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Abstract
Background—Patient-initiated notification is a commonly used practice for notifying sex
partners of possible exposure to a sexually transmitted infection (STI), yet 46% to 75% of partners
are never treated. The Contraceptive CHOICE Project (CHOICE) is a longitudinal cohort study of
women that provides no-cost contraception, STI testing, treatment to participants, and free partner
treatment. Our objective was to evaluate characteristics of women who tested positive for
chlamydia, gonorrhea, or trichomoniasis, and their association with successful partner treatment.

Methods—We analyzed baseline survey and STI testing, notification, and treatment data from
the first 5,087 participants enrolled in CHOICE. We considered “treated partners” to be men who
received antibiotic treatment at the study clinic or by a prescription through the study. Independent
predictors of successful partner treatment were identified using univariate analysis and
multivariable analysis using Poisson regression with robust error variance.

Results—Forty-four percent of male partners were successfully treated. Women whose partners
were less likely to obtain treatment were black (RRadj=0.6; 95% CI: 0.5–0.8) or reported some
concern about future STI with the partner (RRadj=0.6; 95% CI: 0.4, 0.8). Women whose partners
were more likely to receive treatment were living with their partner (RRadj=1.4; 95% CI: 1.1–1.8)
or reported recent inconsistent condom use (RRadj=1.5; 95% CI: 1.1–2.1).

Conclusions—The male partner treatment rate resulting from female patient-initiated partner
notification in our study was low. Our findings highlight the need to develop novel notification
interventions that yield higher partner treatment rates and consider patient-specific factors, such as
race and relationship status.
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INTRODUCTION
It is estimated that over 19 million cases of sexually transmitted infections (STIs) occur in
the United States each year.1 According to the most recent report from the Centers for
Disease Control and Prevention, the number of reported chlamydia cases increased
nationally by 5.1% from 409.2 to 426.0 per 100,000 persons between 2009 and 2010, with
continually high chlamydia rates in the Midwest.2 In St. Louis, Missouri, where this study
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takes place, rates of infections with Chlamydia trachomatis and Neisseria gonorrhoeae are
consistently among the highest in the nation.2, 3 The short- and long-term health effects of
bacterial STIs are substantial, including pelvic inflammatory disease, ectopic pregnancy,
infertility, chronic pelvic pain, and adverse pregnancy outcomes such as preterm delivery
and low birth weight infants.4 Consequently, STIs are associated with high direct and
indirect healthcare costs, amounting to $17 billon annually.2

Partner notification is a public health intervention aimed at reducing the transmission of
STIs and preventing re-infection. Partner notification consists of contacting the sex partners
of infected individuals to notify them about their potential STI exposures, and offering
healthcare services such as testing, treatment, and risk-reduction counseling.5, 6 Patient-
initiated partner notification requires fewer resources than provider-initiated partner
notification,7, 8 and has been central to most STI control efforts.6 Expedited partner therapy
(EPT) provides patients with medication to give to their partners for STI treatment without
an in-depth clinical assessment. Studies have demonstrated that EPT is feasible and cost-
effectiveness,9 and is more effective than simple partner notification in reducing persistent
or recurrent chlamydia or gonorrhea infection.10,11 Despite its potential benefits, EPT is
used inconsistently used by a majority of physicians12,13 and it is fully permissible in only
30 states, some of which have specific restrictions.14 In the state of Missouri, EPT is
authorized for chlamydia or gonorrhea treatment only, but not for trichomoniasis.14

Findings from observational and clinical trial studies examining female patient-initiated
partner notification report that only 25% to 54% of male partners received treatment for N.
gonorrhoeae, C. trachomatis, or T. vaginalis infection.8, 15, 16 Higher partner treatment rates
of 53% to 79% are reported when based on the report of the female index patient.17–19 The
large numbers of untreated partners with patient-initiated partner notification methods and
the limited number of studies specifically examining female-initiated partner notification
suggest that a more thorough understanding of the factors associated with successful partner
STI treatment is necessary.20

The present study is a secondary data analysis that describes the demographic and
behavioral characteristics associated with C. trachomatis (CT), N. gonorrhoeae (GC), and
Trichomonas vaginalis (TV) infections among St. Louis women enrolled in a cohort study
and examines the characteristics associated with successful male partner treatment following
patient-initiated partner notification.

MATERIALS AND METHODS
The Contraceptive CHOICE Project (CHOICE) is an ongoing longitudinal study of 9,256 St.
Louis women that seeks to promote the use of the most effective contraceptive methods to
affect a population-level decrease in the number of unintended pregnancies.21 Women
enrolled in CHOICE are followed for 2–3 years, during which time they are provided with
contraception, STI screening, and STI treatment at no cost. Women are recruited to
participate through provider referral, word-of-mouth, and while seeking care at specific
recruitment locations including a university-based research clinic and community clinics
that provide abortion care and general gynecologic and family planning services. Briefly,
women are eligible to participate if they are 14–45 years of age, reside in St. Louis or seek
clinical care in study-affiliated clinics, wish to avoid pregnancy for one year, have not had a
hysterectomy or tubal ligation, have had sex with a male partner in the past 6 months or
intend to have sex in the ensuing 6 months, and desire a new method of contraception.
Eligible women undergo an enrollment session wherein they provide informed written
consent and contact information, and respond to a staff-administered structured baseline
questionnaire. The questionnaire collects information regarding the participant’s
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demographic characteristics and reproductive history, as well as the relationship
characteristics and sexual behaviors with her main and other sexual partners. Following
enrollment, women are contacted at 3- and 6-month post-enrollment and every 6 months
thereafter with telephone surveys to measure contraceptive method continuation and
satisfaction. For women under the age of 18, we obtained minor assent in addition to the
informed consent of a parent or legal guardian. The CHOICE protocol was approved by the
Washington University in St. Louis School of Medicine Human Research Protection Office
prior to the initiation of recruitment.

At enrollment, participants submitted self-collected vaginal specimens for CT, GC, and TV
screening. CT and GC infection were detected through DNA strand displacement
amplification technology using BDProbeTec ET (Becton Dickson, Sparks, MD)
instruments. The InPouch™ TV (BioMed Diagnostics, White City, Oregon) culture was used
to detect TV infection. All participants with positive test results were notified by a staff
clinician via telephone; participants with negative test results were notified by letter.
Antibiotic treatment for STIs could be obtained from the study clinic or at a study-affiliated
pharmacy at no cost to the participant.

During STI notification participants received standardized educational information
regarding their infection and the need for treatment. The study clinician also encouraged
participants to inform their partner(s) of their positive test result to prevent re-infection and
to offer them free treatment through the study. If the participant arrived for treatment
without her partner, the clinician again reminded her to notify her partner and recommend
treatment through the study clinic. Partners were not screened for STIs, but were provided
with treatment following clinician consultation with the male partner via a telephone
prescription to a pharmacy or during a visit to the study clinic. The study clinic served only
CHOICE participants and operated five days per week with evening hours and two
Saturdays per month. STI treatment was considered a priority by the research team and
every effort was made to accommodate appointments for patients and partners to receive
treatment. The clinic was located on the perimeter of a medical school campus near public
transportation lines with signage that stated it was a research building. Expedited partner
therapy (EPT) was not offered as it was not permitted in Missouri at the time of initiation of
this study; however, EPT was recently legalized in August 2010. STI treatment for both the
patient and her partner(s) was documented on standardized forms.

We considered “treated partners” to be those who received antibiotic treatment either via a
prescription through the study or at the study clinic. CHOICE participants who reported
their partner(s) would or had sought STI treatment elsewhere were not considered “treated”
for this analysis due to our inability to obtain objective treatment confirmation. However, we
did review the 186 medical charts of participants whose partners did not receive treatment to
determine if documentation regarding partner treatment elsewhere was noted by the study
clinician.

Appropriate descriptive statistics were used to compare the demographic, behavioral, and
relationship characteristics of women who (1) tested positive for any infection with women
who did not test positive and (2) whose partner(s) obtained treatment with those of women
whose partner(s) did not obtain treatment. We examined predictors of a woman testing
positive using logistic regression and present relative risk estimates. Because the STI
prevalence rate was low in our study, the odds ratio generated in logistic regression is
considered a reliable estimate of the relative risk. To analyze the predictors of whether a
participant’s partner obtained STI treatment, we used Poisson regression with robust error
variance. This regression technique allows for an unbiased estimate of the relative risk when
the outcome of interest occurs more than 10% of the time, as was the case for partner STI
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treatment in this analysis.22 Independent predictors of successful partner treatment were
identified via univariate analyses and included in our multivariable analyses. Statistical
analyses were conducted using SAS Software (v.9.2., SAS Institute, Cary, NC).

RESULTS
Of the first 5,087 women enrolled in CHOICE from August 2007 through December 2009,
70% enrolled at the university-based study clinic, 48% were black, 60% were 25 years or
less, and over 50% reported difficulty paying for basic necessities or receiving public
assistance. One in three women were living with a partner or spouse, more than half reported
unprotected sex during the past month, and 40% reported a history of STI (Table 1).

Fifty-two women (1%) did not consent to STI screening at enrollment and 344 women (7%)
had one or more unsatisfactory or missing test results, therefore 396 were excluded from this
analysis (Figure 1). Of the 4,691 women (92%) who consented to and successfully
completed CT, GC, and TV screening, 335 women (7%) were STI-positive at enrollment.
The baseline prevalence rate for CT, GC, and TV were 3% (n=134), 0.3% (n=12), and 4%
(n=207), respectively. Of the participants testing positive, 18 (5%) were co-infected with
more than one STI.

Participants who were black (OR=5.7, 95% CI 4.2, 7.8), aged 18–20 years (OR=2.0, 95% CI
1.5, 2.7), reported difficulty paying for basic necessities or currently received public
assistance (OR=2.1, 95% CI 1.7, 2.7), had no insurance (OR=2.2, 95% CI 1.7, 2.8) or were
publically insured (OR=2.9, 95% CI 2.1, 4.1) were more than twice as likely to test positive
for an STI at baseline (Table 1). Compared to STI-negative women, women who were STI-
positive at baseline were significantly more likely to report greater than one partner during
the past 30 days (OR=2.3, 95% CI 1.5, 3.4) and a history of STIs (OR=1.6, 95% CI 1.3,
2.0). Women who lived with a partner or spouse were 60% less likely to be infected
(OR=0.4, 95% CI 0.3, 0.5).

Of the 335 STI-positive participants, we successfully treated 100% of the women infected
with CT and/or GC and 99% of women infected with TV. All but five women returned to
the study clinic and received directly-observed therapy. For women who were unable to
return to the clinic we called in a prescription to a pharmacy and subsequently called each
woman to confirm she complied with treatment. However, only 44% of STI-positive
participants had a partner successfully treated by CHOICE. Twenty-six women (8%)
reported they were no longer with their partner or their partner was unavailable for treatment
and an additional 8 women stated upon notification they would not notify their partner. Of
the remaining 301 women who planned to tell their partner(s) about the STI infection and
available treatment, 46% had all partners treated, 3% had some partners treated, and 51%
had zero partners treated. Successful partner treatment did not vary significantly by type of
infection (47%, 50%, 43% for CT, GC, and TV, respectively, p=0.69).

In Table 2, we compare the demographic, behavioral, and relationship characteristics of the
335 STI-positive participants whose partners did and did not obtain treatment. In univariate
analyses, race, number of sexual partners in the past 30 days, living situation, length of
sexual relationship, condom use, and likelihood of future STI with sexual partners were
significantly associated with the likelihood of successful partner treatment. However, when
considered simultaneously in the multivariable model, only four characteristics remained
significantly associated. Compared to white women, black women were 40% less likely to
have a partner treated through CHOICE (RRadj=0.6, 95% CI 0.5, 0.8). Women who reported
some concern of becoming infected with an STI by a main and/or other partner in the next
three months were also less likely to have a partner who obtained treatment (RRadj=0.6,
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95% CI 0.4, 0.8). Conversely, women who lived with a partner or spouse (RRadj=1.4, 95%
CI 1.1, 1.8) or who reported any unprotected sex during the past 30 days with any partner
(RRadj=1.5, 95% CI 1.1, 2.1) were more likely to have a partner who obtained treatment.
Recruitment location, a woman’s age, socioeconomic status, self-reported history of STI or
report of STI symptoms at the time of STI screening, and lifetime history of abuse were not
associated with whether or not a partner obtained treatment.

We reviewed 186 medical charts of participants whose partners were considered untreated.
Thirty-three (18%) charts had written documentation stating the participant reported that her
partner(s) had sought or would seek treatment elsewhere. When we repeated the analysis
and considered the 33 instances as “treated” the findings did not appreciably change. The
only significant difference was that unprotected sex in the past 30 days was no longer
associated with successful partner treatment.

DISCUSSION
We found female patient-initiated partner notification resulted in the treatment of less than
half of male partners, despite both exceptionally high treatment rates among female
participants and removal of financial barriers. Our findings are comparable to male partner
treatment rates of 25 to 54% resulting from patient-initiated notification reported in previous
studies.8, 15, 16 Although previous research has shown that out-of-pocket expenses represent
a significant barrier to obtaining STI treatment,23 perceived barriers other than cost may
have contributed to the lower treatment outcomes found in this study.

We found that black female participants, those not living with a partner or spouse, and those
reporting concern for contracting an STI from their main partner in the following three
months were less likely to have their partner(s) treated. Women who do not live with their
partner or have concerns about a future STI infection may be less willing to notify and
recommend treatment to a partner who is perceived to be a casual partner.19 Interestingly,
black participants and those not living with a partner or spouse were also more likely to be
STI-positive. Gorbach et al. suggest that notification outcomes may be improved by
tailoring the notification method to the type of patient, their partners, and their
relationships.24 Our findings highlight the importance of developing notification
interventions that take into consideration patient-specific factors, such as race and living or
relationship status16, 18, 19, and that address the difficulties individuals face when informing
their partners that they have an STI.25

Participants who reported any unprotected sex during the previous 30 days were more likely
to have at least one partner treated. This finding supports that of an earlier study of female
adolescents in which no condom use during the last sexual contact was associated with
higher partner treatment rates.8 Women who do not use condoms may be more likely to
believe they have an infection and therefore encourage treatment with their partner.

This study has several strengths. Male partners had the option of receiving treatment from a
study-affiliated pharmacy or directly at the study clinic at no cost. These measures reduced
the commonly-reported administrative, access, and financial barriers to treatment.23

Additional strengths include the study’s relatively large sample size and the racial and
socioeconomic diversity of the female participants, all of whom were of reproductive-age,
sexually active, and not recruited from an STI clinic.

However, a number of factors should be considered in the assessment of our findings.
Although the cohort includes a large percent of women at risk of STI (e.g., young, black,
low socioeconomic status), women in this study are participants of a contraception study
which may decrease the generalizability of our findings to other clinic populations. We
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considered partners who received a prescription from CHOICE as treated, yet we do not
know definitely whether they filled the prescription and took the medication. Furthermore,
partners who intended to seek or received treatment at locations other than CHOICE study
sites were not considered treated in this analysis due to our inability to obtain objective
treatment confirmation. Consequently, treatment rates associated with partner notification
may have been underestimated. We did not attempt to characterize how female participants
notified their partners. Chacko et al. determined that young women use a number of
communication methods and styles and present varying degrees of information when
notifying their partners.17 Further studies are needed to assess whether different notification
content and communication strategies predict successful male partner treatment. Finally,
because female participant demographic and behavioral characteristics were the focus of this
study, we did not collect and analyze male partner characteristics. An analysis of these
characteristics may give greater insight into the factors associated with successful male
partner referral and treatment.

Despite these limitations, low rates of verified partner treatment found in this and other
studies substantiate the need for novel notification interventions yielding higher treatment
rates. Increased permissibility and promotion of EPT may assist in improving partner
notification and treatment rates but may not be an acceptable alternative to all infected
patients and partners.18, 26 When we included self-reported treatment as successful partner
treatment our study rate increased to 54% or approximately 0.5 partners treated per index
case because the majority of study participants reported only one partner. This rate is similar
to male partner treatment rates when women are randomized to public health disease
intervention specialists (57%)15 or when adolescent women select provider notification
(55%)8; both of which are staff-intensive notification methods. Therefore, the ability to
identify and properly counsel woman less likely to have their partner treated may increase
partner treatment rates resulting from a low-cost notification protocol.

In summary, our study is among the few to examine the demographic and behavioral
characteristics of women that predict successful STI treatment in their male partners via
patient-initiated partner notification. We found living with a partner and recent inconsistent
condom use increased partner treatment whereas black race and concern for future STI were
associated with decreased partner treatment. Our patient-initiated partner notification
protocol resulted in less than half of male partners receiving directly observed treatment
despite free and convenient treatment. Further studies are required to determine the impact
of male partner demographic and behavioral characteristics, as well as female
communication strategies, on STI treatment rates, especially through EPT. Based on the
study results, other notification strategies are warranted in the at-risk population.
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Figure 1.
Diagram of study participants and analysis outcomes
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