://doi.org/10.1017/
S$1368980009991121

Lentz EC (2018) Complicating narratives of women’s food and
nutrition insecurity: domestic violence in rural Bangladesh.
World Dev 104:271-280. https://doi.org/10.1016/j.worlddev.
2017.11.019

Luke N (2005) Confronting the “sugar daddy” stereotype: age and
economic asymmetries and risky sexual behavior in urban
Kenya. Int Fam Plan Perspect 31:6-14

Masa R, Chowa G, Nyirenda V (2018) Chuma na Uchizi: a livelihood
intervention to increase food security of people living with HIV
in rural Zambia. J Health Care Poor Underserved 29:349-372.
https://doi.org/10.1353/hpu.2018.0024

McCoy SI, Ralph LJ, Wilson W, Padian NS (2013) Alcohol
production as an adaptive livelihood strategy for women farmers
in Tanzania and its potential for unintended consequences on
women’s reproductive health. PLoS ONE 8:e59343. https://doi.
org/10.1371/journal.pone.0059343

Miller CL, Bangsberg DR, Tuller DM et al (2011) Food insecurity
and sexual risk in an HIV endemic community in Uganda. AIDS
Behav 15:1512-1519. https://doi.org/10.1007/s10461-010-9693-
0

Millstein SG, Halpern-Flesher BL (2001) Perceptions of risk and
vulnerability. In: Fischhoff B, Nightingale EO, Iannotta JG (eds)
Adolescent risk and vulnerability. Concepts and measurement.
National Academy Press, Washington, D.C, pp 15-49

Minnis AM, vanDommelen-Gonzalez E, Luecke E et al (2014) Yo
Puedo—a conditional cash transfer and life skills intervention to
promote adolescent sexual health: results of a randomized
feasibility study in san francisco. J Adolesc Health 55:85-92.
https://doi.org/10.1016/j.jadohealth.2013.12.007

Nydegger LA, DiFranceisco W, Quinn K, Dickson-Gomez J (2017)
Gender norms and age-disparate sexual Relationships as predic-
tors of intimate partner violence, sexual violence, and risky sex
among adolescent gang members. J Urban Health 94:266-275.
https://doi.org/10.1007/s11524-016-0068-3

Pryor L, Lioret S, van der Waerden J et al (2016) Food insecurity and
mental health problems among a community sample of young
adults. Soc Psychiatry Psychiatr Epidemiol 51:1073-1081.
https://doi.org/10.1007/s00127-016-1249-9

Schaefer R, Gregson S, Eaton JW et al (2017) Age-disparate
relationships and HIV incidence in adolescent girls and young
women: evidence from Zimbabwe. AIDS 31:1461-1470. https://
doi.org/10.1097/QAD.0000000000001506

Singer AW, Weiser SD, McCoy SI (2015) Does food insecurity
undermine adherence to antiretroviral therapy? A systematic
review. AIDS Behav 19:1510-1526. https://doi.org/10.1007/
s10461-014-0873-1

Skinner E, Johnson S, Snyder T (2005) Six dimensions of parenting: a
motivational model. Parent Sci Pract 5:175-235

Snijders TAB, Bosker RJ (2012) Multilevel analysis: an introduction
to basic and advanced multilevel modeling. SAGE, Thousand
Oaks

Stata (2017) Stata Statistical Software: Release 15. StataCorp LLC,
College Station

Stoebenau K, Heise L, Wamoyi J, Bobrova N (2016) Revisiting the
understanding of “transactional sex” in sub-Saharan Africa: A
review and synthesis of the literature. Soc Sci Med 168:186—197.
https://doi.org/10.1016/j.socscimed.2016.09.023

Toska E, Cluver LD, Boyes M et al (2015) From “sugar daddies” to
“sugar babies”: exploring a pathway among age-disparate sexual
relationships, condom use and adolescent pregnancy in South
Africa. Sex Health 12:59-66. https://doi.org/10.1071/SH14089


https://doi.org/10.1097/MOP.0000000000000242
https://doi.org/10.1097/MOP.0000000000000242
https://doi.org/10.3945/jn.111.155994
https://doi.org/10.1007/s10935-014-0346-3
https://doi.org/10.1007/s10935-014-0346-3
https://doi.org/10.7448/IAS.19.1.21310
https://doi.org/10.1186/1471-2458-14-79
https://doi.org/10.1111/j.1741-3737.2002.00885.x
https://doi.org/10.1111/j.1741-3737.2002.00885.x
https://doi.org/10.5555/afhs.2005.5.4.328
https://doi.org/10.1186/s12889-017-4406-5
https://doi.org/10.1186/s12889-017-4406-5
https://doi.org/10.1016/j.healthplace.2015.03.001
https://doi.org/10.1016/j.healthplace.2015.03.001
https://doi.org/10.1017/S1368980009991121
https://doi.org/10.1017/S1368980009991121
https://doi.org/10.1016/j.worlddev.2017.11.019
https://doi.org/10.1016/j.worlddev.2017.11.019
https://doi.org/10.1353/hpu.2018.0024
https://doi.org/10.1371/journal.pone.0059343
https://doi.org/10.1371/journal.pone.0059343
https://doi.org/10.1007/s10461-010-9693-0
https://doi.org/10.1007/s10461-010-9693-0
https://doi.org/10.1016/j.jadohealth.2013.12.007
https://doi.org/10.1007/s11524-016-0068-3
https://doi.org/10.1007/s00127-016-1249-9
https://doi.org/10.1097/QAD.0000000000001506
https://doi.org/10.1097/QAD.0000000000001506
https://doi.org/10.1007/s10461-014-0873-1
https://doi.org/10.1007/s10461-014-0873-1
https://doi.org/10.1016/j.socscimed.2016.09.023
https://doi.org/10.1071/SH14089

Food insecurity, sexual risk taking, and sexual victimization...

163

Toska E, Pantelic M, Meinck F et al (2017) Sex in the shadow of
HIV: a systematic review of prevalence, risk factors, and
interventions to reduce sexual risk-taking among HIV-positive
adolescents and youth in sub-Saharan Africa. PLoS ONE
12:e0178106. https://doi.org/10.1371/journal.pone.0178106

UNAIDS [Joint United Nations Programme on HIV/AIDS] (2017)
When women lead change happens. Women advancing the end
of AIDS, UNAIDS, Geneva

Underwood C, Skinner J, Osman N, Schwandt H (2011) Structural
determinants of adolescent girls’ vulnerability to HIV: views
from community members in Botswana, Malawi, and Mozam-
bique. Soc Sci Med 73:343-350. https://doi.org/10.1016/j.
socscimed.2011.05.044

United Nations (2015) The world’s women 2015: trends and statistics.
United Nations, Department of Economic and Social Affairs,
Statistics Division, New York

Wang EA, Zhu GA, Evans L et al (2013) A pilot study examining
food insecurity and HIV risk behaviors among individuals
recently released from prison. AIDS Educ Prev 25:112-123.
https://doi.org/10.1521/aeap.2013.25.2.112

Weiser SD, Leiter K, Bangsberg DR et al (2007) Food insufficiency is
associated with high-risk sexual behavior among women in
Botswana and Swaziland. PLoS Med 4:1589-1597. https://doi.
org/10.1371/journal.pmed.0040260

Weiser SD, Young SL, Cohen CR et al (2011) Conceptual framework
for understanding the bidirectional links between food insecurity
and HIV/AIDS. Am J Clin Nutr 94:1729s. https://doi.org/10.
3945/ajen.111.012070

Wong NT, Zimmerman MA, Parker EA (2010) A typology of youth
participation and empowerment for child and adolescent health
promotion. Am J Community Psychol 46:100-114. https://doi.
org/10.1007/510464-010-9330-0

World Health Organization, U.S. Centers for Disease Control and
Prevention (n.d.) Global school-based student health survey.
WHO; CDC, Geneva; Atlanta, Georgia

Zakaras JM, Weiser SD, Hatcher AM et al (2017) A qualitative
investigation of the impact of a livelihood intervention on
gendered power and sexual risk behaviors among HIV-positive
adults in rural Kenya. Arch Sex Behav 46:1121-1133. https://
doi.org/10.1007/s10508-016-0828-x

Zembe YZ, Townsend L, Thorson A, Ekstrom AM (2013) “Money
talks, bullshit walks” interrogating notions of consumption and
survival sex among young women engaging in transactional sex
in post-apartheid South Africa: a qualitative enquiry. Glob
Health 9:28. https://doi.org/10.1186/1744-8603-9-28

@ Springer


https://doi.org/10.1371/journal.pone.0178106
https://doi.org/10.1016/j.socscimed.2011.05.044
https://doi.org/10.1016/j.socscimed.2011.05.044
https://doi.org/10.1521/aeap.2013.25.2.112
https://doi.org/10.1371/journal.pmed.0040260
https://doi.org/10.1371/journal.pmed.0040260
https://doi.org/10.3945/ajcn.111.012070
https://doi.org/10.3945/ajcn.111.012070
https://doi.org/10.1007/s10464-010-9330-0
https://doi.org/10.1007/s10464-010-9330-0
https://doi.org/10.1007/s10508-016-0828-x
https://doi.org/10.1007/s10508-016-0828-x
https://doi.org/10.1186/1744-8603-9-28

	Food insecurity, sexual risk taking, and sexual victimization in Ghanaian adolescents and young South African adults
	Abstract
	Objectives
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study design and sample
	Study setting
	Data collection and sources
	Variables and measures

	Results
	Sample characteristics
	Relationship between food insecurity and sexual risk taking
	Relationship between food insecurity and sexual victimization
	Moderation effect of gender

	Discussion
	Conclusions

	Funding
	References




