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ABSTRACT

Background: Understanding the social and sexual network factors associated with concurrency
may reveal strategic targets for HIV prevention programs for youth. Methods: Prior research
showed that youth in urban Tanzania participate in “camps”, social networks with stable
membership. We interviewed members at 10 camps (n = 495 men; 164 women). The UNAIDS
method was used to assess concurrency. Social network characteristics were obtained through
name generators. Stratified logistic regression analysis was performed in Stata. Results: 51%
of male and 38% of female camp members reported concurrency during the past 6 months.
Youth were more likely to report concurrency if they had a sexual partner at the camp,
suggesting that camps may play a role in sexual network formation. Male members were more
likely to report concurrency if a greater proportion of their social network engaged in
concurrency. Conclusions: Future research should investigate how peer social networks may
be harnessed to reduce concurrency among youth.



Introduction

In 2009, UNAIDS called for research on understanding the social factors that drive
concurrent partnerships in order to better inform HIV prevention programs targeting concurrency
. Concurrent sexual partnerships, partnerships that overlap in time, theoretically amplify HIV
spread within a population because they decrease the time period between sexual contacts and
increase exposure to acute, highly transmissible infections °. Empirical research has
demonstrated that individuals who engage in concurrent partnerships are more likely than those
with single or sequential partnerships to acquire HIV and transmit it to their partners "®. The
extent to which concurrency has contributed to the generalized HIV epidemic in sub-Saharan
Africa has been challenged.'®*? Whether concurrency is the primary driver of the epidemic or
not, it undoubtedly operates synergistically with other sexual partnership dynamics to affect HIV
transmission.*®** Furthermore, concurrency reduction programs are being rolled out in ten
countries primarily in sub-Saharan Africa’. However, studies are lacking regarding the most
effective intervention components of such programs *°.

Youth are a strategic target for concurrency reduction interventions because they report
the most concurrent partnerships **?° and are at a stage when they are forming sexual
partnership patterns #. One of the strongest influences on youth HIV risk behavior is their peers’
behavior %*?*, Understanding how peers influence risk behavior may be achieved through social
network analysis, a methodological tool uniquely suited to determine how social groups
influence behavior > . Prior studies have demonstrated that structural characteristics of
networks affect HIV risk behaviors ?"?%; for example, individuals who are part of dense peer
networks are more likely to adopt similar patterns of condom use and are less amenable to
change . In the social influence model posits that individuals adopt behavior that is considered
normative within their social network *. Understanding the contingencies and processes that
determine social networks’ influence on HIV risk behavior may lead to more effective social
network interventions to change such behaviors *°.

This study will examine the associations between youth’s social and sexual network
characteristics and their engagement in concurrent sexual partnerships in the past six months.
Through our previous NIH-funded research in Dar es Salaam, we identified networks of youth
who socialized daily in what are called “camps” *!. Camps are enduring social groups of mostly
male youth that have elected leadership, paid membership fees, and physical space to meet.
Camps have an average of 53 members and an average lifespan of 8 years. Men in camps
reported engaging in HIV risk behavior and other behaviors, such as gender-based violence,
that place them and their partners at risk for HIV. Moreover, young men reported being socially
pressured by their fellow camp members to engage in concurrent sexual partnerships. In this
study we draw on a social influence model to describe the relationship between individual,
sexual and social network influences on the camp member’s engagement in concurrent sexual
partnerships. We stratify our results by male and female camp members.

Methods

Our study site was Tandale, an impoverished ward in Dar es Salaam of about 44,000
people * * because elevated reports of illicit drug use and commercial sex suggested an
increased risk for HIV infections.**** In our previous NIH-funded research, we applied the
PLACE (Priorities for Local AIDS Control Efforts) method to identify the venues where male
youth meet new sexual partners.* The PLACE method involves a systematic sequence of
procedures to identify venues where people at high risk for HIV infection meet each other. We
conducted semi-structured interviews with 232 community informants to identify 83 potential
venues and interviewed patrons at 66 of the venues, 57 of which were camps.**

We selected ten camps for inclusion in this study. In our previous work, we interviewed
a subsample of all male camp members who were ages 15-19 at the 57 camps. The rate of
men who reported concurrent partnerships at each camp in our previous study ranged from O-



83% and the inter-cluster correlation coefficient for concurrency by camp was .09. Using our
previous data, we ordered the camps from lowest to highest rates of concurrent partnerships
and sequentially selected every 6™ camp to obtain a random selection of ten camps. All
members of the ten camps, regardless of age, were eligible to complete the study.

We obtained consent from the camp leader to survey the members of the camps and
requested a membership roster from each camp. All leaders were cooperative and willing to
give us the membership lists. To ensure that there were no imposters, we obtained the name,
nickname and age of each camp member regardless of gender and age.

Each member was asked if he or she would be willing to complete a one-time hour-long
structured survey with a study interviewer. Those members who were interested were asked to
provide written informed consent to participate. Those who could not write were allowed to sign
with a thumb print. After consent, camp members were interviewed in a quiet, pre-identified
location close to their camp. The survey will be completed on paper by the interviewers. All
participants and will be given a drink and a snack for their participation. Camp members were
provided a referral card with local health resources at the end of their participation. In the event
that a member did not participate, we redacted that member’s information from all surveys and
the membership list. The study was approved by the Institutional Review Board at Duke
University and Muhimbili University of Health and Allied Sciences in Dar es Salaam.

Survey instrument

Participants were asked to provide information regarding their demographic
characteristics, marital status, education and what level of education they had completed.
Participants were asked questions about their sexual networks including whether they had given
or received money in exchange for sex in the past twelve months. To assess engagement in
concurrent partnerships, participants were asked for their sexual partnership history over the
past six months. We used the method for assessing concurrency recommended by UNAIDS *’.
For each of the participant’s three most recent partners from the past six months, we asked
when they last had sex with the person and how long ago they initiated the sexual relationship.
Partnerships classified as concurrent met the following criteria: a) the date of first sex with one
partner preceded the date of last sex with another partner; b) sex occurred at least twice with
one of the partners. We also asked a series of questions about characteristics of the
respondent’s three most recent partners, including whether she/he was a member of the camp,
whether she/he lived in Tandale, and whether the respondent drank alcohol prior to having sex
with the partner. For analysis, responses were categorized according to whether these
characteristics were true for any of the respondent’s three most recent partners or for none of
the respondent’s three most recent partners.

To obtain information regarding camp members’ social networks and the extent of their
overlap, we included several 5-person name-generators that asked participants to name up to
five people in a given social domain. Respondents were asked to name up to 15 alters, 5 people
with whom they discussed personal matters, 5 people with whom they socialized, and 5 people
with whom they had worked in the past 30 days. For each of the alters, respondents specified
the alter's name, age and whether the alter was in the same camp as the respondent. Of the
9885 possible alters (659 respondents x 15 alters per respondent), 3373 were labeled as
sharing the same camp as the respondent. These alters were matched to the list of
respondents using a computerized matching process. Thus, we were able to connect the
respondent’s data to the data of his/her alters in the same camp.

A SAS program identified close spelling matches® between egos and alters using the
individuals’ last names, first names, and ages. Of the 3373, the SAS program matched 2791
(83%) of the alters. 274 duplicates were removed from the list of 582 unmatched alters, and the
remaining 308 unmatched names were visually inspected for matches in the list of respondents.

! Close spelling matches were identified using the SAS 9.2 implementation of the Soundex algorithm.



Of the 308, matches were identifies for 233 (76%). When correctly matched, the alter was
linked to the caseid of the appropriate respondent. Among the visually inspected alters, 18 were
found in different camps; these cases were noted as such.

Social network characteristics were identified for each respondent. These included the
density (extent to which alters knew each other) among the up to 15 camp alters named by the
respondent; the proportion of these alters who reported engaging in at least one concurrent
sexual partnership in the past six months (the denominator was the total humber who could
have possibly endorsed having had a concurrent sexual partnership); and whether or not the
respondent’s best friend thought concurrency was a good idea.

Analysis

Our data analysis was completed among the 476 men and 154 women who reported
ever having had sex. The dependent variable was whether the respondent reported at least
one concurrent sexual partnership in the past six months. We used logistic regression analysis
to assess associations between individual, sexual and social network characteristics on
concurrency. We stratified the models by male and female camp members. All analyses were
completed in Stata 11.0.

Results

The 10 camps selected for this study had an average of 68 members per camp. Out of
662 members total, we interviewed 659, 495 of whom were men. Women ranged from 17-38%
of each camp’s membership.

Male Camp Members

The average age of the men was 22 (range 14-33) and the women was 21 (range 16-40).
96% of the men and 94% of the women reported ever having sex. The majority (66%) were not
in school and still living at home (57%). The men reported an average of 5 years as a camp
member and 98% reported being a member of only one camp. About two-thirds (67%) of the
men reported that their best friend was a camp member. Over half of the men (51%; n = 261)
reported having a concurrent sexual partnership in the past 6 months. Concurrency highly
overlapped with having multiple partners in the past 12 months. The correlation between having
at least two partners in the last 12 months and having had a concurrent sexual partnership in
the past 6 months was .82.

Results of the logistic regression analysis for sexually experienced male camp members
are shown in Table 1. In terms of demographic factors, older age was positively associated with
concurrency, but being a current student and ever having been married was protective against
concurrency. In terms of sexual network characteristics, male camp members who gave
someone money in exchange for sex within past 12 months were nearly 4 times more likely to
have had a concurrent partnership. Male camp members who reported that at least one of their
sexual partners from the past six months was also a member of camp were 4.19 times as likely
to have had a concurrent partnership compared to those who did not report having a partner at
the camp.

Regarding social network characteristics, the proportion of a respondent’s egocentric
network that reported concurrent partnerships was associated with a respondent’s engagement
in concurrency. Finally, male camp members who reported that their best friend thought it was
a good idea to engage in concurrency were 2.80 times more likely to have a cc partnership than
those whose best friend thought it was not a good idea.

Female Camp Members

The average age of the female camp members was 21 (range 16-40). 94% of the women
reported ever having sex. The majority (54%) were not in school and still living at home (74%).
The women reported an average of 4 years as a camp member and all of them reported being a
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member of only one camp. Over half (59%) of the women reported that their best friend was a
camp member. Over one-third of the women (38%; n = 62) reported having at least one
concurrent sexual partnership in the past 6 months.

Results of the logistic regression analysis for sexually experienced female camp members
are shown in Table 2. Female camp members who reported receiving money in exchange for
sex in past 12 months were 55 times more likely to have had a concurrent partnership. Female
camp members who reported that at least one of their sexual partners from the past six months
was a member of camp were 7.20 times more likely to have had a concurrent partnership than
those who had not had a sexual partner from the camp. Female camp members for whom their
best friend thought it was a good idea to engage in concurrency were 3.73 times more likely to
have a concurrent partnership in the past six months than those whose best friend thought it
was not a good idea.

Conclusion

We investigated the factors associated with concurrency for social networks of youth in Dar es
Salaam. We performed logistic regression analysis to identify individual, sexual network and
social network factors associated with concurrency among male and female members of ten
youth camps. Both male and female camp members were more likely to engage in concurrency
if they reported having a sexual partner in the past six months who was also a camp member.
This suggests that camps may play a role in the formation of these youth’s sexual networks.
Giving or receiving money in exchange for sex was also a significant factor associated with
concurrency. Women were much more likely to have engaged in concurrency if they had
received money in exchange for sex in the past 12 months. In addition, male and female camp
members were more likely to have had a concurrent partnership in the past six months if their
best friend thought that concurrency was a good idea. This is not surprising given that previous
studies have reported the strong influence of peers on youth sexual behavior. Male camp
members were more likely to engage in concurrency if a greater proportion of their egocentric
social network also engaged in concurrency, suggesting that social influence may play a role in
these men’s behavior. Future studies could investigate the extent to which peer networks such
as those in camps may be harnessed to reduce HIV risk behavior among youth.



Table 1. Factors associated with engagement in concurrent partnerships among sexually experienced male members of 10 camps
in Dar es Salaam, Tanzania, 2011 (n = 432 in full model)

Concurrents Non- Concurrents Full Model
n % n % OR 95% ClI p
Demographic characteristics
Age (continuous) n mean n mean
272 22.83 202 21.87 1.09 1.00 1.20 0.06
Currently a student
No 200 75.47 123 61.50 ref
Yes 65 24.53 77 38.50 0.47 .25 .89 0.02
Education completed*
Standard 7 or less 94 35.88 73 36.68
Form 1-3 79 30.15 54 27.14
Form 4 or higher 89 33.97 72 36.18
Ever married
No 220 80.88 165 82.50 ref
Yes 52 19.12 35 17.50 A7 22 .98 .05

Sexual network characteristics
Gave money in exchange for sex within past 12 months

No 99 36.26 148 76.29 ref

Yes 174 63.74 46 23.71 3.91 2.46 6.21 0.00
At least one sex partner was a member of the camp

No 226 83.09 189 95.94 ref

Yes 46 16.91 8 4.06 4.19 1.62 10.85 .00
Social network characteristics

n mean n mean
Proportion of members of respondent’s ego-centric network who reported concurrent partnerships (continuous)
273 0.69 199 0.61 2.09 .87 5.01 .10

Density of respondent’s ego-centric network (continuous)
273 0.13 202 0.13



Best friend’s opinion regarding engaging in concurrency
Not a good idea 70 26.02
Good idea 199 73.98

106
92

53.54
46.46

ref
2.80

1.75

4.48

.00




Table 2. Factors associated with engagement in concurrent partnerships among sexually experienced female members of 10 camps
in Dar es Salaam, Tanzania, 2011 (n = 139 in full model)

Concurrents Non- Concurrents Full Model
n % n % OR 95% ClI p
Demographic characteristics
Age (continuous) n mean n mean
62 21.02 92 21.5
Currently a student
No 36 60.00 50 54.35
Yes 24 40.00 42 45.65
Education completed
Standard 7 or less 24 40.68 26 28.57
Form 1-3 27 45.76 24 26.37
Form 4 or higher 8 13.56 41 45.05
Ever married
No 49 79.03 73 80.22
Yes 13 20.97 18 19.78

Partner characteristics
Received money in exchange for sex within past 12 months

No 6 9.68 65 74.71 ref
12.1

Yes 56 90.32 22 25.29 54.73 9 245.71 0.00
At least one sex partner was a member of the camp

No 41 67.21 84 93.33 ref

Yes 20 32.79 6 6.67 7.20 1.57 32.94 .01
Social network characteristics

n mean n mean
Proportion of members of respondent’s ego-centric network who reported concurrent partnerships (continuous)
60 .61 91 .56



Density of respondent’s ego-centric network (continuous)

62 .18 92 .16
Best friend’s opinion regarding engaging in concurrency
Not a good idea 30 48.39 74 82.22 ref

Good idea 32 51.61 16 17.78 3.73 1.08 12.85 .04
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