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ABSTRACT

Our objectives were to: 1) compare multiple measures of partnership concurrency, including the
UNAIDS-recommended definition and 2) describe the prevalence and correlates of concurrent
sexual partnerships among young Kenyan men. We analyzed 10,907 lifetime partnerships of
1,368 men ages 18-24 years enrolled in a randomized trial of male circumcision to reduce HIV-1
incidence in Kisumu. Partnership concurrency was determined by overlapping dates and
examined over varying recall periods and assumptions. The lifetime prevalence of concurrency
was 77%. Sixty-one percent of all partnerships were concurrent and factors associated with
concurrency differed by partner type. Point prevalence of concurrency at the time of the
interview was consistently the highest and UNAIDS-recommended definition was the most
conservative (25% vs. 18% at baseline, respectively). Estimates of concurrency were influenced
by methods for definition and measurement. Regardless of definition, concurrent partnerships
are frequent in this population of young, sexually active men in high HIV prevalence Kisumu,

Kenya.
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INTRODUCTION
The significance of sexual partner concurrency in explaining the severity of the HIV epidemic in
Sub-Saharan Africa is a subject of considerable debate [1-8]. Mathematical models have
consistently illustrated that compared to serial monogamy, concurrent partnerships increase the
magnitude, spread, and persistence of the HIV epidemic [9-11]. When there are high levels of
concurrency, a significant proportion of new infections is likely to occur due to increased
exposures during the primary phase of infection [12, 13]. Due to methodological challenges,
however, few empirical studies have documented an association between concurrency and HIV
incidence [14-17] and some studies have argued that it is simply the total number of partners that
matters, regardless of their overlap in time [18].

Multiple studies have assessed the prevalence of concurrent partnerships in Sub-Saharan
Africa [17, 19-25] and found large differences both between (from 6% of urban men in Zambia
[24] to 21% of urban men in Uganda [26]) and within (from 16% in South Africa nationally [27]
to 38% in Kwa-Zulu Natal [28]) countries, as well as across time (from 13% in 1998 to 8% in
2003 in rural Zambian men [24]). Comparing such results, however, is difficult due to variation
in the operational definitions and measurement methods used [4, 7]. The most common
operational definitions of concurrency are based on extrapolated overlap determined by provided
relationship start and end dates or by asking directly about sex with other partners during each
reported partnership. Measurement of concurrency prevalence has been principally reported as
point prevalence (at interview or at some specified time-point) [17, 19, 23-28], as cumulative
prevalence [17, 20-23, 27], and as a proportion of all partnerships [29, 30]. Additionally, there
are often meaningful differences in the denominators chosen to express these measures. To

facilitate consensus, the UNAIDS Reference Group on Estimates, Modeling and Projections
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recently issued a recommendation on standard indicators of concurrency [31]. While these
indicators should facilitate more meaningful comparisons in the future, other measures that take
into account the diversity of sexual concurrency and provide greater emphasis on associated
characteristics may offer additional insights. Few studies to date have focused on the complexity
of measuring concurrency in practice and the impact that different measurement methods have
on the magnitude of concurrency prevalence estimates [32-35].

In this analysis, we used data from a sub-study of the randomized control trial (RCT) of
male circumcision (MC) in Kisumu, Kenya [36], to explore and compare different measures of
concurrency, including the UNAIDS-recommended indicator. In addition, we assessed
prevalence and correlates of concurrency in our sample of young, sexually active men; defined
characteristics that differed between concurrent and non-concurrent sexual partnerships; and
examined to what extent the number of partners reported by men is related to the proportion of
all their partnerships that are concurrent.

MATERIALS AND METHODS
Study participants

Data for this analysis were collected as part of a study evaluating sexual risk behavior during the
RCT of male circumcision to reduce HIV incidence in Kisumu, Kenya [36]. Detailed description
of study methodology and the sample has been provided elsewhere [37-40]. In brief, RCT
participants were volunteers recruited between February 2002 and September 2005 through
newspapers, community theater, radio, fliers, STI clinics, youth groups, and peer outreach [36].
Trial participants were followed every six months for two years with risk reduction counseling, a
brief questionnaire, biologic sample collection and health examination taking place at each visit.

Men enrolled in the present study were self-selected from men screened for the RCT with study
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eligibility defined as being sexually active in the preceding 12 months and being 18-24 years of
age. Participants provided signed informed consent in their language of choice (English,
Kiswahili, or Dholuo), and ethical approval was obtained from the Kenyatta National Hospital
Ethics and Research Committee, the University of Illinois at Chicago IRB #3, and the University

of Manitoba Biomedical Research Ethics Board.
Measures
Study questionnaire

Face-to-face, structured interviews were conducted at baseline, and at 6 and 12 months after
enrollment. The interview included demographic and behavioral characteristics, lifetime sexual
behavior and STT history, and detailed partnership characteristics for the most recent 12 sexual
partners. The validated Timeline Followback (TLFB) approach [41] was used to enhance
memory recall. Variables collected for each sexual partner and examined in the concurrency
analysis included: partner’s age, gender, type (wife, regular / steady partner, casual partner, or
commercial sex worker), length of time knowing partner prior to sex, approximate number of
sexual encounters (once, 2 to 5, 6 to 10, more than 10), sexual practices (oral, vaginal, anal, sex
during menstruation), transactional sex, condom use (ever, first encounter, last encounter, every
encounter), perception that the partner had other partners at the time of the relationship, and

beliefs about the partner’s HIV/AIDS status.
Definition and measurement of concurrency

At each study visit, participants provided “month and year the sexual relationship began” and
“month and year the sexual relationship ended”, as well as whether they considered the

relationship as formally ended, for each reported partner. Partnerships were considered



Concurrent Sexual Partnerships in Young Kenyan Men
Page 6

concurrent if there was any overlap, by month, of the start and end dates of any two partnerships.
For example, if one partnership began in September and ended in December, and another began
that same December and ended in February, those partnerships were considered concurrent.
Because partnership start and end dates were limited to the month and year, it is possible that
partnerships reported in the same month may not have overlapped at the day level. To evaluate
the impact of this potential misclassification, we did a sensitivity analysis assuming all

partnerships that overlapped by one month were not concurrent.
Concurrency indicators

We calculated five different measures of concurrency: 1) the UNAIDS-recommended point
prevalence measure: the proportion of men with at least two ongoing partnerships at 6 months
before interview [31]; 2) point prevalence at 3 months before interview; 3) point prevalence at
the time of the interview; 4) cumulative prevalence in the past 6 months; and 5) lifetime
cumulative prevalence at the beginning and the end of the study. Longitudinally, each of the first
four measures was calculated at baseline, 6, and 12-month follow-up visits. Point prevalence at
6 months before interview was estimated for the entire sample at baseline; however, some men
were unable to provide 6-month sexual history at follow-up due to returning before 6 months had
passed, but within the study allowed follow-up window of = 3 months. Therefore, the
denominator for the UNAIDS indicator is limited to 521 men at 6-month and 539 men at 12-
month follow-up. Our other recall time points, 3-months and at the time of the interview, were
not subject to this limitation.

Complete sexual histories were not collected on 14% of men due to greater than 12

lifetime sexual partners at baseline. This had no effect on lifetime concurrency (all had
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concurrent partnerships) and likely had minimal effect on 6-month cumulative prevalence and

point prevalence due to those measures’ focus on recent sexual partners.
Data analyses

We evaluated factors associated with concurrency on two levels: the respondent level and the
partnership level. The respondent level refers to the characteristics of men practicing
concurrency in this study - the unit of analysis is men. The partnership level refers to the
characteristics of partnerships that are concurrent - the unit of analysis is partnerships. At the
respondent level, % tests were used to assess differences in categorical factors, and logistic
regression was used in the analysis of point prevalence to adjust for multiple correlates of
interest. Mixed-effect models were used at the partnership level to correct for correlation
between the multiple reports provided by each respondent. Separate analyses were carried out
for regular/spousal and casual partnerships. Variables were selected for inclusion in
multivariable models based on significance in bivariate analyses (p<0.10) and previous literature.

To ensure the comparability of our results with those from studies that analyzed
partnership data without accounting for multiple reports, population-averaged odds ratios (OR)
were calculated by transforming our subject-specific regression estimates as described by Hu et
al. [42]. All presented odds ratios are population-averaged. Statistical analysis was performed
using SAS v8.2 (SAS Institute, Cary, NC) with the NLMIXED procedure for mixed-effect
modeling.

RESULTS
Study sample

We enrolled 1,393 of the 2,059 men who were screened for participation in the RCT between

March 2004 and September 2005. Information from 25 enrolled participants was excluded for
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incomplete (n=20) and unreliable (n=5) data. Of 1,368 men included in the analysis, 1,032 (75%)
returned for the 6-month follow-up and 1,041 (76%) returned at 12 months.

Information was available on 11,066 partnerships (7,977 reported by 1368 men at
baseline, 1,561 reported by 852 men at 6 months, and 1,528 reported by 860 men at 12 months).
Of these, 159 were excluded: 66 for missing start and/or end date, 85 for missing data on key
partnership-level variables, and 8 for involving same-gender partners, for a final partnership
sample size of 10,907 (99%). The small number (n=8) of same-gender partnerships reported by

four men precluded meaningful comparison and they were excluded from the analysis.
Participant characteristics

Study participants were predominantly single (92%), comparatively well educated (>70% had at
least a secondary education), and self-identified as belonging to the Luo ethnic group (99%).
Median participant age was 20 years and the median age at sexual debut was 15 years. Despite
our relatively young sample, 57% reported five or more partners since their sexual initiation, and
only 67 (5%) reported having a single lifetime partner. Most men (83%) had a casual partner at
some time in their lives; 14% had sex with a sex worker; and 41% had intercourse with a woman
the same day they met. Few respondents (7%) consistently used condoms, 74% reported some
condom use, and 19% never used condoms. Twenty-one percent (21%) reported history of

treatment for an STI.
Prevalence of concurrency

Table 1 provides the comparison of our three point prevalence measures of concurrency (at 6 —
month recall - UNAIDS-recommended indicator, at 3-months recall, and at interview) and a 6-
month cumulative prevalence. The UNAIDS-recommended indicator was consistently the most

conservative point prevalence estimate. Calculations based on 3-month recall produced slightly
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higher estimates, but lower than point prevalence at interview. As expected, estimates of
concurrency were consistently lower when one-month overlap was excluded with 3 to 9%
decrease observed in both cumulative and point prevalence. We noted a decrease in prevalence
over time, with a considerable drop following the baseline interview with relative stabilization
across follow-up visits. Cumulative lifetime prevalence of concurrency was 71% (65% excluding
one-month overlap) and 77% (71% excluding one-month overlap) at the beginning and end of

the study, respectively.

Partnership-level concurrency and duration of overlap

Sixty-one (61%) percent of all partnerships in our sample were concurrent. Concurrency was
present during 58% of regular or spousal partnerships, 63% of casual partnerships and 76% of
relationships with sex workers. Excluding one-month overlap, 958 of the 6,700 originally
concurrent partnerships were no longer defined as concurrent, reducing partnership concurrency
to 52%. These 958 partnerships were characterized by short duration (one month — 57%), few
sexual encounters (one - 40%; 2 to 5 — 38%), belief that this partner had other partners at the
time of relationship (47%), and always using condom with the partner (46%).

Duration of overlap ranged from 1 month to 107 months (8.9 years), with a mean of 4.9
months and a median of 2 months. Considerable variability by partnership type was noted with
regular/spousal partnerships having a mean overlap with other partnerships of 6.7 months
(median: 3 months, range: 1-107 months), casual partnerships 3.5 months (median: 1 month,

range: 1-99 months), and sex workers 2 months (median: 1 month, range: 1 to 31 months).

Participant characteristics associated with concurrency

In bivariate analyses, the only respondent-level demographic factor significantly associated with

having concurrent partnerships was higher income (OR=1.4; 95%CI 1.1-1.8) (Table 2).
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Behavioral factors more prevalent among participants who had concurrent partners were:
younger age at sexual debut (< 15 years vs. >15 years: OR=2.1; 95%CI 1.7-2.7), higher number
of lifetime sexual partners (>4 vs. 2-4: OR=7.3; 95%CI 5.5-9.7), and any history of condom use
(OR=2.2; 95%CI 1.6-2.9). While HIV status and HIV testing history were not associated with
concurrency, ever being treated for an STI was more common (OR=1.5; 95%CI 1.1-2.0) among

men having concurrent sexual partnerships.
Correlates of concurrency by partnership type

The likelihood of concurrency was higher when a respondent was in a relationship with a casual
partner (OR=1.1; 95%CI 1.1-1.2) or a sex worker (OR=1.6; 95%CI 1.3-2.0) than with a
regular/spousal partner. In mixed-effect modeling of regular/spousal partnerships, older age of
the man, greater lifetime number of partners, longer duration of the partnership, shorter time
knowing the partner before first sex, belief that the partner has other partners, fellatio, and
exchanging gifts or money for sex were independently associated with concurrency (Table 3).
For casual partnerships, older age of the man at the time of partnership, greater number of
lifetime partners, longer duration of partnership, consistent condom use with this partner,
believing that the partner is HIV-positive, and the perception that the partner has other partners

were associated with the partnership being concurrent (Table 3).
Relationship between concurrency and number of sexual partners

To investigate the extent to which reducing a man's number of partners will reduce concurrency,
we plotted the mean proportion of partners that are concurrent by number of lifetime partners
(Figure 1). As can be seen in the curvilinear shape of the relationship, the greatest increase in the
proportion of concurrent partners with each additional partner occurs in men with history of

fewer than 12 partners. Once 18-24 year-old men exceed 18 partners, greater than 90% of those
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partnerships are concurrent. Viewed another way, the odds of partnership concurrency increase
with lifetime number of partners (Figure 2) such that partnerships of men with a history of 5-6
partners have 1.9 times (95% CI: 1.5-2.4) the odds of being concurrent compared to those with 1
to 4 partners. This increases to an OR of 9.6 (95% CI: 7.5-12.2) for partnerships of men with a
history of >12 partners.

There was also significant association between lifetime number of partners and point
prevalence of concurrency at interview. Adjusted for age, men who had 3-5 partners were 2.7
times (95% CI: 1.6-4.6) more likely to have >2 ongoing partnerships in the month of the
interview, compared to men with <3 partners, increasing to an OR of 8.6 (95% CI: 5.0-14.7) in
men with > 5 lifetime partners. This association of current concurrency with lifetime sexual
history indicates that the cumulative sexual experience of an individual does influence the
propensity to have concurrent partners at any point in time.

DISCUSSION

We examined the effects of using four different measurement methods on estimating the
prevalence of concurrent partnerships. In this study, the UNAIDS-recommended indicator (point
prevalence at 6 months before interview) was consistently the most conservative estimate of
concurrency, and point prevalence at the time of the interview was consistently the highest.
Several studies have found that concurrency prevalence at the time of the interview was equal to
or more accurate compared to the UNAIDS indicator [32, 33]. However, it has also been
hypothesized to overestimate concurrency, especially in younger men, due to unrealized
optimism regarding future sexual encounters with recent partners [43]. Our findings support this

hypothesis.
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Due to our follow-up schedule, the UNAIDS recommendation for 6-month recall resulted
in significant sample restriction (approximately 50% loss). It was hypothesized that a shorter
recall period (e.g. 3 months) would maintain the same theoretical advantage in assessment of
ongoing relationships, while avoiding missing data and selection bias. An empirical study
indicated that stable estimates could be calculated at retrospective points between 3 and 7 months
with prevalence decreasing before and after this period [43]. This was not consistent with our
finding of relatively unstable estimates and significantly increased estimates at 3 versus 6-month
recall. This difference may relate to selection or reporting biases, if men restricted at 6-months
were more likely to have concurrent partnerships or if partnerships taking place closer to end of
recall were under-reported. This highlights the importance of careful consideration in the
application of the UNAIDS suggested recall time point in secondary analyses and in future
studies designed specifically to address concurrency.

Exclusion and inclusion of one-month overlap in defining concurrency provides extreme
estimates with consequences in two domains: 1) the accurate classification of concurrent
partnerships as “partnerships in which sexual intercourse with one partner occurs between two
acts of intercourse with another partner” [31]; and 2) assessing the effect of concurrency in the
context of HIV and STI transmission [12]. In our sample, the impact of redefining partnerships
overlapping during only one month as non-concurrent was significant, reducing both the point
and cumulative prevalence of concurrency by 3-9%. This reduction was largely due to
redefining short-term (one month) partnerships as non-concurrent. In general, point prevalence
tends to exclude partnerships with short-term overlap, and several studies have found that date-
based measurement, such as ours, may additionally underreport short-term partnerships [32, 34].

While long-term partnerships may play a greater role in HIV transmission dynamics in the
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specific context of concurrency [7], a wider view encompassing an appreciation of acute phase
viremia and full consideration of short-term relationships in assessing concurrency seems
prudent [12].

A common observation, and one noted here, is that early sexual debut and lifetime
number of sexual partners are strongly associated with concurrency [21, 24, 27, 35, 44, 45].
Correlatively, a main thrust of the controversy surrounding concurrent partnerships and reduction
of HIV incidence is whether interventions specifically addressing it would achieve results
beyond existing efforts toward partner reduction [2-4, 7, 8]. That an overall reduction in sexual
partners decreases the risk of concurrency is intuitive and supported by our findings (Figures 1
and 2). However, the curvilinear shape of the relationships suggests that for higher risk men,
those with a greater lifetime number of partners, a prevention strategy directly addressing
concurrency may be more effective than partner reduction alone. Specifically, once a man has
reached 18 partnerships his average number of concurrent partnerships becomes largely
insensitive to additional relationships. This suggests that, at least for the highest risk men,
counseling directed at the dissolution of current partnerships (concurrency reduction) may have
importance independent of future partner reduction. Mathematical modeling has also suggested
that targeting higher risk men for concurrency reduction would result in the most significant
decrease in HIV infections [25].

The factors we found to be associated with concurrency differed by partnership type.
Partnerships of longer duration were more likely to be concurrent, which is intuitive, as the
probability that an incoming partnership will overlap with a current partnership increases with
the partnership duration [35, 44]. Consistent with Kenyon et al., the belief that a partner has other

partners was strongly associated with that partnership being concurrent [21]. This either
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represents a degree of self-justification or a propensity for “open” relationships in both parties,
which could further bridge sexual networks and increase the density of network connectivity [10,
21, 23].

Considering that the men in our sample were just 18-24 years of age, we found a
remarkably high lifetime concurrency prevalence of 77%. As far as we know, no other study
assessed lifetime prevalence of concurrency, but comparing to other long-term cumulative
prevalence in South Africa (41% based on last 10 partners) and Kenya (26% in last 9.5 years),
our estimate remains high [21, 23]. The point prevalence concurrency estimates observed in this
population were also higher than those recently reported throughout sub-Saharan Africa [17, 24,
26, 27] or in Kisumu specifically [23]. As has been discussed, the direct comparison of
estimates is problematic; but the overall high HIV risk of this RCT sub-sample likely explains
some of these differences. Of note, the only similar level of concurrency published in the region
was observed in Kisumu in mid 1990s, concurrent with the peak in the HIV epidemic there [19,
25, 46].

This study has a number of important limitations. The men enrolled were self-selected
from sexually active men screened for participation in a RCT for HIV prevention. Levels of
concurrency, and overall HIV risk, in the general population are likely lower. At baseline, we
collected a comprehensive lifetime sexual history from each participant, and the recall period for
this history was as long as 10 years. While the accuracy of recall in our study was enhanced by
the use of the Timeline Followback approach, the magnitude and direction of any recall bias
could lead to an overestimation or underestimation of long-term concurrency. Our use of face-to-
face interview may have resulted in increased social desirability bias; however, this risk was

limited by using specially trained interviewers with established rapport over multiple interviews.
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Self-reported concurrency was not assessed directly and our data did not allow us to measure any
network-level risks associated with concurrency [6]. Lastly, our evaluation of the relationship
between concurrency and the number of partners is limited by the intrinsic correlation between
the two measures.

CONCLUSION

Our results show that concurrent sexual partners, as part of both regular and casual partnerships
and assessed in varying ways and over varying recall periods, are frequent among young,
sexually active men in Kisumu — a generalized HIV epidemic setting with an adult HIV
prevalence of 20% [47]. While point prevalence at the time of the interview produced higher
estimates than point prevalence calculated over longer recall periods, it was more consistent
across study visits and less likely to be affected by recall bias, missing data, and sample size
fluctuations during follow-up. Further research is needed to explore the effect of the recall
period on the timeframe selected for point prevalence calculation, as well as the impact of over-
or under-reporting of past, current, and ongoing partners on the magnitude and direction of
discrepancies in calculating concurrency [32-34, 43]. Meanwhile, interventions addressing both
individual and partnership indicators of concurrency in this population are warranted, whether
directed at reducing concurrency specifically or integrated into broader interventions targeting

reduction of multiple sexual partners and other behavioral change interventions.
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TABLES

Table 1. Prevalence of sexual partner concurrency measured by overlapping dates over different

recall periods and with inclusion and exclusion of one-month overlap

Baseline 6-month visit 12-month visit

Concurrency measure n (%) n (%) n (%)
N=1,368 N=1,032 N=1,041
Excluding one-month overlap
Point prevalence 6 months ago (UNAIDS) 252 (18.4) 36 (6.7) 51 (9.8)
Point prevalence 3 months ago 283 (20.7) 97 (9.4) 110 (10.6)
Point prevalence at the time of the interview 345 (25.2) 171 (16.6) 175 (16.8)
Cumulative prevalence, 6 months 716 (52.3) 275 (26.6) 277 (26.6)
Including one-month overlap
Point prevalence 6 months ago 344 (25.2) 58 (11.1) 83 (15.4)
Point prevalence 3 months ago 388 (28.4) 188 (18.2) 186 (17.9)
Point prevalence at the time of the interview 382 (27.9) 222 (21.5) 217 (20.8)
Cumulative prevalence, 6 months 786 (57.5) 321 (31.1) 326 (31.3)

Note: denominators used for calculation of point prevalence 6 months prior to the interview
reflect only men who returned for follow-up > 6 months after the preceding study visit. For men
who returned for follow-up earlier than 6 months, point prevalence at 6 months prior to the visit
was not possible to calculate. Therefore, for 6-month follow-up, the denominator included
n=521; for 12-month follow-up, the denominator included n=539. For further details see

methods.
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Table 2. Individual participant characteristics: comparison of 18-24 year old sexually active men

with and without concurrent lifetime partners at baseline

Baseline (n=1368)"

With concurrent Without concurrent

partners partners p

Total 965 (71%) 403 (29%)

Age at the time of interview 0.07
21-24 468 (48%) 174 (43%)

18-20 497 (52%) 229 (57%)

Education 0.12
Primary school or less 202 (21%) 70 (17%)

Secondary school 547 (57%) 225 (56%)
Post-secondary school 216 (22%) 108 (27%)

Religion 0.56
Anglican 135 (14%) 64 (16%)

Catholic 272 (28%) 105 (26%)
Other 558 (58%) 234 (58%)

Employment status 0.31
Employed 203 (21%) 75 (19%)

Not employed 762 (79%) 328 (81%)

Income 0.01
>2,500 KSH/month 384 (40%) 131 (33%)
<2,500 KSH/month 581 (60%) 272 (67%)

Marital status 0.24
Married or cohabitating 86 (9%) 28 (7%)

Single 879 (91%) 374 (93%)

Assigned circumcision group 0.41
Circumcised 429 (44%) 189 (47%)
Uncircumcised 536 (56%) 214 (53%)

Age at sexual debut <0.001
<15 years 639 (66%) 194 (48%)

> 15 years 326 (34%) 209 (52%)




Concurrent Sexual Partnerships in Young Kenyan Men

Page 25

Baseline (n=1368)"

With concurrent

Without concurrent

partners partners p
Total 965 (71%) 403 (29%)
Lifetime number of sexual partners " <0.001
5 or more partners 696 (72%) 88 (22%)
2-4 partners 269 (28%) 248 (62%)
1 partner 0 (0%) 67 (17%)
Ever used condoms with any partners <0.001
Yes 840 (87%) 305 (76%)
No 125 (13%) 98 (24%)
HIV status at baseline 0.28
HIV-positive 49 (5%) 15 (4%)
HIV-negative 916 (95%) 388 (96%)
Ever tested for HIV outside of the study clinic 0.47
Yes 311 (32%) 122 (30%)
No 653 (68%) 281 (70%)
Ever treated for an STI 0.01
Yes 222 (23%) 69 (17%)
No 734 (77%) 334 (83%)

* At baseline, variables refer to the lifetime sexual experience

® Participants reporting one partner were not included in this analysis

°P value from % test of overall association between having concurrent partners and participant

characteristics
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Table 3. Unadjusted and adjusted odds ratios for participant and partnership characteristics associated with concurrency in

regular/spousal and casual partnerships: results of the mixed-effect modeling.

Regular partnerships (n=5348)

Casual partnerships (n=5183)

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)

Duration of partnership: > lyear

Time knowing this partner before first sex: <6 months
Single sexual encounter with this partner
Partner >5 years younger

Sex during menstruation with this partner
Receptive oral sex with this partner

Exchange of money/gifts for sex with this partner
Consistent condom use with this partner

Belief that partner is HIV-positive

Uncertainty of partner’s HIV status

Belief that partner has other partners

Man's age at the time of partnership: >17

Man's lifetime number of sexual partners: >5

1.98 (1.77; 2.22)°
1.31 (1.17; 1.46)°
0.68 (0.57; 0.81)"
1.03 (0.89; 1.20)
1.33 (1.09; 1.61)"
2.04 (1.41;2.96)°
1.39 (1.12; 1.73)°
0.77 (0.68; 0.88)"
2.26 (1.04; 4.89)°
0.93 (0.77; 1.11)
0.99 (0.93; 1.06)
1.09 (0.96; 1.24)

4.23 (3.33;5.38)"

2.29 (2.03; 2.59)°

1.24 (1.10; 1.40)*

1.85 (1.26; 2.72)°

1.27 (1.01; 1.59)*

1.48 (1.29; 1.70)°
1.40 (1.21; 1.62)°

4.43 (3.46; 5.66)°

1.66 (1.41; 1.95)°
1.30 (1.16; 1.46)"
0.83 (0.74; 0.93)°
1.76 (1.47; 2.11)°
1.03 (0.78; 1.37)
1.47 (0.92; 2.37)
1.22 (1.02; 1.46)*
1.76 (1.56; 1.99)°
2.3 (1.47;3.58)"
1.35 (1.15; 1.59)°
1.06 (0.98; 1.14)
2.70 (2.36; 3.08)°

3.88 (2.85; 5.28)"

2.50 (2.09; 3.00)°

1.35 (1.18; 1.54)°

1.79 (1.13; 2.83)"

1.22 (1.07; 1.38)"
2.92 (2.51;3.39)°

4.11 (2.99; 5.67)°

* p<0.05, ° p<0.001
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Figure 1. Mean proportion of partnerships that are concurrent by total number of lifetime partners.
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Note: The proportion of partnerships that are concurrent was calculated for each study participant
as the number of concurrent partners over the total number of partners. This figure presents the
study sample stratified by the total number of partners, with mean proportion of concurrent
partners calculated for each stratum. For example, among men who reported 9 lifetime partners,

on average 60% of 9 partners were concurrent.
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Figure 2. The odds of partnership concurrency as a function of lifetime number of partners
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Note: The lifetime number of partners was categorized by quintiles. Reference group is men with

4 or fewer partners.



