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Abstract

Background

New strategies to support partner notification (PN) are critical for STD control and require
detailed understanding of how specific individual and partnership characteristics guide noti-
fication decisions.

Methods

From 2011 to 2012, 397 MSM and TW recently diagnosed with HIV, syphilis, or another
STD completed a survey on anticipated notification of recent sexual partners and associ-
ated factors. Qualitative interviews were conducted with a subset of participants to provide
further depth to quantitative findings. Prevalence ratios and generalized estimating equa-
tion (GEE) models were used to analyze participant- and partner-level factors associated
with anticipated PN.

Results

Among all partners reported, 52.5% were described as “Very Likely” or “Somewhat Likely”
to be notified. Anticipated notification was more likely for main partners than casual
(adjusted Prevalence Ratio [aPR], 95% CI: 0.63, 0.54—0.75) or commercial (aPR, 95% CI:
0.44, 0.31-0.62) partners. Other factors associated with likely notification included per-
ception of the partner as an STD source (aPR, 95% CI: 1.27, 1.10-1.48) and anticipated
future sexual contact with the partner (aPR, 95% CI: 1.30, 1.11-1.52). An HIV diagnosis
was associated with a lower likelihood of notification than non-HIV STDs (aPR: 0.68,
0.55-0.86). Qualitative discussion of the barriers and incentives to PN reflected a similar
differentiation of anticipated notification according to partnership type and type of HIV/
STD diagnosis.
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Discussion

Detailed attention to how partnership characteristics guide notification outcomes is essen-
tial to the development of new PN strategies. By accurately and thoroughly assessing the
diversity of partnership interactions among individuals with HIV/STD, new notification tech-
niques can be tailored to partner-specific circumstances.

Introduction

Notification of sexual partners following a sexually transmitted disease (STD) diagnosis s a
central component of public health efforts to control the spread of HIV and other STDs [1-4].
By focusing diagnosis and treatment efforts on the recent sexual contacts of persons newly
diagnosed with HIV or another STD, partner notification (PN) offers the opportunity to target
limited resources to the specific sexual networks that structure disease transmission in the
larger population [5-7]. However, programs to support PN have had a limited effect on notifi-
cation outcomes, with prior analyses estimating only 40-60% of named partners are notified
worldwide [8-10]. Factors influencing notification outcomes include individual behavioral
qualities (self-empowerment, depression, substance use), interpersonal partnership character-
istics (partner type, partnership length, communication patterns), cultural contexts (HIV/STD
stigma, community behavioral norms, structures of gender and sexuality), and socio-structural
frameworks (access to testing and treatment services, local telecommunications infrastructure)
[11-14]. In order to improve notification outcomes, improved understanding of the specific
behavioral, social, and partnership contexts that guide PN in diverse international settings are
needed.

Previous studies of PN have addressed the multilevel pathways that define notification out-
comes. On the individual level, issues of self-efficacyand empowerment have been shown to
influence notification behaviors [15-20]. On the partnership level, factors influencing PN
include partnership type (primary/stable versus secondary/casual partners), as well as interper-
sonal dynamics (communication styles and relations of power within the partnership) [19-24].
In terms of biological factors, the type of STT diagnosed and the perceived likelihood of having
infected (or having been infected by) a given partner also influence PN decisions [25-28].
Finally, social and structural characteristics including social norms of sexual behavior and
communication, as well as the availability of infrastructural resources necessary to support
partner notification and treatment, define larger contexts of PN practices [29, 30].

In Latin America, previous research on PN has indicated a need for new PN strategies [31-
35]. In a survey of notification outcomes among 287 STD-positive, behaviorally high-risk men
and women from urban Peru, 65% of respondents had notified their main partner within one
year of their diagnosis, but only 10% had notified at least one of their casual partners [36].
While shame, embarrassment, and fear of rejection were reported as factors influencing deci-
sions not to notify main and casual partners, lack of contact information was also commonly
cited as a reason for non-notification of secondary partners. Qualitative research with men
who have sex with men (MSM) and transgender women (TW) in Lima has provided further
depth to these findings, suggesting that notification within primary partnerships is driven by a
sense of responsibility and a desire to protect the health of both the individual and their main
partner while notification in casual partnerships is frequently limited by the absence of detailed
contact information, a lack of commitment within the partnership, and fear that stigmatizing
information will be publicly disclosed [22].
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However, these studies have either evaluated knowledge, attitudes, and practices among
MSM/TW generally, or retrospectively reviewed notification outcomes among individuals pre-
viously diagnosed with HIV/STD. Few studies have addressed how the decision-making pro-
cess at the point of diagnosis may influence subsequent notification practices. In order to
design effective strategies to support PN, additional information is needed to assess and influ-
ence individual decision-making processes surrounding notification as they occur, i.e., at the
point of HIV/STD diagnosis. To address this gap, we completed a mixed methods study of atti-
tudes, beliefs, and anticipated partner notification practices among MSM and TW recently
diagnosed with HIV and/or STD in Lima, Peru.

Methods

Between January, 2011 and January, 2012 we enrolled 397 MSM and TW recently diagnosed
with HIV, syphilis, genital herpes, genital ulcer disease (GUD), proctitis and/or urethritis.
MSM and TW undergoing routine HIV/STD testing at the Asociacién Civil Impacta Salud y
Educacién clinical research unit or the Alberto Barton municipal STD clinic, both in the
Lima-Callao metropolitan area, were referred for screening by clinic staff. Enrollment was
limited to men or TW who reported a recent male or transgender female sexual partner and
who reported a new diagnosis of HIV, syphilis, genital herpes, genital ulcer disease (GUD),
proctitis, and/or urethritis within the prior 30 days. After completing post-test counseling
(which included standard partner notification recommendations), participants were invited
to complete a survey about PN and compensated 10 Nuevos soles ($4 USD) for their transpor-
tation costs. Although participants were encouraged to complete the survey immediately fol-
lowing post-test counseling, they were allowed to return to complete the survey within a
30-day period, in order to accommodate potential emotional distress following HIV/STD
diagnosis. All participants provided written informed consent prior to initiating any study
procedures.

Participants completed an 82-item survey addressing demographics, HIV/STD history, atti-
tudes related to PN, and characteristics of their three most recent sexual partners. Four-point
Likert scales were used to address general attitudes about the importance of PN, norms of noti-
fication among their peers and partners, likelihood of notifying their three most recent part-
ners, and reasons why each partner would or would not be notified. For the purpose of data
analysis, 4-point Likert scale responses (Very Likely/Somewhat Likely/Somewhat Unlikely/
Very Unlikely) were re-categorized into binary (Likely/Unlikely) outcomes.

A subset of 30 participants was selected to participate in brief qualitative interviews to
explore in greater depth issues addressed in the quantitative survey. Interview participants
were recruited from the Barton STD clinic site only and were sampled by convenience, accord-
ing to participant and interviewer availability. (There were no statistically significant differ-
ences between the subset of participants interviewed and the larger study population.) No
additional compensation was provided for participating in the qualitative interview. Interviews
lasted 15-20 minutes and used a semi-structured script designed to elaborate on answers pro-
vided in the quantitative survey. Interviews were audio-recorded, transcribed verbatim, and
coded by two separate readers. Following initial review, a preliminary codebook of major
themes was developed and used to systematically code transcripts. The codebook was reviewed
and revised in an iterative process, with discrepancies between coders resolved through discus-
sion and consensus, in order to ensure reliability and accuracy throughout the data analysis
process. Themes were compiled and developed into concepts through collaborative discussion
between members of the study team. All participant quotations are identified by pseudonyms
created for the purpose of this study.
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Ethics, Consent, and Permissions

The study was approved by the Institutional Review Boards of the University of California, Los
Angeles (G10-03-036-01) and Asociacion Civil Impacta Salud y Educacién (0104-2010-CE).
Written informed consent was obtained from all participants prior to enrollment.

Data Analysis

All analyses were limited to participants who provided information on at least one notifiable
(non-anonymous) male sexual partner. Demographic and behavioral characteristics of the
population, and general attitudes, beliefs and practices related to PN were characterized by
prevalence estimates for categorical data, or medians for continuous data. Likely notification of
each respondent’s three most recent partners was used to estimate the frequency of anticipated
notification and assess participant- and partner-specific factors associated with anticipated PN.
Due to the small number of female partners reported, only male and transgender female part-
ners were included in the analysis. Anonymous partners (“Someone you have had sex with but
don’t know their name or other identifying information”) were excluded from all partner-spe-
cific analyses since anonymous partners, by definition, could not be contacted or notified.

To assess partner-specific attitudes and anticipated notification behavior, we used preva-
lence ratios (PR) to analyze participant- and partner-level characteristics associated with antici-
pated likelihood of notifying each of the participants’ three most recent partners. For each
partner reported, participants were asked whether they were likely to notify this specific part-
ner. Participant-level characteristics evaluated include age, education level, sexual identity, sex-
ual role, number of sexual partners in the previous three months (with continuous data re-
categorized as 1, 2-3, or >4 partners), and type of STD diagnosis (HIV only, HIV and another
STD, or other STD only). Partner-level factors assessed in the analysis were partnership type
(stable, casual, or commercial), partner sexual identity (as described by the participant), history
of unprotected anal intercourse (UAI) with the partner, perceived likelihood of having been
infected with an STD by the partner, and anticipated likelihood of future sexual contact with
the partner.

Crude and adjusted prevalence ratios, along with their 95% confidence intervals, were com-
puted for participant- and partner-level factors associated with anticipated notification using
Poisson regression with robust variance estimation and GEE extension with an exchangeable
correlation structure [37, 38]. GEE was used to account for the correlation of variables (both
outcome and several predictors) measured at the partnership level (lower-level unit), where a
maximum of three recent partnerships were reported by each study participant (upper-level
unit) [38]. Only partnerships with complete data (622 of 844 partnerships reported) were
included in the final adjusted regression model. All statistical analyses were completed using
Stata 11.0 (Stata Corporation, College Station, TX).

Results

We enrolled 397 MSM and TW recently diagnosed with HIV, syphilis, genital herpes, genital
ulcer disease (GUD), proctitis, and/or urethritis, of whom 350 provided information on at least
one recent, notifiable male partner. Demographic information and STD prevalence data is pro-
vided in Table 1. Most subjects included in the analysis defined their sexual identity as gay or
homosexual (66.3%) and their sexual role during intercourse as pasivo (receptive; 38.9%) or
moderno (versatile; 46.7%). The majority of participants had been recently diagnosed with
syphilis (53.4%) and/or HIV infection (48.6%), with smaller numbers reporting a diagnosis of
urethritis/proctitis (13.1%) or genital herpes (9.1%). Information on 844 sexual partnerships
with male or transgender female partners was provided, most of which were with casual
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Table 1. Participant and Partner Characteristics of MSM/TW Recently Diagnosed with HIV and/or STI; Lima, Peru 2011.

Participant Characteristics (N = 350 Participants)
Age Median (IQR) 28 (24-35)
Education High School Graduate 127 (36.4%)
University/Vocational Training 143 (41.0%)
Sexual Identity (n = 344) Heterosexual 11 (3.2%)
Bisexual 54 (15.7%)
Homosexual 228 (66.3%)
Transgender 51 (14.8%)
Sexual Role (n = 347) Activo (Insertive) 50 (14.4%)
Pasivo (Receptive) 135 (38.9%)
Moderno (Versatile) 162 (46.7%)
HIV/STI Diagnosis (n = 350) HIV 81 (23.2%)
HIV/STI Co-Infection 89 (25.4%)
Non-HIV STI 180 (51.4%)
Specific STI(s) Diagnosed (n = 350) HIV 170 (48.6%)
Syphilis 187 (53.4%)
Gonorrhea/Chlamydia 46 (13.1%)
HSV-2 32 (9.1%)
Number of Male Sex Partners (3 Months) (n = 350) 1 71 (20.3%)
20r3 84 (24.0%)
>4 195 (55.7%)
Partner Characteristics N = 844 Partners
Type of Partner (n = 844) Stable 300 (35.6%)
Casual 413 (48.9%)
Commercial Sex client 124 (14.7%)
Commercial Sex Worker 7 (0.8%)
Partner Sexual Identity* (n = 786) Heterosexual 112 (14.2%)
Bisexual 315 (40.1%)
Homosexual 341 (43.4%)
Transgender 18 (2.3%)
Partner Sexual Role* Activo (Insertive) 440 (53.1%)
(n=829) Pasivo (Receptive) 127 (15.3%)
Moderno (Versatile) 262 (31.6%)
UAI with Partner (Insertive and/or Receptive) (n = 705) 304 (42.5%)
Partner Likely Source of STI (n=715) 227 (27.0%)
Anticipate Future Sexual Contact with Partner (n = 388) 443 (52.9%)

*As described by the participant

doi:10.1371/journal.pone.0163905.t001

(48.9%) or stable (35.6%) partners and the remainder with commercial sex workers (0.8%) or
clients (14.7%). Participants most often identified their partners as gay/homosexual (43.4%) or
bisexual (40.1%) and their sexual role during intercourse as activo (insertive; 53.1%) or mod-
erno (versatile; 31.6%).

Participants anticipated notifying approximately half (52.5%; 443/844) of all non-anony-
mous partners (Table 2). Partnership type was associated with anticipated notification, with
78.3% (235/300) of stable partners likely to be notified, compared with 43.8% (181/413) of
casual and 20.6% (27/131) of commercial partners (p<0.05 for both comparisons). Notifica-
tion was also more likely for partners with whom participants anticipated future sexual contact
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Table 2. Incentives and Barriers to Partner Notification (By Partner Type) Among MSM/TW Recently Diagnosed with HIV and/or STD; Lima, Peru

2011.

Reasons for Notification
Total Partners Anticipated to Be Notified
To Protect Participant’'s Health
To Protect Partner’s Health
To Protect Community Health
To Maintain Trust in Partnership
Reasons Against Notification
Total Partners Anticipated To Not Be Notified
Fear of Rejection by Partner
Fear of Violence from Partner
Fear of Gossip in Community
No Contact Information for Partner
Not Important to Notify Partner

doi:10.1371/journal.pone.0163905.t002

Main (N = 300)

n = 235 (78.3%)

Partner Type
Casual (N=413)

n = 181 (43.8%)

Commercial (N=131)

n = 27 (20.6%)

189 (80.4%) 116 (64.1%) 10 (37.0%)
125 (53.2%) 100 (55.2%) 22 (81.5%)
72 (30.6%) 56 (30.9%) 9 (33.3%)
125 (53.2%) 76 (42.0%) 10 (37.0%)

n =65 (21.7%)

n = 232 (55.9%)

n =104 (79.4%)

65 (100.0%) 86 (37.1%) 20 (19.2%)
39 (60.0%) 79 (34.0%) 29 (27.9%)
26 (40.0%) 72 (31.0%) 13 (22.1%)
21 (32.3%) 54 (23.3%) 44 (42.3%)
18 (27.7%) 62 (26.7%) 19 (18.3%)

(adjusted Prevalence Ratio and 95% Confidence Interval [aPR, 95% CI] = 1.30, 1.11-1.52) or
who were perceived as likely to have been the source of infection (aPR, 95% CI = 1.27, 1.10-

1.48) (Table 3). Participant characteristics associated with likely notification included the num-
ber of recent male sex partners reported and the type of STD diagnosed, with anticipated notifi-
cation less likely among participants with 4 or more recent partners (aPR, 95% CI = 0.81, 0.67-
0.97) and among participants diagnosed with HIV compared with another STD (aPR, 95%
CI=0.68,0.55-0.86).

Qualitative analysis mirrored the general attitudes as well as incentives/barriers to notifica-
tion observed in the quantitative data (Table 4). Partnership type significantly shaped partici-
pants’ attitudes, with primary responsibility for notification seen towards main partners and
less importance placed on notification of casual partners. Open communication and trust were
frequently cited as important factors in deciding whether to notify a primary partner, “because
they love each other, they live together and share many things. . . I think that in more stable
partnerships you talk more than in a casual encounter” (Rafael; Gay, HIV) In this context, PN
was considered something both important and inevitable, “because sooner or later they are
going to find out, and better if, before she finds out from other sources, that I tell her myself”
(Ivan; Bisexual, Urethritis) In contrast, anticipated notification of casual partners was infre-
quent and justified by the individual’s perceived likelihood of having transmitted an STT during
their sexual contact such that, “I don’t think I will inform him because it was all with protec-
tion, except for the oral sex. There is a risk there, but I'm being sincere that right now I don’t
have—I don’t think I will tell him.” (Aldo; Heterosexual, Urethritis) The lack of interpersonal
trust and honesty observed in casual partnerships often translated into a type of fatalism or
lack of concern for the potential consequences of HIV or STI transmission where, “In the case
of the person who infected me, I don’t think it’s important to tell him because when I asked
him, ‘Have you been tested?” he told me, ‘Yes, one month ago, “What did they tell you?” “That I
didn’t have anything,” and I don’t believe him.” (Fernando; Gay, HIV and Syphilis) Similarly,
for an anonymous partner, “I don’t place a lot of importance on it because it was an anony-
mous partner, so he knew that what could happen, could happen” (Oscar; Gay, Syphilis)
Limited availability of contact information also precluded notification of many casual and
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Table 3. Participant and Partner Characteristics Associated with Anticipated Partner Notification Among MSM/TW Recently Diagnosed with HIV

and/or STD; Lima, Peru 2011.

Participant Characteristics

N cPR (95%Cl) p aPR (95%Cl) p
Age Years 348 1.00 (0.99— 0.30 1.00 (0.99— 0.72
1.01) 1.01)
Education Non-High School Graduate 79 Ref Ref Ref Ref
High School Graduate 127 1.13(0.88- 0.33 1.01(0.79— 0.94
1.46) 1.28)
University/Vocational Training 143 1.32(1.04— | <0.05 1.13(0.91- 0.27
1.67) 1.41)
Participant Sexual Role Activo 50 Ref Ref Ref Ref
Pasivo 135 0.63(0.50- | <0.05| 0.82(0.65— 0.09
0.79) 1.03)
Moderno 162 0.82 (0.68— 0.06 0.94 (0.77- 0.56
1.00) 1.15)
Type of HIV/STD Diagnosis Non-HIV STD 180 Ref Ref Ref Ref
HIV 81 0.67 (0.53- | <0.05| 0.68(0.55—- | <0.05
0.86) 0.86)
HIV/STD Co-Infection 89 0.93(0.77- 0.48 0.86 (0.72— 0.13
1.12) 1.04)
Number of Male Sexual Partners (3 71 Ref Ref Ref Ref
Months) 2-3 84 0.82(0.68— | 0.06 | 0.86(0.71— | 0.12
1.00) 1.04)
>4 195 0.63(0.53- | <0.05| 0.81(0.67- | <0.05
0.75) 0.97)
Partner Characteristics
n/N* cPR (95%Cl) p aPR (95%Cl) p
Partner Type Stable 235/ Ref Ref Ref Ref
300
Casual 181/ 0.58 (0.50- | <0.05| 0.63(0.54- | <0.05
413 0.68) 0.75)
Commercial 27/131 0.33(0.24- | <0.05| 0.44(0.31—- | <0.05
0.46) 0.62)
Partner Sexual |dentity Hetero/Bisexual 204/ Ref Ref Ref Ref
427
Homosexual 206/ 1.23(1.04— |<0.05| 1.08(0.90- 0.41
341 1.45) 1.29)
Transgender 13/18 1.57 (1.08- | <0.05 1.12(0.77- 0.43
2.29) 1.82)
UAI No UAI with Partner 176/ Ref Ref Ref Ref
411
UAI with Partner 189/ 1.47 (1.26— |<0.05| 1.11(0.96— 0.15
304 1.71) 1.29)
Perceived STI Source Partner Not Perceived as Likely Source of HIV/ 290/ Ref Ref Ref Ref
STD 613
Partner Perceived as Likely Source of HIV/STD 152/ 1.35(1.17— | <0.05 1.27(1.10- | <0.05
227 1.55) 1.48)
Future Sexual Contact Future Sexual Contact with Partner Not 160/ Ref Ref Ref Ref
Anticipated 395
Future Sexual Contact with Partner Anticipated 278/ 1.58(1.35—- |<0.05| 1.30(1.11— |<0.05
343 1.86) 1.52)
*Due to clustering of data at participant-level, n/N reported for Partner Characteristics only
doi:10.1371/journal.pone.0163905.t003
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Table 4. Qualitative Analysis of Perceptions, Incentives, and Barriers to Partner Notification Among
MSM/TW Recently Diagnosed with HIV/STI; Lima, Peru 2011.

Stable Partners

Casual Partners

Anonymous Partners

Commercial Partners

Female Partners

Protect Self

Protect Partner

Maintain Trust

Fear of Rejection

Fear of Violence

Fear of Stigma

Partner Notification: General Perceptions

“There is a greater responsibility when you live with someone or you have a
longer time together in your sexual relations. . . with a stable partner there’s
more responsibility to communicate with them about what's going on.” (Enrique;
Gay, Syphilis)

“l think that it's important to tell your partner. Because in that way, he is informed
and can take the necessary steps. . .. I'm referring to a main partner, because a
casual, you see them one time and then you never see them again.” (Julian;
Gay, Proctitis)

“l would never tell them, simply because they are “hit and runs” [choque y
fugas], and | will never see them again.” (Elian; Heterosexual, Urethritis/GUD)

“l was with him in the movie theater [cine]. So with him, | don’t think | will see him
again, so | don’t think | will tell him.” (Alejandro; Heterosexual, Proctitis)

“If a guy finds out that you infected him, one of your clients, then you are already
done for [ya fuiste] and he is going to come looking for you, because you burned
him [lo has quemado].” (Cristina; Transgender, HIV)

“Because it's more difficult to tell a partner, in this case bisexual, that | was with
a man, than to tella man | was with a woman.” (Jose; Bisexual, HIV/Syphilis)

“For the fear that they are going to say to you, ‘What are you doing with men?”
(Carlos; Heterosexual, HIV)

Incentives to Notification

“So that he can get tested and see if he’s okay. That way we can both know that
we’re well, we’re healthy. Because, apparently, someone can look healthy and
you don’t know how they are really.” (Javier; Gay, Urethritis)

“It's a question of mutual care and, if | love him, | have to care for him like |
believe he would do with me.” (Jose; Bisexual, HIV/Syphilis)

“It's more important to talk with your partner, so that they trust you. We all make
mistakes, and if you tell them in time they may understand.” (lvan; Bisexual,
Urethritis)

“With a main partner, you share things, you achieve a level of trust—in
quotations, ‘trust—a level of ‘trust’ so maybe you can tell them.” (Aldo;
Heterosexual, Urethritis)

Barriers to Notification

“For me, it's important to tell my partner, my true partner, but it makes me a little
afraid of rejection. Because of that ‘Where did it come from?’ It came from being
with other partners, and she is going to think the worst, she is going to throw me
out.” (David; Heterosexual, HIV)

“It's a fear, fear of losing that contact, their friendship, or whatever. It's a fear.”
(Aldo; Heterosexual, Urethritis)

“l don’t know him well, and | am a little afraid to tell him. Because | see him
around, he works in the street, he has a group that’s, let’s say, very “rough”
[movido]. That scares me, that maybe he will react with violence.” (Miguel; Gay,
HIV)

“My fear is always that, ‘How can | say | have HIV? How are you going to react?
Will you grab me and punch me, or hit me, or will you cut me off? What will you
do, what will be your reaction?” (Cristina; Transgender, HIV)

“That he would reject me. .. or that he would say when he sees me, ‘That faggot
[maricon] is like that,” that he would say to me that I'm a disease carrier, or that
he would say it to someone else.” (Scarlet; Transgender, HIV)

“Because there is no one trustworthy and | can’t confide in anyone other than my
family. And | know that sometimes there are these little arguments,

resentments, | tell someone and we fight, and so he tells another person, and
another, and another, so then the whole world finds out.” (Princesa;
Transgender, HIV)

(Continued)
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Table 4. (Continued)
Lack of Contact “I’'m not going to tell him because it’s unlikely that | will see him again. Or maybe
Information | will see him, but most likely, | won’t.” (Oscar; Gay, Syphilis)

“I don’t know where to find them. It was, as they say, a casual relationship, | met
them on the street, on some avenue.” (Enrique; Gay, Syphilis)

Loss of Income “Because, really, you need to work. At the moment you tell them, they are going
to reject you and won’t ever want to come near you.” (Scarlet; Transgender,
HIV)

doi:10.1371/journal.pone.0163905.1004

commercial partners since, “I don’t know where to find them. It was, as you say, a casual rela-
tion. I found them in the street, on some avenue” (Enrique; Gay, Syphilis)

Motivations and hindrances to notification followed a similar pattern, with PN described as
both a way to strengthen trust within a relationship and as a potential threat to the stability of
the partnership. Many participants described notification as a way to maintain trust and pro-
tect the health of both partners in a committed relationship: “I will tell him, and I will tell him
so we can care for each other and because he loves me, and so that gives me the trust to tell
him” (Cristina; Transgender, HIV) At the same time, fear of rejection, disclosure of sexual infi-
delity, and disclosure of same-sex sexual activity were cited as key obstacles to notification
within primary partnerships such that, “It’s harder to tell your lady. With the other person, you
can say, ‘Hey, look, you infected me with something; because the other person could have been
with someone else. But your stable partner, no” (Oswaldo; Heterosexual, Urethritis) Although
the possibility of intimate partner violence was often cited as a concern, fear that disclosure
would end a relationship was also frequently reported, “not the fear that he could touch me, or
hit me, no. Fear about how he could react, and maybe you break ties” (Aldo; Heterosexual,
Urethritis) The bidirectional nature of these fears was reflected in one participant’s assessment
of whether his recent partners would tell him if they were diagnosed with an STI: “They would
never tell me. They would never tell me because of fear of cutting off the friendship.” (Carlos;
Heterosexual, HIV)

On a community-level, participants often articulated concerns that disclosure of an HIV/
STD diagnosis would lead to their being publicly identified as promiscuous or diseased, rein-
forcing negative cultural stereotypes about MSM and TW in Peru: “Here in Lima, generally, it
is believed that there is a lot of promiscuity among homosexuals, even more so among pasivo
[receptive] homosexuals. I feel like there is a lot of prejudice, and so the fact of notifying some-
one contributes to those prejudices.” (Javier; Gay, Urethritis) Unfortunately, this societal
stigma against STDs not only inhibited notification but also precluded the public dissemination
of accurate knowledge concerning HIV and STD prevention, diagnosis and treatment: “People
speak in murmurs, nothing more, “This kid has this and that, but there is nowhere that they
offer you a solution, that they tell you like a doctor does, or like you are telling me now, what is
herpes, what is syphilis, gonorrhea. . . that there is treatment.” (Cristina; Transgender, HIV)

Discussion

Our analysis provides important information on the attitudes, beliefs, and anticipated practices
related to partner notification among MSM/TW in Lima, Peru newly diagnosed with HIV and/
or another STD. By interviewing participants during the time period immediately after receiv-
ing their diagnosis, we were able to assess the specific factors influencing their PN decision-
making processes at the time these decisions were being made. As in previous research with
similar populations, partnership type significantly shaped PN beliefs and practices, with main
partners more likely to be notified than casual or commercial partners, and for distinct reasons
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[24, 39]. As a result, detailed understanding of how anticipated PN practices vary between dif-
ferent partnership contexts provides an important area for future research to improve notifica-
tion outcomes.

The significant difference in anticipated notification of primary/stable partners compared
with secondary/casualand commercial sex partners observed in our sample reflects the pri-
macy of partnership type in structuring PN decision-making processes and practices. As in
previous studies in Peru and other global contexts, partnership type not only influences likeli-
hood of PN but also shapes perceptions of potential risks and benefits of notification [26, 40].
For main partners, the most commonly cited reasons for PN were to protect the health of both
the participant and their partner, and to maintain trust in the relationship. Similarly, the most
frequently endorsed explanations for non-notification were intimate partnership issues includ-
ing fear of rejection and violence [41, 42]. Qualitative findings supported these observations,
emphasizing the importance of trust, communication, and mutual care within primary part-
nerships, and the risk for potential disclosure of sexual infidelity in revealing an STD diagnosis
[43]. In contrast, for casual and commercial partners, notification decisions were based less on
participants’ concern for their own health and more oriented towards protecting the health of
the partner (possibly because they did not anticipate future sexual contact with these individu-
als and so predicted a lower personal risk for re-exposure than with a recurrent partner). For
these contacts, perceived barriers to notification were evenly distributed between different jus-
tification options, with perceived likelihood of transmission emphasized and fears of rejection
and violence far less prominent than with main partners.

The other associations with anticipated PN we observed (e.g., the participant’s number of
recent sexual partners, the likelihood of future sexual contact with a given partner, and the per-
ception of a given partner as the likely source of infection) all align with the differences noted
according to partnership type. Participants with higher numbers of recent partners (>4 in 3
months) were less likely to maintain a single, stable partnership in favor of multiple casual and/
or commercial partners, and subsequently were also less likely to anticipate notifying these
recent partners. Similarly, participants who did not anticipate ongoing sexual contact with a
regular partner were less likely to anticipate notifying the person of their diagnosis. Highlight-
ing the importance of protecting the participant against STD re-infection, regardless of their
partnership status, and potentially ascribing blame for STD transmission, participants who
believed that a recent partner was likely to have been the source of their infection were signifi-
cantly more likely to anticipate notifying that person [21, 44].

Aside from partnership characteristics, the other key factor influencing notification deci-
sions was whether the participant had been diagnosed with HIV as compared with another
STD [45]. The lower frequency of anticipated notification for HIV compared with a non-HIV
STD diagnosis reflects the high degree of stigma and shame associated with HIV infection in
Peru. In previous qualitative research, MSM in Peru considered HIV infection as heavily stig-
matized, and described the possibility of notifying a partner of an HIV diagnosis outside their
frame of reference [43]. This observation was reinforced by HIV-infected participants who
described fears of interpersonal violence, social exclusion, and societal stigma as important fac-
tors hindering potential notification.

Our data highlight the interaction of individual attitudes and perceptions, interpersonal
partnership factors, biological STD characteristics, and social and cultural structures in shaping
partner-specific notification practices. While key criteria like partnership type serve as organiz-
ing paradigms for participants’ attitudes and anticipated notification practices, an array of
other factors also contribute to partner-specific notification decisions. Similarly, the motiva-
tions and barriers influencing notification outcomes were primarily guided by partnership type
and reflected a complicated calculus of individual, interpersonal, and social risks and benefits.
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Most importantly, this diversity of partnership types, incentives/barriers to notification, and
anticipated notification practices was simultaneously observed within individual participants
at the time of diagnosis. As a result, effective PN systems will need to acknowledge and address
the multiplicity of PN contexts, decision-making processes, and potential outcomes frequently
encountered by individual patients at the time of HIV/STD diagnosis [46].

Our data has several characteristics that limit the generalizability of our findings. Since the
analysis focuses on anticipated partner notification, we do not have information on actual noti-
fication outcomes, though the frequency of anticipated notification was similar to the preva-
lence of actual notification reported in a similar population from urban Peru [36]. As a result,
participant responses are subject to influence from a range of factors, including social desirabil-
ity bias, and may not accurately reflect their actual likelihood of PN. By enrolling a convenience
sample of individuals recently diagnosed with HIV and/or STD, and without collecting infor-
mation on the refusal rate of potential participants invited to complete the survey, we cannot
determine whether participants in our study are representative of the larger MSM/TW popula-
tion. Similarly, our study was not designed to explore differences between how subgroups of
MSM and TW (such as between cis-gender men and transgender women, or between men
with exclusively male partners and men with male and female partners) may understand and
approach central issues of PN differently. However, by analyzing both quantitative and qualita-
tive data from MSM/TW at the time of their HIV/STD diagnosis, our findings provide a
unique source of important information on the individual, interpersonal, and social factors
that structure anticipated PN decisions among MSM and TW in Lima, Peru.

We present data on anticipated PN practices among Peruvian MSM and TW newly diag-
nosed with HIV and/or another STD. Our findings highlight the importance of partnership
type and associated characteristics in structuring PN decisions and practices. Detailed attention
to how partnership characteristics (including partner type, frequency of sexual contact, trust
and communication within the relationship) define incentives and barriers to notification, and
ultimately guide notification outcomes, is essential to the development of new PN strategies.
Given the availability of new and traditional PN technologies, including patient-delivered
referral cards, expedited partner therapy, anonymous internet-based notification systems, and
third-party contact tracing, the diverse range of available resources can be adapted to the spe-
cific variations in partnership interactions that underlie patients’ anticipated notification prac-
tices [47-49]. In contrast to the “one size fits all” public health approaches to PN common in
developing countries, new approaches to PN should pay detailed attention to how an individu-
al’s range of recent partnership characteristics, their partner-specific patterns of communica-
tion, and social and structural factors collectively promote or discourage partner-specific
notification practices [29]. By accurately and thoroughly assessing the diversity of partnership
interactions maintained by individuals with an HIV/STD diagnosis, new notification technolo-
gies can then be tailored to the circumstances where they are likely to have the greatest effect.

Supporting Information

S1 File. Quantitative survey instrument.
(DOCX)

S2 File. Qualitative semi-structured interview script.
(DOCX)

Acknowledgments

We thank the participants in our study for sharing their lives with us.

PLOS ONE | DOI:10.1371/journal.pone.0163905 September 29, 2016 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0163905.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0163905.s002

@° PLOS | ONE

Anticipated Partner Notification among MSM in Peru

Author Contributions

Conceptualization: JLC.

Data curation: JLC ERS.

Formal analysis: JLC APB ERS.

Funding acquisition: JLC.

Investigation: JLC APB HJS.

Methodology:JLC APB.

Project administration: JLC JRL.

Supervision: JLC.

Validation: JLC APB.

Visualization: JLC.

Writing - original draft: JLC.

Writing - review & editing: JLC APB ERS HJS JS JRL.

References

1.

10.

1.

Golden MR, Manhart LE. Innovative approaches to the prevention and control of bacterial sexually
transmitted infections. Infect Dis Clin North Am. 2005; 19(2):513-40. Epub 2005/06/21. S0891-5520
(05)00023-1 [pii] doi: 10.1016/j.idc.2005.03.004 PMID: 15963886.

Hogben M. Partner notification for sexually transmitted diseases. Clin Infect Dis. 2007; 44 Suppl 3:
S160-74. Epub 2007/03/08. CID40991 [pii] doi: 10.1086/511429 PMID: 17342669.

Mathews C, Coetzee D. Partner notification for the control of sexually transmitted infections. BMJ.
2007; 334(7589):323. Epub 2007/02/17. 334/7589/323 [pii] doi: 10.1136/bmj.39114.635405.80 PMID:
17303839.

Hawkes S, Mabey D, Mayaud P. Partner notification for the control of sexually transmitted infections.
BMJ. 2003; 327(7416):633—4. Epub 2003/09/283. doi: 10.1136/bmj.327.7416.633327/7416/633 [pii].
PMID: 14500409.

Golden MR. Editorial: HIV partner notification: a neglected prevention intervention. Sex Transm Dis.
2002; 29(8):472-5. Epub 2002/08/13. doi: 10.1097/00007435-200208000-00007 PMID: 12172532.

Valles X, Carnicer-Pont D, Casabona J. Estudios de contactos para infecciones de transmision sexual:
una actividad descuidada? Gac Sanit. 2011; 25(3):224—32. doi: 10.1016/j.gaceta.2010.12.003 PMID:
21420203

Wohlfeiler D, Potterat JJ. Using gay men’s sexual networks to reduce sexually transmitted disease
(STD)/human immunodeficiency virus (HIV) transmission. Sex Transm Dis. 2005; 32(10 Suppl):S48—
52. Epub 2005/10/06. 00007435-200510001-00009 [pii]. PMID: 16205293.

Alam N, Chamot E, Vermund SH, Streatfield K, Kristensen S. Partner notification for sexually transmit-
ted infections in developing countries: a systematic review. BMC public health. 2010; 10:19. doi: 10.
1186/1471-2458-10-19 PMID: 20082718; PubMed Central PMCID: PMC2821362.

Low N, Broutet N, Adu-Sarkodie Y, Barton P, Hossain M, Hawkes S. Global control of sexually trans-
mitted infections. Lancet. 2006; 368(9551):2001-16. Epub 2006/12/05. S0140-6736(06)69482-8 [pii]
doi: 10.1016/S0140-6736(06)69482-8 PMID: 17141708.

van Aar F, Schreuder |, van Weert Y, Spijker R, Gotz H, Op de Coul E, et al. Current practices of part-
ner notification among MSM with HIV, gonorrhoea and syphilis in the Netherlands: an urgent need for
improvement. BMC infectious diseases. 2012; 12:114. doi: 10.1186/1471-2334-12-114 PMID:
22583517; PubMed Central PMCID: PMC3472393.

Bilardi JE, Fairley CK, Hopkins CA, Hocking JS, Temple-Smith MJ, Bowden FJ, et al. Experiences and
Outcomes of Partner Notification Among Men and Women Recently Diagnosed With Chlamydia and
Their Views on Innovative Resources Aimed at Improving Notification Rates. Sex Transm Dis. 2010;
37(4):253-8. doi: 10.1097/0LQ.0b013e3181d012e0 PMID: 20182407.

PLOS ONE | DOI:10.1371/journal.pone.0163905 September 29, 2016 12/15


http://dx.doi.org/10.1016/j.idc.2005.03.004
http://www.ncbi.nlm.nih.gov/pubmed/15963886
http://dx.doi.org/10.1086/511429
http://www.ncbi.nlm.nih.gov/pubmed/17342669
http://dx.doi.org/10.1136/bmj.39114.635405.80
http://www.ncbi.nlm.nih.gov/pubmed/17303839
http://dx.doi.org/10.1136/bmj.327.7416.633327/7416/633
http://www.ncbi.nlm.nih.gov/pubmed/14500409
http://dx.doi.org/10.1097/00007435-200208000-00007
http://www.ncbi.nlm.nih.gov/pubmed/12172532
http://dx.doi.org/10.1016/j.gaceta.2010.12.003
http://www.ncbi.nlm.nih.gov/pubmed/21420203
http://www.ncbi.nlm.nih.gov/pubmed/16205293
http://dx.doi.org/10.1186/1471-2458-10-19
http://dx.doi.org/10.1186/1471-2458-10-19
http://www.ncbi.nlm.nih.gov/pubmed/20082718
http://dx.doi.org/10.1016/S0140-6736(06)69482-8
http://www.ncbi.nlm.nih.gov/pubmed/17141708
http://dx.doi.org/10.1186/1471-2334-12-114
http://www.ncbi.nlm.nih.gov/pubmed/22583517
http://dx.doi.org/10.1097/OLQ.0b013e3181d012e0
http://www.ncbi.nlm.nih.gov/pubmed/20182407

@° PLOS | ONE

Anticipated Partner Notification among MSM in Peru

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Fortenberry JD, Brizendine EJ, Katz BP, Orr DP. The role of self-efficacy and relationship quality in
partner notification by adolescents with sexually transmitted infections. Arch Pediatr Adolesc Med.
2002; 156(11):1133-7. Epub 2002/11/07. poa20128 [pii]. doi: 10.1001/archpedi.156.11.1133 PMID:
12413343.

Mimiaga MJ, Reisner SL, Tetu AM, Cranston K, Bertrand T, Novak DS, et al. Psychosocial and Behav-
ioral Predictors of Partner Notification After HIV and STI Exposure and Infection Among MSM. AIDS
and behavior. 2008; 13(4):738—-45. PMID: 18636324. doi: 10.1007/s10461-008-9424-y

Nuwaha F, Faxelid E, Wabwire-Mangen F, Eriksson C, Hojer B. Psycho-social determinants for sexual
partner referral in Uganda: quantitative results. Soc Sci Med. 2001; 53(10):1287-301. Epub 2001/10/
26. doi: 10.1016/S0277-9536(00)00410-X PMID: 11676401.

Alam N, Streatfield PK, Khan SI, Momtaz D, Kristensen S, Vermund SH. Factors associated with part-
ner referral among patients with sexually transmitted infections in Bangladesh. Soc Sci Med. 2010; 71
(11):1921-6. doi: 10.1016/j.socscimed.2010.09.009 PMID: 20943297; PubMed Central PMCID:
PMC2991073.

Mimiaga MJ, Reisner SL, Tetu AM, Cranston K, Bertrand T, Novak DS, et al. Psychosocial and Behav-
ioral Predictors of Partner Notification After HIV and STI Exposure and Infection Among MSM. AIDS
and behavior. 2009; 13(4):738—-45. PMID: 18636324. doi: 10.1007/s10461-008-9424-y

Coleman C, Lohan M. Sexually acquired infections: do lay experiences of partner notification challenge
practice? Journal of Advanced Nursing. 2007; 58(1):35—43. doi: 10.1111/].1365-2648.2007.04193.x
PMID: 17394614

Fortenberry JD, McFarlane M, Bleakley A, Bull S, Fishbein M, Grimley DM, et al. Relationships of
stigma and shame to gonorrhea and HIV screening. Am J Public Health. 2002; 92(3):378-81. doi: 10.
2105/AJPH.92.3.378 PMID: 11867314.

Cambou MC, Perez-Brumer AG, Segura ER, Salvatierra HJ, Lama JR, Sanchez J, et al. The risk of
stable partnerships: associations between partnership characteristics and unprotected anal inter-
course among men who have sex with men and transgender women recently diagnosed with HIV and/
or STl in Lima, Peru. PLoS One. 2014; 9(7):e102894. doi: 10.1371/journal.pone.0102894 PMID:
25029514; PubMed Central PMCID: PMCPMC4100899.

Perez-Brumer AG, Oldenburg CE, Segura ER, Sanchez J, Lama JR, Clark JL. Anonymous partner-
ships among MSM and transgender women (TW) recently diagnosed with HIV and other STls in Lima,
Peru: an individual-level and dyad-level analysis. Sex Transm Infect. 2016. doi: 10.1136/sextrans-
2015-052310 PMID: 26912910.

Abraham T, Macauda M, Erickson P, Singer M. "And let me see them damn papers!" The role of STI/
AIDS screening among urban African American and Puerto Rican youth in the transition to sex without
a condom. AIDS and behavior. 2011; 15(7):1359-71. doi: 10.1007/s10461-010-9811-z PMID:
20844945.

Gorbach PM, Holmes KK. Transmission of STIs/HIV at the partnership level: beyond individual-level
analyses. J Urban Health. 2003; 80(4 Suppl 3):iii15—25. Epub 2004/01/10. doi: 10.1093/jurban/jtg079
PMID: 14713668.

Harrison A, Lurie M, Wilkinson N. Exploring partner communication and patterns of sexual networking:
qualitative research to improve management of sexually transmitted diseases. Health transition
review: the cultural, social, and behavioural determinants of health. 1997; 7 Suppl 3:103-7. PMID:
10175971.

Lichtenstein B, Schwebke JR. Partner notification methods for African American men being treated for
trichomoniasis: a consideration of main men, Second Hitters, and Third Players. Med Anthropol Q.
2005; 19(4):383—401. doi: 10.1525/maq.2005.19.4.383 PMID: 16435646.

Gorbach PM, Aral SO, Celum C, Stoner BP, Whittington WL, Galea J, et al. To notify or not to notify:
STD patients’ perspectives of partner notification in Seattle. Sexually transmitted diseases. 2000; 27
(4):193-200. doi: 10.1097/00007435-200004000-00003 PMID: 10782740.

Gorbach PM, Galea JT, Amani B, Shin A, Celum C, Kerndt P, et al. Don’t ask, don't tell: patterns of HIV
disclosure among HIV positive men who have sex with men with recent STI practising high risk behav-
iour in Los Angeles and Seattle. Sex Transm Infect. 2004; 80(6):512—7. Epub 2004/12/02. 80/6/512
[pii] doi: 10.1136/sti.2004.010918 PMID: 15572626.

Mimiaga MJ, Reisner SL, Tetu AM, Bonafide KE, Cranston K, Bertrand T, et al. Partner notification
after STD and HIV exposures and infections: knowledge, attitudes, and experiences of Massachusetts
men who have sex with men. Public health reports. 2009; 124(1):111-9. PMID: 19413033; PubMed
Central PMCID: PMC2602936.

Blair CS, Segura ER, Perez-Brumer AG, Sanchez J, Lama JR, Clark JL. Sexual Orientation, Gender
Identity and Perceived Source of Infection Among Men Who Have Sex with Men (MSM) and

PLOS ONE | DOI:10.1371/journal.pone.0163905 September 29, 2016 13/15


http://dx.doi.org/10.1001/archpedi.156.11.1133
http://www.ncbi.nlm.nih.gov/pubmed/12413343
http://www.ncbi.nlm.nih.gov/pubmed/18636324
http://dx.doi.org/10.1007/s10461-008-9424-y
http://dx.doi.org/10.1016/S0277-9536(00)00410-X
http://www.ncbi.nlm.nih.gov/pubmed/11676401
http://dx.doi.org/10.1016/j.socscimed.2010.09.009
http://www.ncbi.nlm.nih.gov/pubmed/20943297
http://www.ncbi.nlm.nih.gov/pubmed/18636324
http://dx.doi.org/10.1007/s10461-008-9424-y
http://dx.doi.org/10.1111/j.1365-2648.2007.04193.x
http://www.ncbi.nlm.nih.gov/pubmed/17394614
http://dx.doi.org/10.2105/AJPH.92.3.378
http://dx.doi.org/10.2105/AJPH.92.3.378
http://www.ncbi.nlm.nih.gov/pubmed/11867314
http://dx.doi.org/10.1371/journal.pone.0102894
http://www.ncbi.nlm.nih.gov/pubmed/25029514
http://dx.doi.org/10.1136/sextrans-2015-052310
http://dx.doi.org/10.1136/sextrans-2015-052310
http://www.ncbi.nlm.nih.gov/pubmed/26912910
http://dx.doi.org/10.1007/s10461-010-9811-z
http://www.ncbi.nlm.nih.gov/pubmed/20844945
http://dx.doi.org/10.1093/jurban/jtg079
http://www.ncbi.nlm.nih.gov/pubmed/14713668
http://www.ncbi.nlm.nih.gov/pubmed/10175971
http://dx.doi.org/10.1525/maq.2005.19.4.383
http://www.ncbi.nlm.nih.gov/pubmed/16435646
http://dx.doi.org/10.1097/00007435-200004000-00003
http://www.ncbi.nlm.nih.gov/pubmed/10782740
http://dx.doi.org/10.1136/sti.2004.010918
http://www.ncbi.nlm.nih.gov/pubmed/15572626
http://www.ncbi.nlm.nih.gov/pubmed/19413033

@° PLOS | ONE

Anticipated Partner Notification among MSM in Peru

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

Transgender Women (TW) Recently Diagnosed with HIV and/or STl in Lima, Peru. AIDS and behavior.
2016. doi: 10.1007/s10461-015-1276-7 PMID: 26767533.

Faxelid EA, Ramstedt KM. Partner notification in context: Swedish and Zambian experiences. Soc Sci
Med. 1997; 44(8):1239-43. Epub 1997/04/01. S0277953696003127 [pii]. doi: 10.1016/S0277-9536
(96)00312-7 PMID: 9131748.

Lohan M, Coleman C, Begley CM. Regulating sexual bodies or addressing health needs? Men who
have sex with men and partner notification. Crit Pub Health. 2009; 19(3-4):325-39. doi: 10.1080/
09581590902906211

Klisch SA, Mamary E, Diaz Olavarrieta C, Garcia SG. Patient-led partner notification for syphilis: Strat-
egies used by women accessing antenatal care in urban Bolivia. Soc Sci Med. 2007; 65(6):1124-35.
Epub 2007/06/15. S0277-9536(07)00227-4 [pii] doi: 10.1016/j.socscimed.2007.04.025 PMID:
17561325.

Althaus CL, Turner KM, Mercer CH, Auguste P, Roberts TE, Bell G, et al. Effectiveness and cost-effec-
tiveness of traditional and new partner notification technologies for curable sexually transmitted infec-
tions: observational study, systematic reviews and mathematical modelling. Health technology
assessment. 2014; 18(2):1-100, vii—viii. doi: 10.3310/hta18020 PMID: 24411488.

Diaz Olavarrieta C, Valencia J, Wilson K, Garcia SG, Tinajeros F, Sanchez T. Assessing the effective-
ness of a patient-driven partner notification strategy among pregnant women infected with syphilis in
Bolivia. Sex Transm Infect. 2011; 87(5):415-9. doi: 10.1136/sti.2010.047985 PMID: 21460387.

Jones HE, Lippman SA, Pinho AA, Luppi CG, van de Wijgert JH, Diaz J. Partner-delivered medication
for sexually transmitted infections: findings from Brazil. Gac Med Mex. 2006; 142 Suppl 2:69-76.
PMID: 19031681.

Garcia PJ, Williams E, Carcamo CP, Chiappe M, Holmes KK, Peeling RW, et al. Partner Notification
Among Peruvian Pregnant Women With Syphilis. Sex Transm Dis. 2015; 42(8):457—62. doi: 10.1097/
OLQ.0000000000000314 PMID: 26165438.

Clark JL, Long CM, Giron JM, Cuadros JA, Caceres CF, Coates TJ, et al. Partner notification for sexu-
ally transmitted diseases in Peru: knowledge, attitudes, and practices in a high-risk community. Sex
Transm Dis. 2007; 34(5):309—13. Epub 2006/10/04. doi: 10.1097/01.0lq.0000240289.84094.93 PMID:
17016236.

Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: an empirical
comparison of models that directly estimate the prevalence ratio. BMC medical research methodology.
2003; 3:21. doi: 10.1186/1471-2288-3-21 PMID: 14567763; PubMed Central PMCID: PMC521200.

Hanley JA, Negassa A, Edwardes MD, Forrester JE. Statistical analysis of correlated data using gener-
alized estimating equations: an orientation. American journal of epidemiology. 2003; 157(4):364—75.
PMID: 12578807. doi: 10.1093/aje/kwf215

Apoola A, Radcliffe KW, Das S, Robshaw V, Gilleran G, Kumari BS, et al. Preferences for partner noti-
fication method: variation in responses between respondents as index patients and contacts. Int J STD
AIDS. 2007; 18(7):493—-4. Epub 2007/07/27. doi: 10.1258/095646207781147238 PMID: 17650574.

Pines HA, Patterson TL, Rangel G, Martinez G, Bazzi AR, Ulibarri MD, et al. STI/HIV test result disclo-
sure between female sex workers and their primary, non-commercial male partners in two Mexico-US
border cities: a prospective study. Sex Transm Infect. 2015; 91(3):207—13. doi: 10.1136/sextrans-
2014-051663 PMID: 25298381; PubMed Central PMCID: PMCPMC4390518.

Diaz-Olavarrieta C, Garcia SG, Feldman BS, Polis AM, Revollo R, Tinajeros F, et al. Maternal syphilis
and intimate partner violence in Bolivia: a gender-based analysis of implications for partner notification
and universal screening. Sex Transm Dis. 2007; 34(7 Suppl):S42-6. doi: 10.1097/01.0lg.0000261725.
79965.af PMID: 17592389.

Rosenfeld EA, Marx J, Terry MA, Stall R, Pallatino C, Borrero S, et al. Intimate partner violence, part-
ner notification, and expedited partner therapy: a qualitative study. Int J STD AIDS. 2016; 27(8):656—
61. doi: 10.1177/0956462415591938 PMID: 26088259.

Clark JL, Perez-Brumer A, Salazar X. "Manejar la Situacion": Partner Notification, Partner Manage-
ment, and Conceptual Frameworks for HIV/STI Control Among MSM in Peru. AIDS and behavior.
2015; 19(12):2245-54. doi: 10.1007/s10461-015-1049-3 PMID: 25821149; PubMed Central PMCID:
PMC4586286.

St Lawrence JS, Kuo WH, Hogben M, Montano DE, Kasprzyk D, Phillips WR. STD care: variations in
clinical care associated with provider sex, patient sex, patients’ self-reported symptoms or high-risk
behaviors, partner STD history. Soc Sci Med. 2004; 59(5):1011-8. doi: 10.1016/j.socscimed.2003.12.
018 PMID: 15186901.

Mimiaga MJ, Tetu AM, Gortmaker S, Koenen KC, Fair AD, Novak DS, et al. HIV and STD Status
Among MSM and Attitudes About Internet Partner Notification for STD Exposure. Sex Transm Dis.
2007. Epub 2007/11/17. doi: 10.1097/0OLQ.0b013e3181573d84 PMID: 18007274.

PLOS ONE | DOI:10.1371/journal.pone.0163905 September 29, 2016 14/15


http://dx.doi.org/10.1007/s10461-015-1276-7
http://www.ncbi.nlm.nih.gov/pubmed/26767533
http://dx.doi.org/10.1016/S0277-9536(96)00312-7
http://dx.doi.org/10.1016/S0277-9536(96)00312-7
http://www.ncbi.nlm.nih.gov/pubmed/9131748
http://dx.doi.org/10.1080/09581590902906211
http://dx.doi.org/10.1080/09581590902906211
http://dx.doi.org/10.1016/j.socscimed.2007.04.025
http://www.ncbi.nlm.nih.gov/pubmed/17561325
http://dx.doi.org/10.3310/hta18020
http://www.ncbi.nlm.nih.gov/pubmed/24411488
http://dx.doi.org/10.1136/sti.2010.047985
http://www.ncbi.nlm.nih.gov/pubmed/21460387
http://www.ncbi.nlm.nih.gov/pubmed/19031681
http://dx.doi.org/10.1097/OLQ.0000000000000314
http://dx.doi.org/10.1097/OLQ.0000000000000314
http://www.ncbi.nlm.nih.gov/pubmed/26165438
http://dx.doi.org/10.1097/01.olq.0000240289.84094.93
http://www.ncbi.nlm.nih.gov/pubmed/17016236
http://dx.doi.org/10.1186/1471-2288-3-21
http://www.ncbi.nlm.nih.gov/pubmed/14567763
http://www.ncbi.nlm.nih.gov/pubmed/12578807
http://dx.doi.org/10.1093/aje/kwf215
http://dx.doi.org/10.1258/095646207781147238
http://www.ncbi.nlm.nih.gov/pubmed/17650574
http://dx.doi.org/10.1136/sextrans-2014-051663
http://dx.doi.org/10.1136/sextrans-2014-051663
http://www.ncbi.nlm.nih.gov/pubmed/25298381
http://dx.doi.org/10.1097/01.olq.0000261725.79965.af
http://dx.doi.org/10.1097/01.olq.0000261725.79965.af
http://www.ncbi.nlm.nih.gov/pubmed/17592389
http://dx.doi.org/10.1177/0956462415591938
http://www.ncbi.nlm.nih.gov/pubmed/26088259
http://dx.doi.org/10.1007/s10461-015-1049-3
http://www.ncbi.nlm.nih.gov/pubmed/25821149
http://dx.doi.org/10.1016/j.socscimed.2003.12.018
http://dx.doi.org/10.1016/j.socscimed.2003.12.018
http://www.ncbi.nlm.nih.gov/pubmed/15186901
http://dx.doi.org/10.1097/OLQ.0b013e3181573d84
http://www.ncbi.nlm.nih.gov/pubmed/18007274

@° PLOS | ONE

Anticipated Partner Notification among MSM in Peru

46.

47.

48.

49.

Singer MC, Erickson PI, Badiane L, Diaz R, Ortiz D, Abraham T, et al. Syndemics, sex and the city:
understanding sexually transmitted diseases in social and cultural context. Soc Sci Med. 2006; 63
(8):2010-21. doi: 10.1016/j.socscimed.2006.05.012 PMID: 16782250.

Bilardi JE, Fairley CK, Hopkins CA, Hocking JS, Sze JK, Chen MY. Let Them Know: evaluation of an
online partner notification service for chlamydia that offers E-mail and SMS messaging. Sex Transm
Dis. 2010; 37(9):563-5. doi: 10.1097/0OLQ.0b013e3181d707f1 PMID: 20351621.

Trelle S, Shang A, Nartey L, Cassell JA, Low N. Improved effectiveness of partner notification for
patients with sexually transmitted infections: systematic review. BMJ. 2007; 334(7589):354. Epub
2007/01/24. bmj.39079.460741.7C [pii] doi: 10.1136/bmj.39079.460741.7C PMID: 17237298.

Menza TW, De Lore JS, Fleming M, Golden MR. Partner notification for gonococcal and chlamydial
infections in men who have sex with men: success is underestimated by traditional disposition codes.
Sex Transm Dis. 2008; 35(1):84—90. doi: 10.1097/0LQ.0b013e31814fb125 PMID: 17898677.

PLOS ONE | DOI:10.1371/journal.pone.0163905 September 29, 2016 15/15


http://dx.doi.org/10.1016/j.socscimed.2006.05.012
http://www.ncbi.nlm.nih.gov/pubmed/16782250
http://dx.doi.org/10.1097/OLQ.0b013e3181d707f1
http://www.ncbi.nlm.nih.gov/pubmed/20351621
http://dx.doi.org/10.1136/bmj.39079.460741.7C
http://www.ncbi.nlm.nih.gov/pubmed/17237298
http://dx.doi.org/10.1097/OLQ.0b013e31814fb125
http://www.ncbi.nlm.nih.gov/pubmed/17898677

