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Abstract

Little is known about the influences of peers on the sexual activity of adolescents in sub-Saharan
Africa. Better understanding of these issues could lead to more effective interventions promoting
sexual and reproductive health. Using two waves survey data from adolescents (n=1275) in two
towns in southeastern Ghana, we examined age, gender, and community differences in peer group
characteristics. We also examine prospective associations between peer group characteristics and
self-reported sexual initiation, multiple partnerships, and lack of consistent condom use with most
recent partner over a 20-month follow-up period. Gender differences in peer context variables
were small. Affiliation with antisocial peers and perceived peer norms favoring sex increased the
odds of transition to first sex. Having more friends increased the odds of accruing multiple new
sexual partners among younger respondents. Among males, perceived peer norms favoring sex
increased the odds of accruing multiple partners. No peer context variables were significantly
associated with condom use with most recent partner. We discuss the implications of these
findings for adolescent sexual and reproductive health intervention strategies in sub-Saharan
Africa.
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Reproductive and sexual health problems attributable to sexual behaviors such as early
initiation of sex, lack of condom or other contraceptive use, multiple partners, and high risk
partners are widespread among adolescents and young adults in sub-Saharan Africa
(Bearinger, Sieving, Gerguson, & Sharma, 2007; Blum, 2007; Hindin & Fatusi, 2009). In
many countries in the region, the incidence of HIV infection is very high between the ages
of 15 and 25 years, especially among females (Glynn, Caraél, Auvert, Kahindo, Chege, et
al., 2001; Gouws, Stanecki, Lyerla, & Ghys, 2008). According to UNAIDS and UNICEF,
approximately one-third of all new HIV infections in 2012 occurred among people between
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the ages of 15 and 24, and that age range was the only one in which AIDS-related deaths
increased over the past decade (UNAIDS, 2013; UNICEF, 2013).

Although less well documented than HIV, other sexually transmitted infections (STIs) are
thought to be widespread among young people in sub-Saharan Africa and may contribute to
numerous long-term health problems including infertility and cervical cancer (Dehne &
Fiedner, 2005, Siemer, Theile, Larbi et al., 2008; WHO, 2001). Additionally, several
negative consequences are linked to pregnancy, unsafe abortion, and youthful childbearing.
Many adolescent pregnancies in the sub-Saharan Africa are unwanted and end in unsafe
abortion (Olukoya, Kaya, Ferguson, & AbouZhar, 2001; Shah & Ahman, 2012), the
complications of which are a leading cause of mortality among young women in such
settings (Haddad & Nour, 2009; WHO, 2011). Adolescent childbearing is also linked to
negative health (Hill, Thomas, AbouZhar, et al., 2007; Lazano, Naghavi, Foreman, et al.,
2012; Patton, Coffey, Sawyer, et al., 2009; UNFPA, 2013) and social consequences
(Ampofo, 2001; Bledsoe & Cohen, 1992; Kumi-Kyereme, Awusabo-Asare, & Biddlecom,
2007; UNFPA, 2013; Zwang & Garenne, 2008) for young women in the region.

The need for effective interventions to reduce these risks is widely recognized (Coates,
Richter, & Caceres, 2008; UNAIDS, 2003; UNFPA, 2008). Unfortunately, recent systematic
reviews and meta-analyses suggest that behavioral interventions to promote the sexual and
reproductive health of young people in sub-Saharan Africa have had little effect (Gallant &
Maticka-Tyndale, 2004; Michielsen et al., 2010). There is some evidence that peer-based
strategies have been effective in reducing HIV risk behaviors in some populations (Simoni
etal., 2011), and several evidence-based prevention programs for adolescents in the United
States seek to leverage or counteract peer influences. Some teach skills for resisting peer
pressure (Jemmott, Jemmott, & Fong, 1998). Others mobilize influential young people to
promote positive norms (Basen-Engquist et al., 2001; Sikkema et al., 2005). But rigorous
evaluations of HIV prevention programs for adolescents in sub-Saharan Africa, including
those featuring peer education strategies, have often produced disappointing results
(Atwood, Kennedy, Shamblen, et al., 2012; Mason-Jones, Mathews, & Flisher, 2011; Ross
et al., 2007).

The use of peer-based strategies with adolescents in the United States builds upon decades
of observational research. The broader literature on adolescent development and behavior
has long emphasized the growing importance of friends and peers as socializing agents
during this stage of the life course (Arnett, 2001; Smetana, Campione-Barr and Metzger,
2006). Investigators have examined several interrelated processes to account for how peer
influences occur. One approach focuses on how an adolescent’s peer group provides (or
does not provide) opportunities for meeting potential sexual partners and engaging in sexual
activity. Accordingly, some studies suggest that having a larger network of friends, or a
network that includes a higher proportion of older or opposite sex friends, may be linked to
sexual activity (Cavanagh, 2004; Miller et al., 1997).

Another approach focuses on social norms within the peer group, sometimes drawing a
distinction between descriptive norms, injunctive norms, and active peer pressure (van de
Bongardt, Reitz, Sandfort, and Dekovic, 2014). The most consistent finding in the literature
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on adolescent sexual activity in the United States is the strong statistical association between
adolescents’ self-reported sexual initiation and their perceptions about the sexual activity of
their close friends (e.g., Billy and Udry, 1985; Bersamin Walker, Fisher, and Grube, 2006;
Rai et al., 2003; Romer et al., 2004). These findings support the descriptive norms approach:
adolescents tend to do what they believe their friends are doing. Other investigators have
considered the role of injunctive norms. Numerous studies in the United States have shown
that adolescents who report more restrictive attitudes toward sex among their friends are less
likely to have had sex themselves (e.g., Carvajal et al, 1999; Kapidia, Frye, Bonner,
Emmanuel, Samples, and Latka, 2012; Manguen and Armistead, 2006; Santelli et al., 2004).
Similarly, adolescents who perceive that sexual activity will increase the extent to which
they are respected by peers are more likely to engage in sex (Kinsman, Romer, Furstenburg,
and Schwartz, 1998; Sieving et al., 2006). These findings are consistent with the injunctive
norms perspective: adolescents do what they believe their friends think they should do.

Another approach to peer influences goes beyond the effects of norms related specifically to
sexual activity, and attempts to situate adolescent sexual behavior within the broader
framework of Problem Behavior Theory (Donovan and Jessor, 1995). According to this
view, early or high-risk sexual activity among adolescents is part of a “syndrome” or
interrelated problem behaviors (also termed “deviant” or “antisocial” behaviors) that include
rejection of adult authority, affiliation with antisocial peers, disengagement from school,
involvement in petty crime, and the use of tobacco, alcohol, and illegal drugs. These
problem behaviors may, furthermore, be negatively correlated with prosocial behaviors such
as church attendance and school achievement (Donovan, Jessor, and Costa, 1998).
Numerous studies have found that, in the United States, adolescent sexual activity is
positively associated with indices measuring overall antisocial peer affiliation (e.g., Capaldi,
Stoolmiller, Clark, and Owen, 2002; Whitbeck Yoder, Hoyt, and Conger, 1999).

In contrast to the United States, research on the social contexts of adolescent sexual activity
in sub-Saharan Africa remains relatively underdeveloped. Certain aspects of this topic, such
as the prevalence and implications of age-disparate and transactional sexual relationships,
have been the subjects of voluminous literature (e.g., Bajaj, 2009; Clark, Poulin, & Kohler,
2009; Luke, 2003; Moore, Biddlecom, & Zulu, 2007; Silberschmidt & Rasch, 2001;
Wamoyi, Wight, Plummer, Mshana, & Ross, 2010). Others aspects, such as the influences
of household composition and parental monitoring on adolescents’ sexual activity, have
begun to receive some attention (e.g., Babalola, Tambashe, & VVondrasek, 2005; Dimbuene
& Defo, 2011; Biddlecom, Awusabo-Asare, & Bankole, 2009; Kumi-Kyereme, Awusabo-
Asare, Biddlecom, & Tanle, 2007; Puffer et al., 2011; Wamoyi, Fenwick, Urassa, Zaba, &
Stones, 2011).

To date, however, investigators have devoted little attention to the topic of peer influences
on the sexual and contraceptive use behaviors of young people in the region, and most of the
research that has been done is cross-sectional or focuses on just one aspect of the peer group
context. Cross-sectional surveys have also documented associations between perceived peer
sexual activity and self-reported sexual experience among adolescents in Ghana (Karim,
Magnani, Morgan, & Bond, 2003), Kenya (Kiragu & Zabin, 1993), Rwanda (Babalola,
20004), and Zambia (Magnani et al., 2002). One study showed that, among unmarried
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young people in Lusaka, Zambia, having more friends was associated with reporting a larger
number of sexual partners among boys but not girls (Magnani et al., 2002). To our
knowledge, only one prospective study has addressed this topic in sub-Saharan Africa: in
Cape Town, South Africa, perceived restrictive attitudes of friends had no influence on self-
reported sexual activity once other variables were controlled (Mathews et al., 2009). The
purpose of the current study is to add to this small body of research with longitudinal data
covering multiple aspects of peer group contexts.

Setting, Sample, and Participants

As a whole, Ghana is a low HIV prevalence country by sub-Saharan African standards. With
an estimated 210,000 adults aged 15-49 years infected with HIV, prevalence at the national
level stands at just 1.4% (Joint United Nation Programme on HIV/AIDS, 2013). The low
prevalence of HIV at the national level, however, masks sharp local variations. Since the late
1980s or early 1990s a severe localized HIV epidemic has affected the Krobo districts in
Ghana’s Eastern Region. An antenatal clinic that serves as a sentinel surveillance site in that
area has consistently recorded the highest levels of HIV prevalence among all 40 of Ghana’s
sentinel surveillance sites; in 2012 it was 10.1% at this clinic compared to the national
average of just 2.1% (National AIDS/STI Control Programme, 2013). Observers believe that
this local HIV epidemic was touched off by circular migration of young Krobo women to
Abidjan, Cote D’Ivoire, where many participated in commercial sex work (Anarfi, 1992;
Decosas, 1996; Sauve, Dzokoto, Opare et al., 2002). Moreover, according to the most recent
available Demographic and Health Survey (DHS) data for Ghana, 5.2% and 3.2% of
sexually active females and males, respectively, between the ages of 15 and 24 reported
having had an STI in the past 12 months; and 26.4% and 8.3% of sexually active females
and males, respectively, in the same age range reported experiencing STI symptoms
including abnormal discharge and genital sores and ulcers (Ghana Statistical Service, Ghana
Health Service, & ICF Macro, 2009). Data from the same survey reveal that 28.9% of
female adolescents in Ghana have had a child or are currently pregnant by age 19 (Ghana
Statistical Service, Ghana Health Service, & ICF Macro, 2009).

The data for our study come from Waves 1 and 2 of a longitudinal cohorts study in two
towns in southeastern Ghana. Both are market towns along a major road with populations of
around 15,000. The first town is located within the HIV prevalence area described above.
The other town, just 40km further along the same paved road that connects the national
capital Accra to the capital of Volta region, has seen very few cases of HIV over more than
two decades of sentinel surveillance (National AIDS/STI Control Programme, 2013). These
sites were selected for the study in order to provide a contrast between high and low HIV
prevalence settings.

In the summer of 2010, field teams enumerated all unmarried girls and boys age 13-14 years
(the younger cohort) or 18-19 years (the older cohort) these towns. We drew a simple
random sample from this list. A total of 1,275 girls and boys agreed to participate and were
interviewed, for a response rate of 75%. Twenty months later, field teams conducted Wave 2
interviews with 1,206 of the original participants, for a follow-up rate of 94.6%.
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Interviewers were generally in their 20s and included both women and men. All had earned
at least an undergraduate degree and most had considerable interviewing experience on
previous projects. Field supervisors attempted insofar as it was practical to match
interviewers and respondents on gender. The protocol was approved by Institutional Review
Boards at the George Washington University and the Noguchi Memorial Institute for
Medical Research at the University of Ghana.

The independent variables for this study are aspects of peer group contexts assessed during
Wave 1 interviews. Participants were asked, “How many friends would you say you have?”
Responses served as the basis for the variable Number of Friends. Those who reported
having at least one friend were asked how many of their friends were girls and how many
were boys. We derived a dichotomous indicator of Opposite Sex Friends. To assess
Affiliation with Antisocial Peerswe used 13 items adapted from an existing instrument
(Huizinga, Esbensen, & Weihar, 1991). Five assessed friends’ prosocial behaviors, and eight
assessed friends’ antisocial behaviors (see Supplemental Table 1 for details). After reverse
coding the prosocial items, we derived a scale (Cronbach’s alpha = 0.84) by averaging the
13 items. Our measure of Perceived Peer Norms Favoring Sex consisted of 13 items adapted
from three existing instruments (Kinsman et al., 1998; Huizinga et al., 1991; Basen-Engquist
et al., 1999). Details are presented in Supplemental Table 2. We derived a scale (Cronbach’s
alpha = 0.85) by averaging these 13 items. The correlation between the Affiliation with
Antisocial Peersand Perceived Peer Norms Favoring Sex scales was 0.39 (p<0.001)
suggesting that the scales measure distinct but interrelated aspects of respondents’ peer
group contexts.

We examined two dependent variables. In each Wave, respondents were asked if they had
ever had sex and, if so, how many partners they had had in their entire lives. On the basis of
answers to these Wave 1 and Wave 2 questions, we derived a variable called Sexual
Initiation between Waves. It is coded 1 if the respondent had already had sex by Wave 1, 2 if
the respondent had not had sex at Wave 1 and did not initiate sex between Waves 1 and 2,
and 3 if the respondent had not had sex at Wave 1 but initiated sex between Waves 1 and 2.
We also derived from the same items a variable called Multiple New Partners between
Waves. Respondents who had the same number of partners at the two waves, or who
reported just one more partner at Wave 2 than at Wave 1, received a code of 0 on this
variable. Those who reported having two or more new partners at Wave 2 than at Wave 1
received a code of 1.

Our analyses also made use of several sociodemographic variables, all measured at Wave 1.
These included each respondent’s sex, age, school status (in versus out of school), highest
level of school attended, household composition, and an index (Cronbach’s alpha = 0.73) of
household wealth similar to that used in the Demographic and Health Surveys (Rutstein &
Johnson, 2004).
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Data Analysis

Our data analysis consisted of five stages. First, we used the multiple imputation technique
of iteratively chained equations (Royston, 2004; White, Royston, & Wood, 2011) to create
ten completed datasets. Statisticians increasingly recognize that conventional approaches to
handling missing data, such as case-wise deletion, lead not only to smaller analytical sample
sizes and reduced statistical power, but also to biased parameter estimates, particularly when
the missing data pattern is not completely random. Current approaches to counteracting
these problems include multiple imputation, in which observed data are used to derive
distributions of predicted values for each missing datum, and imputations are then made via
random draws from these distributions (Allison, 2002; Enders, 2010). The process is
repeated several times, and then each completed dataset is analyzed separately and the
results are aggregated across the multiple completed datasets in the manner described by
Little and Rubin (1997). In general the extent of missing values on Wave 1 variables in our
dataset was low (e.g., 3 of the 1275 respondents did not answer the question about their
number of friends), but 5.4% of participants in the original sample were lost to follow-up
prior to, or declined to participate in, Wave 2. Our imputations drew upon information from
all independent and dependent variables discussed above, plus numerous other variables
measured at Wave 1. These imputations were carried out using the mi impute chained
command in Stata 13. All subsequent analyses used Stata’s mi estimate prefix.

Second, we examined the distributions of the four independent variables and three
dependent variables in relation to sex, cohort (older versus younger), and community of
residence (high versus low HIV prevalence town). We did this by running linear regression,
logistic regression, ordered logit regression, and multinomial logit regression for each
variable using dummy indicators for male sex, older cohort membership, and community of
residence. From these models we obtained marginal means and percentages according to
sex, age, and community.

Third, we examined bivariate associations between each dependent variable and each
independent variable using logistic (for Multiple New Partners between Waves) and
multinomial logistic (for Sexual Initiation between Waves) regression. Fourth, we fit models
in which each association was adjusted for sociodemographic controls. Last, we fit for each
dependent variable a single model that included all four peer context variables plus the
sociodemographic controls. In all models, we tested interactions with gender, cohort, and
gender-by-cohort for each of the four peer context variables. In our final models we included
those interactions that, for a given dependent variable, were statistically significant at the
0.10 level in at least one model. For multinomial logistic regression models of Sexual
Initiation between Waves, respondents who had not had sex at Wave 1 and did not initiate
sex between Waves 1 and 2 served as the reference category. The equation comparing those
who had already had sex at the time of the Wave 1 interview to the reference category is not
of substantive interest and is not reported here. Our focus is on the equation comparing those
who initiated sex between Waves 1 and 2 to those who remained sexually inexperienced at
Wave 2. Because multinomial logistic regression model results are sensitive to violations of
the independent-of-irrelevant-alternatives (I1A) assumption (Dow & Endershy, 2004), we
ran a corresponding multivariate probit regression model as a of sensitivity analysis for each
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multinomial logistic regression model. In every case, the direction and statistical
significance of effects obtained from the multinomial logistic regression model was
confirmed by the results of the corresponding multinomial probit model. We present results
from the multinomial logistic models because those exponentiated coefficients have the
relatively straight-forward interpretation as being relative-risk ratios, whereas coefficients
from multinomial probit models are more difficult to interepret.

Table 1 presents a description of the sample. More girls than boys participated. The two
towns were approximately equally represented. There were somewhat more participants in
the younger than in the older cohort, especially for girls. Most participants were currently
attending school at Wave 1, but a substantial minority of participants, especially girls in the
older cohort, was not in school. Many were living with neither biological parent; households
including both biological parents were not the norm for either girls or boys.

Overall and cohort-, sex-, and community-specific distributions of the four peer context
variables are displayed in the upper portion of Table 2. Several patterns are apparent. First,
male participants on average reported having more friends than female participants. Second,
although the majority of respondents reported having no opposite sex friends, such
friendships were more common among members of the older cohort. Third, the majority of
participants reported that none of their friends were sexually active, and only a small
minority reported that all of their friends were sexually active. Although the main effect of
gender was not statistically significant for this variable, there were significant cohort and
gender-by-cohort effects, as well as a significant effect of community. Members of the older
cohort were significantly more likely than members of the younger cohort to report that
some or all of their friends were sexually active, , but a higher proportion of older males
than older females reported that none of their friends were sexually active. Residents of the
high prevalence town were somewhat more likely than residents of the low HIV prevalence
town to report that some or all of their friends were sexually active. Scores on the Affiliation
with Antisocial Peersscale were low in all groups (the range of possible values was 1
through 3), but were somewhat higher among boys, members of the older cohort, and
residents of the low HIV prevalence town than among girls, members of the younger cohort,
and residents of the high HIV prevalence town. Scores on the Perceived Peer Norms
Favoring Sex scale were also low in all groups (again, the possible range was 1 to 3). Mean
scores on this scale were higher among male participants and older cohort members than
among female participants and younger cohort members, but no difference was observed
with respect to community of residence.

The overall and sex-, cohort-, and community-specific distributions of the three sexual
behavior variables appear in the lower segment of Table 2. Just over one in five participants
reported already having had sex at Wave 1, and an additional 13% of participants reported
initiating sexual activity between Waves 1 and 2. Among those who had not already initiated
sexual activity at Wave 1, female participants, older cohort members, and residents of the
high HIV prevalence town were more likely than male participants, younger cohort
members, and residents of the low HIV prevalence town to initiate sexual activity between
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Waves 1 and 2. Only a small minority of participants reported having multiple new sexual
partners between Waves 1 and 2. There was no sex difference on this variable, but older
cohort members and residents of the high HIV prevalence community were more likely than
younger cohort members and residents of the low HIV prevalence community to report
multiple partners between Waves.

Results of analyses linking peer context variables at Wave 1 to initiation sexual activity
between Waves 1 and 2 are shown in Table 3. We obtained no statistically significant
interactions between gender and peer context variables, between cohort and peer context
variables, or between gender-by-cohort and peer context variables in any of our models of
sexual initiation between Waves (results not shown but available from the first author upon
request). In bivariate analyses, having opposite friends, scoring higher on the Affiliation with
Antisocial Peersscale, and scoring higher on the Perceived Peer Norms Favoring Sex scale
were positively associated with the odds of initiating sexual activity between Waves. In the
full multivariate model, only one peer context variable, Perceived Peer Norms Favoring
Sex, remained significantly associated with the odds of initiating sexual activity. Other
factors that increased the odds of sexual initiation between Waves 1 and 2 included female
sex, older age, residence in the high HIV prevalence town, being out of school, and living
with either no family adult or extended family adults only.

Table 4 presents the results of models linking peer context variables to having multiple new
sexual partners between Waves. For this outcome, we found statistically significant
interactions with gender and/or cohort for three of the four peer context variables, but no
statistically significant interactions between gender-by-cohort and peer context variables
(results not shown but available from the first author upon request). Having more friends
was associated with increased odds of accruing multiple new sexual partners between
Waves for members of the younger cohort only. This was true in all three models: the
bivariate model, the model with sociodemographic controls, and the full multivariate model.
Having opposite sex friends was associated with increased odds of accruing multiple new
partners between Waves in our bivariate model, but this effect became statistically
indistinguishable from the null in our model with sociodemographic controls and our full
multivariate model. Affiliation with Antisocial Peers had an inconsistent effect on the odds
of having multiple new partners. Its association with the odds of reporting multiple partners
between Waves was positive and statistically significant for younger cohort members but
only in one of the three models. Perceived Peer Norms Favoring Sex was associated with
increased odds of multiple partners for males in all three models, but was statistically
significant for females in the bivariate model only. Other factors that increased the odds of
reporting multiple new partners between Waves 1 and 2 included female sex, older age, and
living in the high HIV prevalence town.

Discussion

Our findings reinforce and extend the results of previous research on the social contexts of
sexual activity among sub-Saharan African adolescents. Our data indicate that teenagers in
these Ghanaian towns generally perceive that their friends disapprove of adolescent and
premarital sexual activity, and that engaging in such behavior results in a loss of respect
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within the peer group. This echoes the findings of qualitative studies in KwaZulu-Natal
(Harrison, 2008), Nigeria (Smith, 2004), and Tanzania (Wight et al., 1006) which found that
social norms in those settings generally equate adolescent sexual activity with sin and a lack
of personal respectability. Thus, it does not appear to be the case that the typical teenager in
these towns is under intense pressure from peers to become sexually active or accrue sexual
partners.

Nevertheless, there are measurable individual differences in these perceptions, and these
differences are socially patterned. Our data indicate that perceptions of peer norms favoring
sex increase with age. Qualitative data from Tanzania (Harrison, 2008) and Cape Town,
South Africa (Selikow, Ahmed, Flisher, Mathews, & Mukoma, 2009) suggest that norms
related to adolescent sexual activity may be gendered, with adolescent boys being more
likely than girls to be pressured by their peers into sexual activity, and to believe that they
can derive status within peer groups through having sexual partners. We find, however, that
the sex difference in our Perceived Peer Norms Favoring Sex scale is not statistically
significant, and is very small in comparison to the cohort difference in the same variable.
Statistically significant gender differences were apparent, however, for two peer context
variables: number of friends and our Affiliation with Antisocial Peersscale. Female
respondents on average reported fewer friends overall, and had lower mean scores on the
Affiliation with Antisocial Peers scale, than male respondents. Overall, peer contexts appear
to be patterned more strongly by age than by sex or community of residence.

In spite of the generally restrictive peer norms related to adolescent sexual activity that
appear to prevail in this setting, self-reported sexual activity and even multiple partnerships
by adolescents are not uncommon, especially in our older cohort. This is not entirely
surprising, as perceived norms may influence but do not completely determine individuals’
self-standards, and individuals’ self-standards may influence but do not completely
determine their behaviors (Stone & Cooper, 2001). We show that individual differences in
peer context variables, especially Perceived Peer Norms Favoring Sex, are positively and
prospectively associated with the initiation of sexual activity, and (for boys) with the
acquisition of multiple new sexual partners, over a 20 month period. Previous studies in
Ghana (Karim et al., 2003) and elsewhere in sub-Saharan Africa (Magnani et al., 2001;
Kiragu & Zabin, 1993; Babalola, 2004) have documented cross-sectional associations
between perceived peer sexual behavior and self-reported sexual activity among adolescents.
Yet cross-sectional associations may be attributable to an effect of behavior on perceived
peer norms rather than an effect of peer norms on behavior. Only one previous longitudinal
study addressed this topic in sub-Saharan Africa, and found that perceived restrictive
attitudes of friends had no influence on self-reported sexual activity once other variables
were controlled (Mathews et al., 2009). Thus, our study provides the first longitudinal
evidence of effects of perceived peer norms on sexual activity among adolescents in sub-
Saharan Africa, and suggests that the desire to impress friends or conform to perceived peer
norms may be an important driver of sexual initiation or multiple partnerships among young
people, especially male, in sub-Saharan Africa. This is consistent with qualitative data from
Tanzania (Wight, Plummer, Mshana, Wamoyi, Shigongo, & Ross, 2006) and South Africa
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(Selikow, Ahmed, Flisher, Mathews, & Mukoma, 2009) suggesting that peer pressure for
sexual activity may be substantial for boys but limited for girls.

Our findings with respect to the Affiliation with Antisocial Peersscale are less robust. Scores
on that scale are positively associated with the likelihood of sexual initiation between Waves
in bivariate analyses and in analyses that adjust for sociodemographic background variables,
but this association becomes statistically indistinguishable from zero when other peer
context variables are added to the model. This suggests that the effect of being affiliated
with antisocial peers on sexual initiation is difficult to distinguish from the effects of other
associated peer context variables. The Affiliation with Antisocial Peersscale is also
positively associated in our data with having multiple partners between Waves, but only
among members of the younger cohort, and again this association becomes statistically
insignificant when other peer context variables are added to the model. These findings are
consistent with the view that adolescent sexual activity in these settings may be partially
understood within a Problem Behavior Theory (Donovan & Jessor, 1985; Donovan et al.,
1988) framework. The fact that the effect of Affiliation with Antisocial Peers on having
multiple new sexual partners is limited to the younger cohort suggests that sexual activity
may function as a problem behavior primarily among those for whom it is most strongly
proscribed, namely younger adolescents.

Our findings also provide some evidence that the size and composition of adolescents’ peer
networks influence their involvement in sexual activity. Having opposite sex friends is
positively associated with the odds of initiating sexual activity between Waves in bivariate
analyses, but this effect vanishes in multivariate analysis. This suggests that having opposite
sex friends may have no independent effect on sexual activity among adolescents in these
settings. In contrast, having a larger number of friends is associated with increased odds of
having multiple sexual partners in all of our models, but only among members of the
younger cohort. The association between number of friends and multiple partners may be
attributable to the peer network being a primary source of potential partners: Those who
have more friends may meet more potential partners and have greater opportunity to form
sexual relationships. It is unclear, however, why this association would only pertain to
younger adolescents.

Several limitations of this study should be borne in mind when considering the results. First,
the age of one’s friends is a potentially important aspect of the peer context that was not
assessed in this study. Having significantly older friends has been associated with a range of
problem behaviors including early sexual initiation among adolescents in the United States
(Kirby, 2002; Leatherdale et al., 2006), and a recent study from Cape Town, South Africa
showed that elevated exposure to classmates who are at least two years older increased the
risk of early sexual initiation among adolescent females in that setting (Lam, Marteleto, &
Ranchhod, 2013). Thus, future studies on the social contexts of adolescent sexual and
condom use behaviors should include measures of perceived peer norms about condoms and
having older friends.

The primary limitation of this study, however, is its reliance upon self-reports. It is widely
believed by investigators working in sub-Saharan Africa that young people there, especially
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girls, tend to understate their sexual activity in survey interviews due to social desirability
(Nnko, Boerma, Urassa, Mwaluko, & Zaba, 2004; Plummer et al., 2004). Their reports of
other behaviors and events, such as school-leaving and marriage, may also be unreliable
(Mensch, Soler-Hampejsek, Kelly, Hewett, & Grant, 2014). Thus, our data almost certainly
understate the extent of sexual activity among adolescents in these areas. They may also
understate the prevalence of other socially disapproved behaviors, of affiliation with friends
who engage in such behaviors, and of social norms favoring sexual activity.

A thornier issue is the potential for socially desirable responding to produce bias in
measures of association. If socially desirable reporting is uniform across respondents, it may
have little effect on measures of association. But if some adolescents are more prone to
socially desirable reporting than others, and if those variations are consistent across domains
of reporting (e.g., perceived peer norms and own behaviors) then it could be a serious source
of bias. Future research could address this by using objective measures of biological
outcomes associated with sexual activity (Hewett et al., 2008; Minnis et al., 2009).
Additionally, rather than relying on respondents’ reports of their perceptions of their friends’
attitudes about sexual activity, a social network approach could be used to link to each
respondent data from individuals who she or he identified as friends (Maxwell, 2001;
Sieving, Eisenberg, Pettingill, & Skay, 2006). Such data would provide more compelling
evidence that the associations between peer context and sexual activity variables are
attributable to a causal effect of the former on the latter, rather than to reverse causation or
confounding.

Another important limitation is the potential for associations reported here to be attributable
to the confounding influences of omitted variables. Although we controlled for a number of
potential confounding variables in our analyses, we may have omitted others either because
we did not measure them in this study or because we neglected consider their potential
confounding influence on the associations under study here. Plausibly, for example,
individual adolescents may vary in the extent to which they are interested in sex, and these
differences may influence both adolescents’ likelihood of becoming sexually active or
having multiple partners, as well as the types of peers with whom they tend to affiliate. But
sex drive was not measured in this study and therefore cannot be included as a control
variable in our regression models. If so, then the associations reported here may be
attributable, in whole or in part, to omitted variable bias. The use of a prospective design
reduces but does not eliminate this possibility.

Finally, our work is limited to adolescents originally residing in two towns in southeastern
Ghana. Our sample is representative of adolescents in those towns, and those towns seem
typical of periurban communities in this part of Ghana. Caution should be exercised,
however, in generalizing our results to rural or large-scale urban settings in southeastern
Ghana, to other parts of Ghana, or to the sub-Saharan Africa region as a whole.

The main policy implication of our findings is that some peer-related components of
adolescent sexual and reproductive health interventions that have proven effective in the
United States may have limited utility in sub-Saharan Africa. Specifically, some programs in
the United States mobilize popular or socially influential young people to promote norms
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discouraging sexual activity (Basen-Engquist et al., 2001; Sikkema et al., 2005). In our
study sites, however, most respondents already report that the norms among their peers
proscribe adolescent sexual activity. There may be little benefit to interventions that further
reinforce these norms. There may, however, be a minority of young people, especially boys,
in whose social networks sexual activity is celebrated rather than censured. Programs that
target such adolescents with interventions that teach skills for resisting peer pressure
(Jemmott et al., 1998) may represent a better use of prevention resources than programs that
provide the same skills to more general adolescent populations in this region, many of whom
appear to experience little peer pressure to have sex, and who would therefore have limited
use for resistance skills.
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Table 1
Description of Sample
Girls Boys Total
(n=700) (n=575)  (n=1275)
Community of Residence (%)
Low HIV prevalence 49.1 47.8 48.6
High HIV prevalence 50.9 52.2 51.5
Cohort (%)
Younger (13-14) 60.1 51.8 56.4
Older (18-19) 39.9 48.2 43.6
School Status (%)*
Not in school 233 19.1 21.4
In school 76.7 80.9 78.6
Highest Schooling (%)
None or Primary 57.0 55.7 56.4
JSS 31.4 31.7 315
SSS 11.6 12.7 12.1
Living Situation (%)***
Both Biological Parents 25.3 32.2 28.4
Mother only 26.1 233 24.9
Father only 3.7 8.9 6.0
No Family Adult 15.0 13.7 14.4
Extended Family Adult(s) 28.9 20.9 25.3
Other 1.0 1.0 1.0
Household Wealth (Mean [SD]) 0.46[0.21] 0.45[0.21] 0.46[0.21]
Completed Wave 2 Interview (%) 93.7 95.7 94.6

*
p<0.05

*%

p<0.01

*%

*
p<0.001.
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Table 3

Page 20

Relative Risk Ratios and Adjusted Relative Risk Ratios from Multinomial Logistic Regression Models of
Sexual Initiation between Waves 1 and 2

With

Bivariate Controls

Full

Multivariate

Number of Friends

Any Opposite Sex Friends (vs. None)
Affiliation with Antisocial Peers

Perceived Peer Norms Favoring Sex

Male (vs. Female)

Age

High (vs. Low) Prevalence Town

In (vs. Out of) School

Educational Attainment (vs. None or Primary)
Junior Secondary School
Senior Secondary School or More

Household Composition (vs. Both Parents)

Mother Only
Father Only
No Family Adult

Extended Family Adult

Other
Household Wealth

1.02 1.06
161" 1.24
1.20° 1.44*

2.20*** 1 81***

0.98
1.01

1.24

1.67

1.19
1.88

1.45
0.88

* %

2.59

1.98"
1.90
0.55

Note: “With Controls” refers to four models containing one peer context variable each, plus sociodemographic controls, and Full Multivariate
refers to a single model including all four peer context variables and sociodemographic controls. Risk ratios presented here contrast resondents who
initiated sexual activity between Waves 1 and 2 with those who reported being sexually inexperienced at both Waves; we omit risk ratios from the
equation comparing respondents who were already sexually experienced at Wave 1 with those who reported being sexually inexperienced at both

Waves.

*
p<0.05

*%

p<0.01

*%

*
p<0.001.
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Table 4

Page 21

Odds Ratios and Adjusted Odds Ratios from Logistic Regression Models Predicting Multiple New Sexual

Partners Between Waves

With

Bivariate Controls Multivariate

Full

Number of Friends

For Younger Cohort

For Older Cohort
Any Opposite Sex Friends (vs. None)

Affiliation with Antisocial Peers

For Younger Cohort

For Older Cohort
Perceived Peer Norms Favoring Sex

For Females
For Males
Male (vs. Female)
Age
High (vs. Low) Prevalence Town

In (vs. Out of) School

Educational Attainment (vs. None or Primary)

Junior Secondary School

Senior Secondary School or More

Household Composition (vs. Both Parents)

Mother Only
Father Only
No Family Adult
Extended Family Adult
Other

Household Wealth

1.19"* 1.20"*
1.03 1.03
1.56 1.58*
0.99 0.96

176" 120

223" 179"

1.18"
1.03
0.98

0.72
0.56

1.09
1.02
0.81
1.28
0.83
0.77

Note: “With Controls” refers to four models containing one peer context variable each, plus sociodemographic controls, and Full Multivariate
refers to a single model including all four peer context variables and sociodemographic controls. All models included interactions between Number

of Friends and Cohort, Affiliation with Antisocial Peers and Cohort, and Perceived Peer Norms Favoring Sex and Gender.

p<0.05

*%

p<0.01

*kk

p<0.001.
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