
Intrauterine devices and sexually transmitted infection among 
older adolescents and young adults in a cluster randomized trial

Alison M. EL AYADI, ScD1, Corinne H. ROCCA, PhD1, Sarah H. AVERBACH, MD1,2, Suzan 
GOODMAN, MD1, Philip D. DARNEY, MD1, Ashlesha PATEL, MD3, Cynthia C. HARPER, 
PhD1

1Bixby Center for Global Reproductive Health, Department of Obstetrics, Gynecology and 
Reproductive Sciences, University of California, San Francisco, San Francisco, CA

2Department of Obstetrics, Gynecology and Reproductive Sciences, University of California, San 
Diego, San Diego, CA

3Planned Parenthood Federation of America, New York, NY

Abstract

Study Objective.—Provider misconceptions regarding intrauterine device safety for adolescents 

and young women can unnecessarily limit contraceptive options offered; we sought to evaluate 

rates of N gonorrhaeae or C trachomatis diagnoses among young women adopting intrauterine 

devices.

Design.—Secondary analysis of a cluster-randomized provider educational trial.

Setting.—40 U.S.-based reproductive health centers.

Participants.—1,350 participants aged 18–25 seeking contraceptive care were followed for 12-

months.

Interventions.—The parent study assessed the impact of a provider training on evidence-based 

contraceptive counseling.

Main Outcome Measures.—We assessed incidence of N gonorrhaeae or C trachomatis 
(GC/CT) diagnoses by IUD use and sexually transmitted infection risk factors using Cox 

regression modeling and generalized estimating equations.

Results.—204 participants had GC/CT history at baseline; 103 received a new GC/CT diagnosis 

over 12-month follow-up. IUDs were initiated by 194 participants. Incidence of GC/CT diagnosis 

was 10.0 per 100 person-years during IUD use vs. 8.0 otherwise. In adjusted models, IUD use 

(aHR 1.31, 95% CI 0.71–2.40), adolescent age (aHR 1.28, 95% CI 0.72–2.27), history of GC/CT 

(aHR 1.23, 95% CI 0.75–2.00) and intervention status (aHR 1.12, 95% CI 0.74–1.71) were not 

associated with GC/CT diagnosis; however, new GC/CT diagnosis rates were significantly higher 

among individuals reporting multiple partners at baseline (aHR 2.0, 95%CI 1.34–2.98).
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Conclusion.—In this young study population with GC/CT history, this use of intrauterine 

devices was safe and did not lead to increased GC/CT diagnoses. However, results highlighted the 

importance of dual sexually transmitted infection and pregnancy protection for participants with 

multiple partners.

Keywords

adolescent; contraception; intrauterine device; Neisseria gonorrhoeae; Chlamydia trachomatis; 
sexually transmitted diseases

Introduction

Intrauterine devices (IUDs) are an important option within the range of contraceptive 

choices available to adolescents and young adults.1–5 In recent years, medical professional 

organizations, including the American College of Obstetricians and Gynecologists, the 

American Academy of Pediatrics, and the Centers for Disease Control and Prevention 

(CDC) have made recommendations supporting IUD use by adolescents and nulliparous 

women.6–8 Nevertheless, national studies show some contraceptive providers are reluctant to 

offer IUDs to adolescents and young women, at least in part due to the misconception that 

the method would be unsafe for them because they are at elevated sexually transmitted 

infection (STI) risk.9–14 Such provider practices may unnecessarily limit contraceptive 

options among adolescents and young women.14,15

Despite the lack of robust supporting evidence, some providers believe IUDs increase 

women’s risk of pelvic inflammatory disease (PID) and tubal infertility through biologic and 

behavioral factors: facilitating bacteria from the lower to upper genital tract and greater 

likelihood of STI acquisition through reduced condom usage.16,17 Evidence on the biologic 

risk potential of the IUD includes a meta-analysis of randomized trials including over 20,000 

initiators which found no excess risk of PID among IUD users at low risk of STI, and 

identified only a small increased PID risk in the 20 days immediately post-placement.18 

More recent literature reports risk of PID at the time of IUD insertion as very small and 

unrelated to IUD placement with same-day STI testing in a clinical trial population,19 and 

that PID remains rare even with IUD placement during asymptomatic STI.20–22 The CDC 

Selected Practice Recommendations for Contraceptive Use and Medical Eligibility Criteria 

for Contraceptive Use support same-day STI screening without delaying IUD insertion 

among women with risk factors for STIs in the absence of purulent cervicitis or known 

chlamydial or gonorrheal infection.23–25 Fewer studies have assessed concurrent use of 

condoms with the IUD. However, a few rigorous studies have shown that use of IUDs and 

implants did not compromise concurrent condom use, although dual use, concurrent use of 

hormonal and barrier methods for pregnancy and STI prevention, is low among most 

contraceptive users.26–28 Nevertheless, a large well-conducted observational study identified 

a small but statistically significant difference in STI incidence between long-acting 

reversible contraceptive (LARC) initiators and women initiating other non-LARC methods 

(3.9% vs. 2.0%).26
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Given the conflicting evidence and continuing concerns that increasing IUD access among 

young people will result in increased STI incidence,29 this objective of this study was to 

assess the incidence of new diagnoses of N gonorrhaeae or C trachomatis (GC/CT) by IUD 

use over a 12-month period. This secondary analysis used data from a cluster randomized 

trial of a provider training intervention to increase contraceptive access, including to the 

IUD, on adolescent and young women’s STI outcomes.1 Prior analyses showed the 

intervention increased access to IUDs and the implant among both adolescents and young 

adults, aged 18–25 years,1,30 without undermining dual use.27 This analysis adds to the 

evidence by measuring the role of STI risk factors in IUD counseling and selection among 

this sample as well as GC/CT diagnoses.

Materials and Methods

We conducted a secondary analysis of data from a cluster-randomized trial of a clinic staff 

educational intervention to increase access to the full range of contraceptive methods, 

including copper and levonorgestrel-releasing IUDs and progestin subdermal implants, 

among women aged 18–25. Briefly, the study recruited participants from 40 Planned 

Parenthood health centers across the United States that had at least 400 contraceptive 

patients annually, had no established contraceptive educational intervention programs, and 

did not share staff with another study site. Twenty-three sites recruited family planning or 

general reproductive health patients and 17 recruited post-abortion patients. The intervention 

consisted of a half-day Continuing Medical Education-accredited training course from the 

University of California, San Francisco to improve providers’ contraceptive knowledge and 

skills, including IUD eligibility for women at elevated STI risk and those with 

comorbidities. The training covered patient-centered counseling focused on patient 

preference, non-judgmental care, clinic capacity for service provision, CDC U.S. medical 

eligibility criteria for IUD use,24 and ethical issues such as IUD removal at patient request. 

Clinicians received hands-on training on IUD placement and removal and a review of 

complex cases. All staff at intervention clinics (n=20) underwent training while control 

clinics (n=20) did not. Participant recruitment began in May 2011, was staggered across 

health centers, and follow-up data collection was completed in May 2013. The study design 

and primary results of the intervention are published elsewhere in detail.1

Women aged 18–25 visiting study clinics were eligible to participate if they were at risk of 

pregnancy (sexually active within the prior three months), were receiving contraceptive 

counseling, and did not desire pregnancy within the next 12 months. At baseline, 

participants completed a self-administered questionnaire including items on STI history, 

sexual partners, and contraceptive method counseling and selection. Participants completed 

quarterly follow-up surveys via phone or online, including questions about IUD use and new 

STI diagnoses. Data on IUD placements and removals and new STI diagnoses were also 

collected from medical record review from Planned Parenthood records covering the one-

year study period. Sample size for the trial was calculated to estimate the primary study 

outcome contraceptive method choice by study arm.1

This study was approved by the Committee on Human Research of the University of 

California, San Francisco and the Allendale Investigational Review Board and was 
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registered with ClinicalTrials.gov (NCT01360216). All participants provided written 

informed consent.

Measures

The primary outcome of this analysis was new diagnosis of GC/CT during the 12-month 

study follow-up. New diagnoses of GC/CT were captured from two sources: via self-report 

on quarterly surveys and from medical record data. We focused on GC/CT as the primary 

etiologic agents of PID.31 Participating health centers used United States Food and Drug 

Administration (FDA)-approved nucleic acid-based tests for STI diagnoses, and tests were 

administered per clinic protocol. STIs identified at study enrollment were treated following 

clinical guidelines and were not included as new diagnoses.32 We also examined new PID 

diagnoses captured by self-report on quarterly surveys in exploratory analyses. Timing of 

survey-reported incident GC/CT and PID diagnoses was assigned to the midpoint between 

surveys; timing of new diagnoses captured via medical records were assigned to the testing 

date.

Independent variables measured at baseline were age (adolescent, aged 18–19 versus young 

adult, aged 20–25), history of GC/CT, history of STIs, and multiple sexual partners, or new 

sexual partner. History of STIs was assessed as ever diagnosed with N gonorrhaeae, C 
trachomatis, genital herpes simplex virus, human papillomavirus or genital warts, T 
vaginalis, syphilis, hepatitis B or C, human immunodeficiency virus, or other STI, and 

categorized as ‘yes’, ‘no’, or ‘unknown.’ History of PID was captured from medical records 

review data and survey (categorized as ‘yes’, ‘no’ or ‘unknown’). Participants reported the 

number of sexual partners they had (multiple vs. one/none) and whether they had a new 

sexual partner (yes vs. no) within three months prior to study enrollment. Covariates 

included race/ethnicity (self-identified White, Latina, Black or other), insurance type 

(private, Medicaid/state, none, or don’t know), parity (parous vs. nulliparous), practice 

setting (family planning vs. abortion) and study arm (intervention vs. control health center) 

at study enrollment. IUD use was measured as a time-varying covariate over study follow-up 

via survey and medical record review, so that we could sequentially model IUD use prior to 

GC/CT diagnoses.

Analyses

The analytic population for examining new GC/CT diagnoses included participants who had 

completed at least one follow-up survey (n=1,356; 90.4%), excluding six participants 

missing data for primary covariates (Figure 1), resulting in an analytic sample of 1,350. 

Sociodemographic characteristics of participants in our analytic sample did not differ from 

those excluded (not shown). We estimated the 12-month cumulative incidence of GC/CT 

with life table analysis and GC/CT incidence by IUD use with Kaplan-Meier survival 

curves. IUD use and intervention effect on time to first GC/CT diagnosis were modeled 

using Cox proportional hazard regression models with robust cluster variance estimation to 

account for clustering by site. Schoenfeld residuals were calculated to confirm the 

proportional hazards assumption. Participants contributed data to the survival analyses until 

new diagnosis of GC/CT, loss to follow-up or study exit at 12-months.
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We explored new PID diagnoses during study follow-up among women with at least one 

follow-up survey, excluding 15 who did not provide data on PID diagnosis during study 

follow-up (n=1,341). Very few participants reported new PID diagnoses; we calculated 

simple cumulative incidence by arm using life table analysis. Women were censored when 

they reported PID diagnoses, were lost to follow up, or exited the study.

Finally, we explored a few steps prior to IUD use, that is, contraceptive counseling and 

method selection, to assess any differences by STI risk factors, including age, history of 

GC/CT, history of STI, and multiple or new sexual partners, using multivariable logistic 

regression analysis with generalized estimating equations (GEE) to account for the clustered 

study design. We tested for statistical interactions between the provider educational 

intervention and these characteristics, to assess any differential intervention effect on the 

relationship between these factors and outcomes, estimating separate models with multiple 

sexual partners and new partners, and history of GC/CT and history of any STI. Finally, to 

contextualize our findings on multiple partners, GC/CT diagnosis, and IUD selection, we 

describe the relationship between multiple partners at baseline and contraceptive method 

selected.

All analyses were conducted in Stata v16 (StataCorp, College Station, TX), using robust 

standard errors, and differences were considered statistically significant at p<0.05.

Results

Participant Characteristics

Of the 1,350 women comprising our analytic sample, 733 enrolled in intervention clinics 

and 617 in control clinics (Figure 1). Twenty-three percent were teens aged 18–19 (Table 1); 

most were unmarried (94%; not shown). Approximately one-fifth of participants reported 

multiple sexual partners (21%) or a new partner (22%) in the past three months. About one-

quarter of participants reported any STI history (24%), with 15% reporting a prior diagnosis 

of N gonorrhoeae or C trachomatis. Few participants reported PID history (3%). Self-

perceived STI risk was low, with 94% reporting being ‘unlikely’ or ‘very unlikely’ to get an 

STI over the following year. Condom use at last sex was 31.4%.27 Diagnosis of GC/CT at 

the baseline visit was 3.3%, and these cases were excluded from outcome assessment, as 

were the 4.4% diagnosed for any STI. 194 participants (14.4%) initiated an IUD during the 

study.

New N gonorrhoeae or C trachomatis Diagnoses

Overall, 103 participants experienced a new diagnosis of either N gonorrhoeae (n=14) or C 
trachomatis (n=96) over the 12-month follow-up, with 7 co-infections. 90 new diagnoses 

were reported on surveys, and 29 were captured from medical records, with 16 captured on 

both sources. Incidence of new GC/CT diagnosis was 10.0 per 100 person-years during IUD 

use compared to 8.0 otherwise, and IUD use was not associated with time to new GC/CT 

diagnosis (aHR 1.31, 95% CI 0.71–2.40) (Table 2). New GC/CT diagnosis rates did not 

differ significantly by age group (aHR 1.28, 95% CI 0.72–2.27), prior history of GC/CT 

(aHR 1.23, 95% CI 0.75–2.00), or study arm (aHR 1.12, 95% CI 0.74–1.71); however, 
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report of multiple partners at baseline was associated with two-fold the hazard of new 

GC/CT diagnosis (aHR 2.00, 95% CI 1.34–2.98; Figure 2). Results were similar for separate 

models with new partner rather than multiple partners (aHR 1.97, 95% CI 1.37–2.84; full 

model not shown).

New Pelvic Inflammatory Disease Diagnoses

The cumulative incidence of PID at 12-months was 0.09% overall. No study diagnoses of 

PID were reported during IUD use, and incidence of new PID diagnosis was 0.98 per 100 

person years among those not using the IUD.

IUD Counseling and Method Choice by STI Risk Factors

In our analyses of IUD counseling and method choice, the provider educational intervention 

was associated with an over 3-fold increased odds of IUD counseling in multivariable 

analyses (aOR 3.29, 95% CI 2.37–4.56; Table S1), with no significant difference by history 

of GC/CT (aOR 1.10, 95% CI 0.83–1.47) or separately by history of any STI (aOR 1.19, 

95% CI 0.93–1.53; not shown). Women with multiple partners were similarly likely to be 

counseled on the IUD (aOR 0.80, 95% CI 0.61–1.05), and additionally had significantly 

higher odds of counseling on condom use (aOR 1.30, 95% CI: 1.00–1.69, p=0.047; not 

shown). Similar results were identified in models with new sexual partner in place of 

multiple partners (aOR 0.84, 95% CI 0.68–1.05; full model not shown). Models including an 

interaction term for intervention and history of GC/CT showed no differential effect 

(p=0.78; not shown). Likewise in main effects analyses, IUD method choice did not differ 

significantly by history of GC/CT (aOR 1.15, 95% CI: 0.81–1.63) or separately by history of 

any STI (aOR 1.32, 95% CI 0.93–1.87; not shown), and the interaction term with history of 

GC/CT was not significant (P=0.44; not shown). Significantly fewer women who reported 

multiple partners at baseline chose an IUD (aOR 0.66, 95% CI 0.46–0.96), with similar 

results from models including new sexual partner (aOR 0.76, 95% CI 0.51–1.09; not 

shown). Across all contraceptive methods, women reporting multiple partners were 

significantly more likely to choose condoms (24.4% vs. 19.8%) or the patch (7.1% vs. 

3.9%), whereas there was no difference in selection of the oral contraceptive pill, ring, shot, 

or implant (not shown).

Discussion

IUD use among adolescents and young women did not result in increased GC/CT diagnoses 

within the context of a provider educational intervention trial to increase access to IUDs and 

implants among this population.

Our finding of no significant difference in new diagnoses by IUD use and history of GC/CT 

among adolescents and young women support current guidelines on the safety of 

intrauterine contraception for young women and women with prior STI history.6,8,24 Our 

findings are consistent with a recent smaller retrospective review of electronic medical 

records of among 422 urban adolescents which identified no elevated risk of C trachomatis 
among LARC users versus non-LARC method users.33 However, they contrast with results 

from the CHOICE Project, a large observational cohort study.26 The CHOICE analysis 
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similarly explored the role of age, new partner, and STI history on STI incidence, and found 

a significantly increased odds of STI for women under age 25. The difference observed 

between our study and the CHOICE project was likely influenced by the differing study 

populations and designs, including potential selection effects by contraceptive method that 

may be occurring in observational designs.

In our study, women who reported multiple sexual partners had significantly lower odds of 

IUD selection and nearly twice the rate of GC/CT. Interventions among youth to increase 

condom use and reduce the number of sexual partners have significantly reduced STI 

incidence.34 Our prior research showed increasing LARC access among teens and young 

adults does not compromise dual method use, and provider counseling on condoms at 

baseline is associated with higher dual method use at 12 months and at last sex.27 However, 

only 14% of study participants reported dual method use, suggesting that additional efforts 

are necessary to improve concurrent condom use among this population to improve STI 

prevention including provision of non-judgmental counseling.26

Consistent with evidence-based guidelines,7,35 providers in our study counseled young 

women on IUDs irrespective of age or prior history of GC/CT.11,23,36 However, other 

research suggests that there are ongoing provider misperceptions about IUD use and risk of 

subsequent infection.9,11,35,37 Therefore, ensuring access to a broad range of contraceptive 

methods regardless of age or STI history is an important target for continued intervention. 

Patient-centered contraceptive counseling approaches incorporating shared decision-making 

based on current evidence combined with individual patient preferences are needed to 

safeguard reproductive autonomy.38

Our results support the safety of IUD initiation among adolescents and young adults 

following clinical practice guidelines, in conjunction with efforts to improve concurrent 

condom use for STI prevention.26 Robust designs are necessary to study IUD use by young 

women in U.S. who are at elevated risk of STIs and to inform concerns that increasing IUD 

access among this population will result in increased STI incidence.29 Research that 

universally tests study participants at baseline and follow-up could provide informative 

evidence.

Strengths of the current study include a randomized design and the national study population 

of young low-income women at risk of pregnancy and STI, with high-quality data and study 

retention.39 However, several limitations to our analysis exist. Although we captured STI 

diagnosis and treatment using both medical record review and via self-report, we did not 

systematically test all participants for STIs. Women who initiated IUDs during the study 

may have been more likely to undergo STI testing compared to other participants. Steiner et 

al. found new LARC users were more likely to have received STI testing compared to non-

users of contraception.40 However, our findings of no difference in GC/CT by study arm and 

IUD use during the study would thus be conservative, as greater scrutiny would have 

resulted in higher STI detection among IUD users. Furthermore, study participants may not 

have returned to the clinic during follow-up, resulting in lack of medical record data.
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Important limitations are relevant to our exploratory analysis of PID by intervention arm and 

IUD use. PID is diagnosed by clinical criteria (e.g., pelvic pain, tenderness, lack of other 

cause), without use of specific objective technique, although the diagnosis may be supported 

by fever, discharge, lab findings (CG/GC in <50%, leukocytes on microscopy), or findings 

on endometrial biopsy, sonography or laparoscopy.25 Clinical diagnosis is sufficient for 

treatment initiation and public health reporting, but has low sensitivity and specificity.41 This 

exploratory outcome is further limited by the lack of medical record capture on PID 

diagnosis during study follow-up; all follow-up diagnosis data for PID was from participant 

self-report which may be subject to social desirability or ascertainment biases. Few patients 

reported PID diagnoses when surveyed. Although accuracy of self-reported history of PID 

has not been studied, self-reported history of CT infection commonly yields false negative 

and false positive results.42 Given the complexity of its clinical case definition, this is also 

plausible for PID. Given the low PID rate observed and our sample size, interpretation of 

study results must acknowledge the precision of our effect estimates; a larger sample would 

provide a more precise analysis.43 Finally, our results may not be generalizable to different 

patient and provider contexts.

Conclusions

Our study results showing no significant increase in GC/CT diagnoses among adolescent 

and young adult IUD users contributes to the growing body of evidence supporting efforts to 

improve counseling and access to IUDs among all women, including those at high risk of 

pregnancy and STI acquisition. Improving provider knowledge and skills for evidence-based 

IUD selection, in conjunction with counseling on STI risk reduction, is an important strategy 

to improve young women’s access to the full range of contraceptive methods.
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Figure 1. 
Schematic Diagram of Study Participant Selection and Analytic Samples
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Figure 2. 
Cumulative Incidence of New GC/CT Diagnoses by IUD Use, Multiple Partners and 

Intervention Status during 12-Month Study Follow Up
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Table 1.

Participant Characteristics at Study Enrollment by Intervention Group

Intervention Control Total

n=733 n=617 n=1,350

n % n % n %

Age Group

 Teen (age 18–19) 555 75.7 487 78.9 1042 77.2

 Young adult (age 20–25) 178 24.3 130 21.1 308 22.8

Race/ethnicity

 White 364 49.7 304 49.3 668 49.5

 Latina 181 24.7 184 29.8 365 24.7

 Black 107 14.6 96 15.6 203 15.0

 Other 81 11.1 33 5.4 114 8.4

Educational attainment (n=1341)

 High school or less 520 71.4 450 73.4 970 72.3

 Some college 104 14.3 85 13.9 189 14.1

 College degree 104 14.3 78 12.7 182 13.6

Health insurance type

 Private 226 30.8 185 30.0 411 30.4

 Medicaid/State 198 27.0 163 26.4 361 26.7

 None 276 37.7 238 38.6 514 38.1

 Don’t know 33 4.5 31 5.0 65 4.7

Nulliparous (n=1348) 547 74.7 423 68.7 970 72.0

Condom use at last sex (n=1345) 219 30.0 203 33.1 422 31.4

Any unprotected sex (past 3 months; n=1344) 463 63.7 406 65.8 869 64.7

New partner (past 3 months; n=1346) 171 23.4 129 21.0 300 22.3

Multiple partners 160 21.8 123 19.9 283 21.0

Perception of STI Risk (n=1345)

 Very Likely 7 1.0 9 1.5 16 1.2

 Likely 34 4.7 27 4.4 61 4.5

 Unlikely 256 35.1 197 32.0 453 33.7

 Very unlikely 433 59.3 382 62.1 815 60.6

History of CT/GC

 Yes 106 14.5 98 15.9 204 15.1

 No 604 82.4 494 80.1 1098 81.3

 Unknown 23 3.1 25 4.1 48 3.6

History of any STI

 Yes 174 23.7 144 23.3 318 23.6

 No 522 71.2 432 70.0 954 70.7

 Unknown 37 5.1 41 6.7 78 5.8

History of PID

 Yes 24 3.3 16 2.6 40 3.0
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Intervention Control Total

n=733 n=617 n=1,350

n % n % n %

 No 696 95.0 581 94.2 1277 94.6

 Don’t know 13 1.8 20 3.2 33 2.4

Practice setting

 Family Planning 452 61.7 342 55.4 794 58.8

 Abortion 281 38.3 275 44.6 556 41.2

IUD use initiated within first 6 mo 104 14.2 90 14.6 194 14.4

GC/CT: N gonorrhoeae or C trachomatis, PID: pelvic inflammatory disease. No significant differences were identified by study arm.
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Table 2.

Predictors of Time to New N gonorrhoeae or C trachomatis Diagnoses (Hazard Ratios from Cox Proportional 

Hazards models)

Incidence per 100PY Unadjusted Models (n=1350) Adjusted Model
a
 (n=1350)

HR (95% CI) P aHR (95% CI) P

IUD Use

 Yes 10.0 1.27 (0.75–2.17) 0.38 1.31 (0.74–1.71) 0.59

 No 8.0 REF - REF -

Age Group

 Teen (age 18–19) 10.0 1.34 (0.83–2.18) 0.23 1.28 (0.72–2.27) 0.40

 Young adult (age 20–25) 7.7 REF - REF -

History of GC/CT

 Yes 11.5 1.51 (0.96–2.39) 0.08 1.23 (0.75–2.00) 0.40

 No 7.8 REF - REF -

Multiple partners, past 3m

 Yes 13.5 1.92 (1.32–2.79) <0.01 2.00 (1.34–2.98) <0.01

 No 6.9 REF - REF -

Study arm

 Intervention 8.6 1.09 (0.71–1.68) 0.69 1.12 (0.74–1.71) 0.59

 Control 7.8 REF - REF -

a
Covariates included: race/ethnicity, insurance status, parity, practice setting; HR=Hazard Ratio; CI=Confidence Intervals; GC/CT: N gonorrhoeae 

or C trachomatis.
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