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Abstract

Objectives—Concurrency is suggested as an important factor in sexually transmitted infection 

transmission and acquisition, though little is known regarding factors that may predict concurrency 

initiation. We examined the association between perception of a partner’s non-monogamy (PPNM) 

and simultaneous or subsequent concurrency among at-risk heterosexual young adults in the Los 

Angeles area.

Methods—We used Poisson regression models to estimate the relationship between PPNM and 

incident concurrency among 536 participants participating in a cohort study, interviewed at 4-

month periods during 1 year. Concurrency was defined as an overlap in reported sexual partnership 

dates; PPNM was defined as believing a partner was also having sex with someone else.

Results—Participants (51% female; 30% non-Hispanic white, 28% non-Hispanic black, 27% 

Hispanic/Latino) had a mean age of 23 years and lifetime median of nine sex partners. At each 

interview (baseline, 4-month, 8-month and 12-month), 4-month concurrency prevalence was, 

respectively, 38.8%, 27.4%, 23.1% and 24.5%. Four-month concurrency incidence at 4, 8 and 12 

months was 8.5%, 10.6% and 17.8%, respectively. Participants with recent PPNM were more 

likely to initiate concurrency (crude 4-month RR=4.6; 95% CI 3.0, 7.0; adjusted 4-month RR=4.0, 

95% CI 2.6 to 6.1).
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Conclusions—Recent PPNM was associated with incident concurrency. Among young adults, 

onset of concurrency may be stimulated, relatively quickly, by the PPNM. Programmes which 

promote relationship communication skills and explicit monogamy expectations may help reduce 

concurrency.

INTRODUCTION

Concurrent sexual partnerships have been suggested as a significant contributing factor in 

sexually transmitted infection (STI)/HIV transmission and acquisition, more common 

among young adults and racial/ethnic minorities.1–8 In a study of adolescent sexually 

transmitted disease (STD) clinic attendees aged 14–19 years, having concurrent sexual 

partnerships within the past 6 months was common (31%) and associated with having 

chlamydia and gonorrhoea.9 Using nationally representative data, Adimora et al estimated 

that about 11% of men8 and about 6% of women10 were concurrent in the past year; 

concurrency was associated with racial/ethnic minority status, age under 30 years, early age 

at first intercourse and substance use. Javanbahkt et al found that concurrency was common 

among African American, Hispanic and Asian women, and associated with risk of human 

papillomavirus (HPV) infection.11

Specific motivations for concurrency are thought to be associated with varying degrees of 

STI/HIV risk.1213 In a qualitative study, Gorbach et al12 identified six distinct concurrent 

partnership types with regard to underlying motivations: reciprocal, reactive, compensatory, 

transitional, separational and experimental. These different types are associated with 

different STI/HIV risk profiles, network configurations and STI/HIV risk.1213 In our study, 

we seek to explore reactive concurrency. As described by Gorbach et al, reactive concurrent 

partnerships are possibly motivated by the desire to establish fairness in the relationship and 

jealousy; they are often deliberately casual in nature, and as a result, are associated with 

higher risk.12

Cross-sectional survey data suggest an association between involvement in sexual 

concurrency and having a non-monogamous partner. In a study of young adults, Gorbach et 
al12 found that 26% of partnerships had one or both partners involved in concurrent sexual 

relationships with others. Adimora et al found that men and women reporting a non-

monogamous partner in the past year had odds of concurrency, 13 and 23 the odds, 

respectively, of those who reported only monogamous partners.810 However, limitations in 

previous research have made it difficult to identify whether the association of concurrency 

with partner non-monogamy reflects situations in which one partner’s concurrency arises in 

response to the other’s.

Elucidating the motivations for initiating concurrency may provide valuable information for 

crafting STI/HIV prevention messages, particularly for high-risk groups. The objective of 

this analysis was to present longitudinal data on the contribution of perceived partner non-

monogamy (PPNM) (sometimes called ‘perceived partner concurrency’) in motivating 

concurrency among a racially and ethnically diverse sample of young adults. Since each of 

the partners of a participant with multiple simultaneous partnerships is a ‘concurrent 
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partner’, we use the term ‘non-monogamous partner’ to characterise a partner who is 

perceived to have at least one other partner, in addition to the index participant.

METHODS

Participants

We examined data from 536 individuals enrolled in the Project on Partner Dynamics 

(POPD), a longitudinal study of young adult heterosexual men and women in the Los 

Angeles area. POPD’s primary objective was to examine heterosexual relationship 

dynamics, and sexual risk perceptions, intentions and behaviours. Between 2006 and 2008, 

participants were recruited directly from community locations, including STD clinics, 

family planning clinics and community organisations, and indirectly through print and 

online advertisements. Eligibility criteria included age (18–30 years), reporting sex without 

a condom in the previous 3 months and having—or reporting that a sex partner had—at least 

one of the following risk factors: (1) more than one sex partner in the previous year; (2) 

history of STI treatment in the previous 2 years; (3) sex with a partner who had an STI in the 

previous year or who was HIV+ or (4) history of injection drug use. Exclusion criteria 

included HIV infection (self-reported), current pregnancy, not speaking English or Spanish 

or expecting to move outside the study area within a year. Eligible participants completed up 

to four interviews during 1 year.

Design

Computer-assisted and interviewer-assisted surveys were conducted in the participant’s 

preferred language (English or Spanish) using Questionnaire Development System software, 

with interviewers matched to the participant based on birth sex and in most cases, race/

ethnicity, in an effort to reduce participant discomfort and possibly inaccurate responses. 

Participants were asked about their sexual partnerships during a recall period defined as the 

past 4 months (at baseline) or the time (median of 4 months) since the previous interview. 

For each partner, identified by initials or nickname, the participant was asked about the 

following for the recall period: date of first sex (month, day and year of vaginal or anal sex; 

ascertained only for newly reported partners), date of last sex (month, day and year; vaginal 

or anal), frequency of sex (vaginal or anal), whether the participant thought that the partner 

had other partners during their relationship (ie, PPNM) and alcohol or other drug use before 

or during sex.

Missing data, exclusions and logic checks

For each partnership, we identified missing, out-of-range and seemingly erroneous dates. In 

cases where the date of first or last sex was missing, or date of last sex came before date of 

first sex, we set first and last sex dates in that recall period to be equal to each other unless 

the frequency of sex was 0, in which case we excluded the partnership. In cases where 

reported dates of first or last sex came after the interview date: if the problem was an 

apparent error in reported year, we corrected the year; otherwise, we excluded partnerships if 

frequency of sex was 0, and, if the frequency of sex was greater than 0, we set the date of 

last sex to the first day in the recall period (ie, the day after the previous interview). 

Additionally, we excluded eight partnerships which were not ongoing at the baseline 
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interview but were subsequently reinitiated during the course of the study, because of 

uncertainty about whether the partnership was indeed active between the first and last 

intercourse dates available.

Definitions of prevalent and incident concurrency

For each recall period, prevalent concurrency was defined as the presence of an overlap in 

reported dates of first and last intercourse for two or more partnerships. Unless start and end 

dates unambiguously implied overlap, partnerships were considered serially monogamous. 

Concurrency was classified as incident if the participant was not concurrent (ie, no prevalent 

concurrency) during the previous recall period. Concurrency was coded using both a 

computer program and by manual review to ensure classification accuracy.

Definition of PPNM

We hypothesised that perception of a partner’s involvement in another sexual relationship 

(PPNM) may motivate the participant to initiate concurrency, such as in cases of reactive 

concurrency.12 Among POPD’s sample of young adults with high relationship turnover, we 

hypothesised that concurrency in response to PPNM would likely occur relatively quickly. 

For each reported partnership during each recall period (ie, relating to the preceding 4 

months) PPNM was coded dichotomously using information from the question, ‘Which of 

the following best describes your relationship with (partner)?’ A response, ‘I am certain 

(partner) has had sex with others while involved with me’ or ‘I believe he/she probably has 

had sex with other people while involved with me’ was coded as PPNM. Because of 

uncertainty about reporting accuracy, PPNM information was not collected for partnerships 

reported as terminated. Thus, at the participant level, PPNM data were missing for 

participants who had no active partnerships at the time of the interview.

We coded PPNM as present or absent for each participant-recall period, rather than in 

relation to specific partners, because concurrency that arises in response to PPNM need not 

necessarily involve the partner who was believed to be non-monogamous. In our statistical 

analyses, we examined the relationships of concurrency with PPNM from the same recall 

period (‘recent PPNM’; 0–4 months ago) and with PPNM from the preceding recall period 

(‘distant PPNM’; 4–8 months ago).

Statistical analyses

Concurrency prevalence and incidence proportions, with 95% CIs, were estimated for the 

recall periods preceding the baseline (prevalence only), 4-month, 8-month and 12-month 

interviews. Participants who were coded as concurrent during a recall period were excluded 

from the concurrency incidence analyses for the immediately following recall period. 

Associations between concurrency and PPNM were estimated with Poisson regression using 

generalised estimating equations with a robust variance estimator to account for multiple 

recall periods per participant. In longitudinal data, even when outcomes are common, several 

papers have demonstrated that modified Poisson regression with robust variance estimators 

can produce efficient and valid estimates of the risk ratio in cases where the cluster size is 

large.1415
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A directed acyclic graph, informed by a literature review, was used to identify confounders 

included in final models: birth sex, race/ethnicity, age at sexual debut, lifetime number of 

sex partners at baseline and alcohol or other drug use during sex for the recall period for 

which PPNM was reported. All statistical modelling was conducted in SAS (V.9.4) (SAS 

Institutes, Cary, North Carolina, USA).

The POPD study was approved by Institutional Review Boards (IRBs) at Oregon State 

University, Purdue University and California State University Los Angeles; the present 

analysis was approved by the University of North Carolina Chapel Hill IRB (approval 

number 11-0692).

RESULTS

Demographic characteristics

A total of 536 individuals participated in the baseline interview (figure 1). Participation at 

follow-up was 435 (81%), 377 (70%) and 330 (62%), respectively, at the 4-month, 8-month 

and 12-month interviews, for a total of 1678 recall periods for analysis. In a separate 

attrition analysis, loss to follow-up was not associated with key study variables or 

demographic characteristics. Participants were balanced between men and women; about 

two-thirds were aged 18–24 years (table 1). Participants reported a total of 1792 unique 

sexual partnerships throughout the study. Of these, most were described as either ‘just 

friends’ (34.2%), ‘dating casually’ (24.3%) or ‘dating exclusively’ (26.5%).

Prevalence and incidence of concurrency

Across the 1678 recall periods among participants, there were 498 periods with prevalent 

concurrency; in 92 of these periods, the participant had no concurrency in the preceding 

recall period and was therefore an incident case. A total of 271 participants (50.6%) were 

concurrent during one or more periods, including 117 women (43.2%) and 154 men 

(56.8%). Participants who were concurrent in any recall period, versus no recall periods, 

were at baseline more likely to: be male (50.6% vs 43.2%); report greater lifetime number of 

sex partners (mean 19 vs 11) and report alcohol or other drug use during sex (82.3% vs 

66.7%).

At the baseline, 4-month, 8-month and 12-month interviews, 291 (54.3%), 175 (41.9%), 131 

(36.2%) and 131 (34.0%) participants, respectively, reported having had more than one 

sexual partner (irrespective of overlap) during the preceding 4-month recall period. Most of 

these participants (71%, 68%, 66% and 79%, respectively) were involved in concurrent 

partnerships (table 2). Male participants had a higher prevalence of ever being concurrent 

throughout the study compared with female (men 59%; women 43%). Many concurrent 

participants—59 (28.4%), 53 (44.9%), 29 (33.3%) and 24 (28.6%)—had multiple ongoing 

partnerships at the time of interview itself. Among participants without overlapping 

partnerships during the recall periods preceding the baseline, 4-month and 8-month 

interviews, concurrency incidence during the following recall period was, respectively, 

8.5%, 10.6% and 17.8% (table 2).
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PPNM and concurrency

At baseline, 4-month, 8-month and 12-month interviews, respectively, 46.3%, 22.0%, 22.0% 

and 19.2% of participants reported PPNM for at least one partner during the preceding 4-

month recall period. A total of 0, 49, 44 and 41 participants, respectively, had no ongoing 

partnerships and therefore did not have PPNM data.

Participants with PPNM were more likely to have overlapping partnerships during the same 

recall period (ie, ‘recent PPNM’; prevalence ratio (PR)=2.7, 95% CI 2.1 to 3.4 unadjusted; 

PR=2.5, 95% CI 2.0 to 3.1 adjusted). The corresponding concurrency incidence ratios Risk 

Ratios (RR), were 4.6 (3.0 to 7.0) unadjusted and 4.0 (2.6 to 6.1) adjusted. In adjusted 

models: male sex (PR=1.7; 95% CI 1.3 to 2.2), Hispanic race/ethnicity (PR=1.6, 95% CI 1.2 

to 2.2), >10 lifetime sex partners at baseline (PR=1.6; 95% CI 1.2 to 2.4) and alcohol or 

other drug use with sex partners during the recall period (PR=1.8; 95% CI 1.4 to 2.4) were 

associated with prevalence; male sex (RR=1.7; 95% CI 1.1 to 2.6), Hispanic race/ethnicity 

(RR=1.8, 95% CI 1.1 to 3.1) and alcohol and other drug use during the same recall period 

(RR=2.1, 95% CI 1.2 to 3.5) were also associated with incident concurrency.

Participants with PPNM were also more likely to report concurrency during the subsequent 

recall period (ie, ‘distant PPNM’; PR=1.9; 95% CI 1.5 to 2.4 for concurrency prevalence; 

RR=1.4; 95% CI 0.9 to 2.3 for concurrency incidence; table 3). The corresponding adjusted 

ratios were 1.6 (95% CI 1.3 to 2.0) for concurrency prevalence and 1.2 (95% CI 0.6 to 2.3) 

for concurrency incidence. In adjusted models: male sex (PR=1.8; 95% CI 1.4 to 2.4) and 

>10 lifetime sex partners at baseline (PR=1.8; 95% CI 1.2 to 2.7) were also associated with 

concurrency prevalence; male sex (RR=2.0; 95% CI 1.2 to 3.4) was associated with 

concurrency incidence.

Of the 92 recall periods (involving 90 participants) with incident concurrency, 43 (46.7%) 

had either distant or recent PPNM.

DISCUSSION

In this paper, we present concurrency estimates from a longitudinal study of high-risk 

heterosexual young adults. Our estimates are consistent with the proposition that PPNM is 

an important motivational factor for concurrency in this sample. This association may 

include cases of reactive concurrency, thought to be a high-risk form of concurrency 

motivated by jealousy and/or the desire to establish equity.12 The longitudinal design of 

POPD offered several advantages, including relatively short recall periods, which likely 

improved recall accuracy; the opportunity to analyse both concurrency prevalence and 

incidence and the ability to estimate associations between PPNM and concurrency during 

the same recall period and after a 4-month lag.

Many participants engaged in concurrency, defined as overlap in dates of first and last sex 

with different partners. Our 4-month prevalence estimates, which ranged from 23% to 39%, 

are similar to those in other studies among young adults and adolescents.916 Additionally, 

even when calculated over a relatively short period, 4-month concurrency incidence was 

quite high in our sample, ranging from 9% to 18%. As concurrency has been shown to be 
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associated with individual and population-level STI risk,517 these estimates are consistent 

with the high-risk status of our population.

PPNM was associated with both prevalent and incident concurrency. Those recently 

perceiving a partner to be non-monogamous were more than four times as likely as those 

who did not to initiate concurrency during the same 4-month period. Associations with 

PPNM have been previously observed,101218–20 although these studies could not determine a 

temporal relationship. By looking specifically at incident concurrency, we were able to 

investigate whether PPNM preceded concurrency. Comparing dates of partnership for 

participants with recent PPNM and incident concurrency, we found that for 22 participants 

(67%), concurrency possibly or likely began after the partnership with PPNM. Further, since 

the association was much stronger for incident concurrency with recent PPNM than distant 

PPNM, an effect of PPNM on incident concurrency may operate in a short time frame. 

However, since data were not obtained about the specific reasons for initiating a concurrent 

partnership, whether PPNM itself was the motivation could not be inferred with certainty. 

For example, rather than reflect reactive concurrency, the PPNM may reflect a mutual non-

monogamy agreement (reciprocal concurrency).12 To further explore the relationship 

between PPNM and concurrency, future research should address partnership-specific 

motivations for initiating relationships, and examine this association in other populations.

As many as 12% of participants did not have PPNM data at an interview because all of their 

partnerships during the recall period had terminated. We explored the potential impact of the 

missing PPNM data by conducting a sensitivity analysis that treated participants with no 

PPNM data for this reason as positive for PPNM and then as negative for PPNM. Because 

participants having only terminated partnerships were not likely to have concurrent 

partnerships, both sensitivity analysis scenarios yielded results similar to the original 

estimates. Though PPNM data were not obtained for any terminated partnerships, since 

PPNM was a composite measure across all partnerships for each participant, this lack of 

PPNM information could only understate a participant’s PPNM.

As many other studies, our study also relies on retrospectively recalled dates of first and last 

sex. Such reporting is subject to memory failure, imprecision and recall bias.21–23 However, 

because of the relatively short recall period, we expect these problems to be less serious than 

in studies asking participants to report partnerships over the past year or even longer. 

Another variable where self-report may not map directly to behaviour is PPNM, where 

incongruities between perception of partner behaviour with partners’ reported behaviour 

have been well documented.161824–27 Data from dyadic studies suggest that the positive 

predictive value of PPNM is 46%–69%, that is, among those who perceive a partner to be 

non-monogamous, the perception is congruent with the partners’ reported behaviour 46%25 

to 69%16 of the time. The negative predictive value ranges from 73% to 82%, that is, among 

those who perceive their partners to be monogamous, the perception is congruent 73%25 to 

82%16 of the time. However, even an incongruent perception that one’s partner is non-

monogamous has been found to be associated with concurrency161828 and STI risk,18 as 

perceptions drive behaviour.
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Because young adults who perceive partner non-monogamy may be more likely to initiate 

risky sexual behaviour, perception of partner non-monogamy may be a clinically useful 

indicator of STI/HIV risk, whether or not the perception is accurate. The substantial 

inaccuracy of perceptions that a partner is non-monogamous raises the possibility that 

improving the accuracy of monogamy perceptions may lead to behaviour that, in turn, 

reduces STI risk. For example, correctly perceiving that a partner is monogamous may avoid 

the impulse for reactive concurrency, and correctly perceiving that a partner is non-

monogamous may motivate termination of the partnership or greater use of condoms. 

Among young adults, a population for which explicit monogamy or non-monogamy 

expectations may be rare,29 interventions which build relationship skills may improve 

communication and increase accuracy of perceived partner behaviour.

Conclusion

Overall, these data suggest that PPNM may motivate young adults to initiate concurrency, 

within a relatively narrow time window. Our findings highlight the importance of PPNM as a 

risk factor, and the possible benefit of relationship-level interventions dealing with 

partnership communication surrounding monogamy expectations.
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Key messages

▸ Perception of partner’s non-monogamy is an important factor to consider in 

understanding initiation of concurrent sexual behaviour.

▸ Recently perceiving partner’s non-monogamy was strongly associated with 

incident concurrency, suggesting that concurrency may be stimulated 

quickly by perceived partner non-monogamy.

▸ As perception of partner non-monogamy may not accurately reflect 

partner’s behaviour, programmes which promote relationship 

communication skills and explicit monogamy expectations may help reduce 

concurrency.
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Figure 1. 
Project on Partner Dynamics study participants and participant-reported partnerships 

throughout 1 year of follow-up. (a) Representation of the total number of participants in the 

study at each interview. All of these participants were eligible for prevalence analyses. 

However, 176, 256 and 242 participants were ineligible at 4-month, 8-month and 12-month 

incidence analyses because they were concurrent in the previous interval. (b) Representation 

of the number of unique partnerships with valid data reported by participants present at each 

interview, after excluding partnership reports with missing, out-of-range or irreconcilable 

partnership date data: 5, 56, 43 and 31 partnerships at baseline, 4-month, 8-month and 12-

month interviews, respectively.
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Table 1

Selected baseline characteristics of 536 participants enrolled in the Project on Partner Dynamics, Los Angeles, 

California, USA, 2006–2009

Characteristic No.* Percentage

Birth sex

  Female 275 51.3

  Male 261 48.7

Age (years)† 23 (3.8)

  18–24 336 62.7

  25–30 200 37.3

Race/ethnicity

  White, non-Hispanic 159 29.7

  Black, non-Hispanic 151 28.2

  Hispanic/Latino 149 27.8

  Other 77 14.4

Age at sexual debut (years)† 16 (2.6)

  ≤15 192 35.9

  16–18 269 50.3

  >18 74 13.8

Number of sex partners, lifetime† 15 (18.9)

  1 19 3.6

  2–5 138 25.8

  6–10 146 27.3

  11–49 196 36.7

  >49 35 6.6

Number of sex partners, past 4 months† 2 (1.5)

  1 245 45.7

  2 151 28.2

  >2 140 26.1

Alcohol or other drug use during sex‡

  Yes 399 74.6

  No 136 25.4

History of STD diagnosis

  Yes 134 25.0

  No 398 74.3

  Do not know 4 0.8

History of injection drug use

  Yes 11 2.1

  No 525 98.0

Sex with an injection drug user, ever

  Yes 53 9.9
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Characteristic No.* Percentage

  No 453 84.5

  Do not know 30 5.6

*
Total number of non-missing observations. Missing observations: number of sex partners in lifetime (2); age at sexual debut (1); alcohol and other 

drug use in the past 4 months (1).

†
Mean and (SD). Median and (IQR) were age, 23(6); age at sexual debut, 16(3); number of sex partners in lifetime, 9(13) and number of sex 

partners in the past 4 months, 2(2).

‡
Defined as reported alcohol and other drug use during sex with one or more partners in the past 4 months at the baseline interview.
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Table 2

Prevalence and incidence of concurrent sexual partnerships among 536 participants enrolled in the Project on 

Partner Dynamics, Los Angeles, California, USA, 2006–2009

Prevalent concurrency* Incident concurrency†

No.‡ Percentage No.‡ Percentage

Baseline 208/536 38.8 – –

4-months 119/435 27.4 22/259 8.5

8-months 87/377 23.1 27/255 10.6

12-months 84/330 24.5 43/242 17.8

*
For each participant, prevalent concurrency at each interview was defined by an overlap in reported sexual partnership dates during the recall 

period preceding the interview.

†
Incident concurrency was defined as overlap in sexual partnership dates for participants, among those with no overlap during the recall period 

preceding the previous interview.

‡
Denominators for prevalence are all participants interviewed about the preceding recall period. Denominators for incidence are participants who 

were not concurrent during the recall period preceding the previous interview.
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