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Abstract
Background—Scant literature exists on STD risk specific to pregnancy and postpartum. The
objective of this prospective study is to examine risk factors for incident postpartum sexually
transmitted diseases (STDs) among young mothers (ages 14–25).

Methods—Pregnant women were enrolled at <24 weeks gestation (N=848). Data were collected
via in-depth interviews and STD testing conducted in the second and third trimesters and at 6 and
12 months postpartum. Prevalence and incidence of STD diagnosis in pregnancy and postpartum
is described. Logistic and linear regression are used to identify risk factors for postpartum
infection.

Results—Forty-four percent of enrolled women never had an STD, 29% had a history of an STD
prior to pregnancy, 28% got an STD during pregnancy, and 27% were diagnosed with an STD
postpartum. Incidence of postpartum infection was higher for women who contracted an STD in
pregnancy (43%) compared to those with a prior STD (24%) or no STD (19%). In multivariate
analysis, STD in pregnancy, having less than high school education, having a new sexual partner
and Black race were risk factors for incident postpartum STD.

Conclusion—Prenatal providers should be aware of the significant risk of incident infection
among women diagnosed with STDs in pregnancy. Elevated postpartum incidence among those
with an STD in pregnancy supports a shift towards more frequent and targeted postpartum STD
screening, with implications for clinical care, future research and interventions.

Introduction
The scope and effects of sexually transmitted diseases (STDs) among reproductive-age
women have substantial public health and clinical significance, including infertility, chronic
pain, pelvic inflammatory disease, and increased risk for human immunodeficiency virus
(HIV) acquisition (1). Young women are at elevated risk of developing STDs secondary to
risky sexual behaviors (2, 3, 4). Women aged 15–24 years have the highest rates of STDs in
the United States, with recent data showing rates 2–5 times higher than among the general
population (3915.6 and 1513.2 per 100,000 population among females aged 15–19 years and
20–24 years, respectively) (1).

Young mothers represent a sub-population of women who are at additional risk for
contracting STDs. Up to 39% of postpartum teens report an incident STD in the year
following delivery, compared with annual rates of approximately 10% among non-pregnant
adolescents (2, 5). Scant literature exists on STD risk specific to pregnancy and the
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postpartum period, and new mothers are at increased risk for contracting STDs for
potentially different reasons from their non-pregnant peers (3, 6). Women who are pregnant
or have recently given birth do not use condoms as consistently as non-pregnant women,
with only 22% of adolescent mothers reporting condom use one year postpartum (7, 8, 9).
Overall, pregnant women are five times less likely to use condoms than non-pregnant
women (3). Young single women often have multiple new partners throughout pregnancy
and the first year postpartum, as well as high rates of infidelity and dissolution of
relationships (10). Additionally, these women experience emotional, economic and physical
stress, often translating into increased rates of depression, alcohol and drug use and domestic
violence, while simultaneously reducing self-efficacy and self-advocacy behaviors (4).
Pregnant and postpartum women are also biologically more vulnerable given histological
and cervical changes associated with pregnancy (11).

The existing literature on STD risk factors among young women has identified factors that
are considered hallmarks of STD risk: young age, Black race, poverty, low levels of
education, drug and alcohol use, short duration of the current relationship, interpersonal
violence, poor knowledge of and commitment to condom use, low self-esteem, and
depression (4, 6, 12–17). Because women are exposed to healthcare providers an average of
12 times throughout the course of prenatal care, regular communication represents a rare
opportunity for education and skills building regarding STD prevention during and after
pregnancy. Pregnancy is a “window of opportunity” for effective messaging regarding STD
prevention at a rare time when women are regularly receiving medical care and more likely
to take steps to preserve their health and well-being (2, 7). However, no studies have been
conducted to determine whether the timing of previous STD infection relates to rates of
incident cases in the postpartum period. The purpose of this paper is to examine whether
occurrence and timing of STDs predict postpartum infection. Results may have implications
for specific clinical recommendations for screening high-risk women and targeting both
prenatal and postpartum interventions.

Materials and Methods
Study Participants

The data utilized in these analyses were collected as part of a larger study that examined the
effects of group prenatal care of pregnancy outcomes and sexual risk from September 2001
to December 2004 (2, 18). Inclusion criteria for participation comprised women who were:
(1) pregnant at <24 weeks gestational age, (2) aged 14–25 years, (3) free of severe medical
problems, and (4) fluent in English or Spanish (2). Overall, 1538 women were eligible for
the study and 1047 (68%) enrolled. For these analyses, all women for whom STD diagnosis
data were available both during pregnancy and postpartum were included: 848 women (81%
of original sample of 1047). Participants ranged in age from 14–25 years (M=19.75,
SD=2.1). Seventy-seven percent of participants were Black, 14% Hispanic, 7% White, and
2% mixed or other race/ethnicity (2). Fifty-one percent had achieved a high-school level
education. Sixty five percent were nulliparous.

Procedures
Baseline interviews were conducted by trained research assistants early in the second
trimester, (mean=18 weeks gestation; SD=3.3). Participants completed follow-up interviews
late in the third trimester (mean=35 weeks gestation; SD=3.1), at 6 months postpartum
(mean=27 weeks postpartum; SD=4.5), and 12 months postpartum (mean=53 weeks
postpartum; SD=5.7). Researchers assessed bacterial STD acquisition (Chlamydia and
Gonorrhea) during pregnancy and the postpartum period with nucleic acid amplification
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tests (ligase chain reaction or strand displacement amplification; BD Diagnostic Systems,
Sparks, MD).

Anyone diagnosed with an infection was referred back to their clinical sites where
participants were informed of their results and treated, as per clinical protocols. Study staff
followed up with a Clinic Liaison to ensure that all positive participants were treated. If a
participant had yet to be treated or could not be located, study staff worked with clinic
outreach workers to locate participants and get them in for treatment. This procedure led to
100% treatment rate for all STD positive participants. Clinic protocols did not require
partner tests. However, partners were referred to the appropriate provider for testing and
treatment (e.g., primary provider, primary care clinic, or STD clinic). Procedures were
approved by human investigation committees at Yale and Emory Universities and at the
study clinics.

Outcome Measures
Incident STDs—Participants were categorized as having a postpartum incident STD or
having no postpartum incident STD. Postpartum incident STD was based on results of lab
tests (Chlamydia and Gonorrhea) and self-report (Chlamydia, Gonorrhea, syphilis,
trichomonas, genital herpes, and genital warts or HPV). Those who tested positive for
Chlamydia or Gonorrhea at any point postpartum were categorized as having a postpartum
STD. Patient self-report were used to supplement biological screening to reduce potential
error regarding diagnoses that may have been treated during the postpartum period (19). Of
the total incident STDs reported, 53.3% were Chlamydia, 12.8% were Gonorrhea, 0.3%
were syphilis, 19.8% were trichomonas, 7.8% were genital herpes, and 5.8% were genital
warts or HPV. Given that participants were treated for STDs during pregnancy, incident
STDs reflect a new STD, new incidence from an untreated partner, or treatment failure.

STD History—Participants were categorized into one of three groups based on STD
history: no STD history; STD prior to pregnancy; and incident STD in pregnancy. STD
history was based on results of lab tests (Chlamydia and Gonorrhea) and self-report
(Chlamydia, Gonorrhea, trichomonas, genital warts or HPV, genital herpes, or syphilis,). If
an individual tested positive for Chlamydia or Gonorrhea in the second or third trimester,
then they were categorized as having an STD during pregnancy. Furthermore, participants
were asked at enrollment and each time point if they had been diagnosed with an STD and
the approximate date of that diagnosis (19). For those with any reported STD diagnosis,
dating was used to classify infection as prior to or during pregnancy. Of the total prior STDs
reported, 51.2% were Chlamydia, 12.7% were Gonorrhea, 23.3% were trichomonas,7.5%
were genital warts or HPV, 4.6% were genital herpes, and 0.7% were syphilis.

Established Risk Factors
Variables included in these analyses were selected based on established STD risk factors.

Sociodemographic Risk Factors—Race was measured by a categorical variable (Non-
Hispanic Black, Hispanic, Non-Hispanic White and Other). Age was extracted into a
dichotomous variable, mirroring the CDC categories for age of STD acquisition (1). A
socioeconomic status variable was created to capture whether individuals live above or
below the Federal Poverty Level, using the established cut-point of the rate for a family of 4:
$21,225. Education was categorized by whether or not women had attained high school
equivalency.

Behavioral Risk Factors—Condom communication was measured as an aggregate of
several questions related to condom use communication and negotiation (2). Responses were
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coded into a binary variable which separated consistent positive responses from inconsistent
or negative reports (20). Drug and alcohol use were measured as an aggregate of responses
on questions that related to frequency and type of substances used during pregnancy. A
binary variable was created for alcohol use alone and another for a composite of illicit drug
and marijuana use, separating no from any use.

Interpersonal Risk Factors—Interpersonal violence was measured using three questions
pertaining to whether or not women had been the victim of abuse by their partner(s) since
their pregnancy began, using a questionnaire adapted from the Conflict Tactics Scale (21).
Questions were asked at all interview points and a binary variable was created reflecting the
presence or absence of interpersonal violence during the study period. Age difference
between partners was measured using data on participant and partner ages at enrollment,
with a 2-year age difference cut-off used because of evidence linking this to high-risk
behavior (10). Women were asked at each interview whether they were in a relationship and
the duration of that current relationship. These data were used to build variables measuring
the duration of current relationship at postpartum follow-up.

Psychosocial Risk Factors—Self-esteem was measured using the 10-item Rosenberg
scale, with responses on a four-point Likert scale (22). A cut-point was set at the median
score of 34, with “high” versus “low” self-esteem capturing individual scores above or
below the median. Depression was measured at 6 months postpartum using 15 of the 20
CES-D scale items (affect only, eliminating somatic symptoms associated with both
depression and pregnancy), with a total score ranging from 0 to 45 (23). A score of >=16
indicates high levels of depressive symptoms (24).

Data Analytic Plan—To meet the aim of measuring STD incidence and illustrating the
association between timing of previous STD and incident postpartum infection, initial
analyses examined rates of postpartum STD by prior infection status: no previous STD,
history of STD prior to pregnancy, and first STD in pregnancy. It was then possible to
compare frequency and incidence of postpartum STD in each group. To examine the
association between postpartum STDs and established risk factors, the next step was to
conduct independent bivariate analyses of each variable and incident postpartum STD. To
determine whether previous STD status was an independent risk factor for incident
postpartum STD infection, multivariate analysis was conducted, including all variables
statistically significant in bivariate analysis (p<0.05). All analyses controlled for
intervention group as randomized in the parent study.

Results
STD History

The first aim was to determine whether rates of incident postpartum STDs vary among those
with a history of infection, those who contracted an STD in pregnancy and those with no
prior STD. At baseline, 43.5% of participants had never had an STD, while 29% of
participants had a history of an STD prior to pregnancy, and 27.5% contracted their first
STD in pregnancy. A total of 27.1% were diagnosed with an STD in the first 12 months
postpartum. Most strikingly, 43.4% of women who were diagnosed with an STD in
pregnancy also had an incident STD postpartum. Meanwhile, those who had a history of
STDs pre-pregnancy or who never had an STD had postpartum rates of only 24.0% and
18.7%, respectively. Bivariate analyses showed that contracting an STD in pregnancy was
associated with nearly three times the likelihood of developing an STD postpartum
compared to women who did not have an STD in pregnancy (OR=2.91, 95% CI=2.11–4.03,
p<.001) (Table 1).
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Risk Factors for Incident Postpartum STD
The second aim was to identity risk factors independently associated with incident
postpartum infection (Table 1). In bivariate analyses, having an STD during pregnancy as
well as Black race, age lower than 20 years, less than high school education, illicit drug use,
and shorter relationship duration were associated with increased risk of incident postpartum
STD (all p<0.05). In the multivariate model, women who contracted an STD in pregnancy
were 2.51 times more likely to be diagnosed postpartum (OR=2.51, 95% CI=1.62–4.46, p<.
001). Being Black was associated with over twice the likelihood of developing an infection
postpartum (OR=2.69, 95% CI=1.62–4.46, p<.001). Having graduated high school was
protective against postpartum STD infection with high school graduates approximately 40%
less likely to develop an STD postpartum than non-high school graduates (OR=0.59, 95%
CI=0.41–0.86, p=.006). Having a relationship of more than six months duration at
postpartum follow-up was protective against STD infection during that period, with only
7.7% of women with a longer relationship developing a postpartum STD. Such women were
nearly half likely to develop an STD postpartum than their counterparts in new relationships
(OR=0.59, 95% CI=0.42–0.85, p=0.004). No other sociodemographic, behavioral,
interpersonal, or social risk factors that we examined were significantly associated with
incident postpartum STD (all p>0.05) (Table 1).

Discussion
Occurrence and timing of STD was a significant predictor of incident postpartum infection.
STD infection in pregnancy was associated with increased incidence of postpartum STD,
even after controlling for other established risk factors. Of those who contracted an STD in
pregnancy, 43% also contracted an STD in the first year postpartum. History of STDs prior
to pregnancy, meanwhile, was not linked to postpartum infection, implying the need for a
paradigm shift that takes into account the timing of previous STD, rather than occurrence
alone, when considering risk of postpartum STD. Short relationship duration, less than high
school educational attainment, and Black race were also associated with higher incidence of
postpartum STDs. In combination with STD infection in pregnancy, these risk factors could
form a new classification of women at highest risk for STDs in the first year postpartum.

These results have implications for clinical care during pregnancy and in the postpartum
period. Currently, nearly 95% of women in the United States receive prenatal care, but as
many as 46% of women do not receive postpartum care and only 21% receive routine annual
STD screening (25). These results indicate that women diagnosed with STDs in pregnancy
are not receiving effective education and prevention messages, despite having regular
exposure to health care providers throughout pregnancy and a potential opportunity for
effective behavioral change is being squandered. Furthermore, women receive routine STD
screening only once in the perinatal period – upon entry into prenatal care – but are not
routinely tested in the postpartum period (25). These results suggest that women who are
diagnosed with an STD during pregnancy may be particularly vulnerable to acquiring an
STD postpartum. Therefore, it may be important to routinely test these women during the
postpartum period to identify and treat incident STDs. Prenatal counseling should also be
intensified and include reminders about safer sex postpartum while stressing the importance
to condom use with new partners. Among patients with STDs during pregnancy, providers
should be encouraged to engage in more meaningful dialogue and skills building to enhance
reproductive health across the perinatal and postnatal periods (26).

This study has limitations that should be noted. The sample represents a group of
predominantly ethnic minority women of relatively low socioeconomic status who attend
urban clinics for prenatal care. To test the generalizability of these results, it is necessary to
analyze data from more diverse patient populations. Additionally, several variables were
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dichotomized into binary categories, leaving the results at risk for misclassification bias
secondary to under- or over-reporting. Furthermore, although all participants were treated
for STDs during pregnancy, tests of cure were not performed because they were not
mandated by clinical protocols. However, recent studies have demonstrated high cure rates
for the treatments employed at the clinics [e.g., 97% for azithromycin to treat Chlamydia
(27), 98.8% for Ceftriaxone to treat Gonorrhea (28)]. Therefore, cure rates among
participants were likely high. Future work should include tests of cure to better approximate
the extent to which postpartum STDs are due to treatment failures. Finally, although partner
referrals were made for testing and treatment, partner testing and treatment were not
mandated by clinic protocols and no assessments of these behaviors were obtained. Future
work should measure partner testing and treatment to better approximate the extent to which
postpartum STDs are due to reinfection from partners. Further, the Centers for Disease
Control and Prevention report that partner services continue to be underused (29). It may be
necessary to re-evaluate these clinical practices, especially in prenatal care settings, to
increase the likelihood of partner testing and treatment.

Despite these limitations, there are several strengths. This study includes a large cohort of
high risk young women. It replicates past findings identifying Black race, lower education,
and short relationship duration as key factors related to STD risk. It further extends work on
risk factors as the first study to examine how timing and occurrence of previous infection
relate to rates of postpartum STDs among pregnant young women. It demonstrated that STD
infection during pregnancy was associated with STD infection postpartum even after
controlling for these well-established risk factors. Consequently, this work highlights
women who have contracted an STD during pregnancy as a high-risk group for STD
infection postpartum. This study therefore has potential impact on the design and delivery of
prenatal and postpartum care.

More research is needed focusing specifically on women who contract STDs postpartum,
examining their behaviors and motivations related to sexual risk behavior. The high
incidence of postpartum STDs may be related to decreased worry about becoming pregnant,
lack of information about risk factors, or any number of other factors. Furthermore, a
qualitative assessment of the relationship between postpartum STDs and different partner
types (i.e. father of baby versus new boyfriend) could promote a deeper understanding of
risk. Interventions targeted at true barriers to safe sexual behaviors specific to the
postpartum period have the greatest promise to reduce incident postpartum STDs.
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Summary

Young women diagnosed with STDs during pregnancy had dramatically high recurrence
in the first year postpartum. Elevated postpartum incidence supports a shift towards more
frequent and targeted postpartum STD screening.
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Figure 1.
Rates of STD by History and Timing of Infection
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