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Abstract
Objective—To determine predictors of completion of free annual sexually transmitted infection
screening among sexually active young women 25 years of age and younger.

Study Design—We analyzed survey data from 2,607 sexually active women enrolled in the
Contraceptive CHOICE Project, a prospective cohort study. We evaluated demographic
characteristics, sexual risk behaviors, relationship characteristics, and contraceptive method.
Receipt of a home or clinic-based test kit within 56 days of the 12-month survey constituted a
completed screen. A multivariable model to predict screening completion was created using
Poisson regression with robust error variance.

Results—Fifty-seven percent of women completed screening. Screening completion was most
strongly associated with a college education or higher (RRadj=1.2, 95% CI: 1.1, 1.3) and home-
based testing (RRadj=1.3, 95% CI: 1.2, 1.5).

Conclusions—Free and home-based testing increased screening rates among young women. To
meet annual testing guidelines the availability and use of home testing kits should increase.
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Introduction
Each year in the United States there are an estimated 2.8 million new cases of Chlamydia
trachomatis (CT) infection1 and 718,000 new cases of Neisseria gonorrhoeae (GC)
infection.2 The majority of both infections are reported among women ages 15–24 years.3
Chlamydia and gonorrhea are referred to as “silent infections,” due to the fact that they are
often asymptomatic. Untreated infections may spread to the fallopian tubes or uterus and
cause pelvic inflammatory disease (PID). Uterine and tubal damage can have long-term
sequelae including infertility, ectopic pregnancy, and chronic pelvic pain.
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Although the Centers for Disease Control and Prevention (CDC) recommends annual CT
screening for all sexually active women 25 years or younger, the 2007 national annual
screening rate among sexually active women 16–25 years was only 41.6%.1 The low
screening rate is most likely influenced by multiple factors including lack of access to
healthcare, transportation and financial limitations,4,5 and concerns about confidentiality,
waiting times, or the social consequences of a positive test result.5,6,7 Because of the
asymptomatic nature of these infections women may not appreciate the importance of
annual screening4,5; whereas providers may fail to take a sexual history and perform the
recommended CT screening.8

The purpose of this analysis was to determine the factors associated with sexually
transmitted infection (STI) screening behavior in young sexually active women offered free
STI screening 12 months after enrollment in the Contraceptive CHOICE Project. We
hypothesized that completion of STI screening at 12 months may be related to demographic
characteristics, sexual risk behaviors, relationship characteristics, and contraceptive method
used. We were especially interested in whether the use of long-acting reversible
contraceptive (LARC) methods (e.g., levonorgestrel IUS, copper IUD, and etonorgestrel
subdermal implant) is a significant predictor of completion of annual STI screening. As
LARC use increases, there may be concern that young women will not seek gynecological
care (including STI screening) on an annual basis because these contraceptive methods are
effective for 3–10 years.

Materials and Methods
The Contraceptive CHOICE Project (CHOICE) is an on-going prospective cohort study of
9,256 women from the St. Louis region seeking to increase the use of LARC by removing
financial barriers and decrease rates of unintended pregnancy.9 Participants are recruited
from two abortion clinics, eight community-based clinics, and university-affiliated medical
clinics. Women are eligible to participate in CHOICE if they are: 1) are 14–45 years of age;
2) are not currently using a contraceptive method or are willing to start a new method of
reversible contraception; 3) speak English or Spanish; 4) have not had a hysterectomy or
tubal ligation; 4) do not desire pregnancy in the next year; and 5) are sexually active with a
male partner or plan to become sexually active in the next 6 months. Informed consent is
obtained from all participants. Approval was obtained from the Washington University
School of Medicine Human Research Protection Office prior to participant recruitment.
Each participant is provided with contraception of her choice at no cost for the 2–3 years she
is in the study. Follow-up interviews are conducted by telephone at 3 months, 6 months, and
every 6 months thereafter. Questions are asked regarding demographic characteristics,
pregnancy, sexual behaviors, STI history, contraceptive use and satisfaction, and
experiences of depression, violence, and discrimination.

CHOICE offers CT and GC screening and treatment at no cost to all participants at study
enrollment and at the time of each annual telephone interview. During the in-person
enrollment session participants are instructed and complete a self-collected vaginal swab for
C. trachomatis and N. gonorrhoeae screening using the BDProbeTec ET instrument (Becton
Dickinson, Sparks, MD). For annual screening, women undergo either clinic screening or
home screening where the same collection kit used at enrollment is mailed to the participant.
Detailed and illustrated instructions are included with the collection kit. Specimens are
returned to the CHOICE office in a prepaid and preaddressed mailer. The same collection
kits are used for women who complete screening at selected family planning clinics.
CHOICE receives completed test kits from the clinics within 5 days of collection and
directly from participants via US Postal Service every day. All specimens are sent to an
independent laboratory for testing.
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Women included in this analysis were 25 years of age or younger at the time of study
enrollment and reported vaginal or anal sex during the 12 months post-enrollment. Because
STI screening is offered upon completion of the 12-month interview, women must have
completed this interview to be included in the analysis. A specimen received from a home
kit or clinic within 56 days after the 12-month interview is considered a complete annual
test.

Some women in the sample were involved in substudies with respect to testing site (home
versus clinic) (Figure 1). Women who completed their 12-month interview from August to
December 2008 were involved in an observational study and given a choice of home versus
clinic-based screening. Research assistants used a standard script to offer screening. From
January 2009 through August 2009 women using a LARC method at the 12-month interview
who agreed to randomization were randomly assigned to home versus clinic-based
screening. Women who completed their 12-month interview during the remaining 16
months included in this analysis were offered home-based screening. Women may decline
annual screening altogether.

We analyzed data collected from the baseline, 3-, 6-, and 12-month interviews. We
specifically examined demographic and reproductive characteristics, contraceptive methods,
health-seeking behaviors, and relationship factors. Comparisons were made using χ2 for
categorical variables and logistic regression for multivariate analyses. Poisson regression
with robust error variance was used to determine predictors of completion of 12-month STI
screening. This technique was used because the outcomes of interest occurred more than
10% of the time and it provides a conservative estimate of the relative risk. Variables were
included in the final multivariable model if they were significant upon univariate analysis.
LARC use was included in the model because we were particularly interested in its
predictive value for completion of STI screening. Multicollinearity was examined using the
variance inflation factor for all variables included in the models; all variables had a variance
inflation factor of less than 10. Statistical analyses were performed 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,
51% (n=2,607) met the inclusion criteria for this analysis (Figure 1). Baseline characteristics
of young women who met the inclusion criteria for this analysis did not differ significantly
from young women 25 years or less enrolled in CHOICE. Of the 2,480 women excluded,
73% (n=1,799) were older than 25 years and 22% did not complete their 12-month survey.
Only 182 participants (7%) declined STI screening when offered during their 12-month
interview. A participant was more likely to outright decline screening if she reported a
pregnancy in the past year (RRadj=0.86, 95% CI: 0.80, 0.94).

Among the 2,425 women who accepted STI screening, more than half (57%) completed the
test. The demographic and behavioral characteristics of women who completed screening
compared to women who did not complete screening are shown in Table 1. The two groups
did not differ by age, current marital status, STI history, recent genitourinary symptoms,
existence of a main partner, or recent PAP testing. Although all women used self-collection
kits, women who did so at home were more likely to complete the test than women who did
so in the clinic (59.6% versus 45.0%).

Table 2 presents the factors significantly associated with screening. In univariate analyses
race, insurance, and low socioeconomic status were significantly associated with reduced
STI screening. Black and other non-white women were less likely to complete screening
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compared to white women (RR=0.89, 95% CI: 0.83, 0.96 and RR=0.87, 95% CI: 0.76, 1.00,
respectively). It is important to note that while black and other non-white women were
statistically significantly less likely to complete screening, the screening rate was also low
among white women (61.2%). Women with Medicaid were less likely than women with
private insurance to complete screening (RR=0.78, 95% CI: 0.69, 0.89). Similarly, women
who received public assistance or had trouble paying for basic necessities during the past 12
months were less likely to complete screening (RR=0.89, 95% CI: 0.84, 0.96). Conversely,
women with a college level education or higher were more likely to complete screening
compared to women with some college education (RR=1.22, 95% CI: 1.13, 1.32).

Women who reported LARC use (RR=0.93, 95% CI: 0.87, 1.00) or pregnancy in the past
year (RR=0.76, 95% CI: 0.60, 0.95) were less likely to complete screening at 12 months.
Women who reported older age at first intercourse (RR=1.16, 95% CI: 1.06, 1.28), other
partners in the past year (RR=1.13, 95% CI: 1.03, 1.23), new partners in the past year
(RR=1.11, 95% CI: 1.03, 1.19), or home testing (RR=1.32, 95% CI: 1.17, 1.49) were more
likely to complete screening in the crude (univariate) analysis.

Our results of the multivariable analysis are shown in Table 2. The ten statistically
significant factors from the univariate analyses were included in the final model. Three
factors were found to be positively associated with screening: college graduate or higher
education (RRadj=1.19, 95% CI: 1.09, 1.29), new partners in the past year (RRadj=1.08, 95%
CI: 1.00, 1.16), and use of the home testing kit (RRadj=1.33, 95% CI: 1.18, 1.50).
Contraceptive method (LARC versus non-LARC) was no longer associated with completing
the STI screening test.

We analyzed the 266 women who were included in the observational study examining
preference for either home or clinic screening. Among this sub-group, the only significant
factors associated with STI screening were LARC use (RRadj=0.82, 95% CI: 0.68, 0.98) and
home testing (RRadj=2.87, 95% CI: 1.84, 4.49). Similarly, we analyzed separately the 329
LARC users involved in a randomized clinical trial examining differences in completion rate
between women using a home kit versus clinic screening. The three significant predictors of
completion in multivariable analyses were college education or higher (RRadj=1.46, 95% CI:
1.15, 1.84), new partners in the past year (RRadj=1.28, 95% CI: 1.03, 1.59), and home
testing (RRadj=2.15, 95% CI: 1.66, 2.80). Among the remaining 1,830 women not involved
in either of these substudies, the only significant predictor for completion was a high level of
education (RRadj=1.13, 95% CI: 1.03, 1.25).

Comment
Among young women enrolled in the Contraceptive CHOICE project, education level and
home-based testing site were the two strongest predictors for completion of annual STI
screening. Women with a college degree or higher were more likely to complete screening,
possibly due to a higher degree of familiarity with the healthcare system or a better
understanding of the importance of getting screened for asymptomatic infections. Previous
studies have found that education level has a positive impact on adherence to screening
guidelines for both breast cancer and colorectal cancer.10,11

Our finding that women were more likely to complete screening at home is consistent with
previous studies that have shown women prefer home testing kits.12,13 We observed a 54%
screening rate among women 16–25 years old in our study which is higher than the national
screening rate for the same age group estimated by HEDIS based on claims data and visits
reported by health plans (41.6%).1 This difference may be in part due to the availability and
preference of home testing among our study participants.
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Previous studies have found history of STI and genitourinary complaints to be related to
screening behavior, but we did not find these factors to be significant predictors of screening
completion.14,15 We found that LARC use was not associated with completion of STI
screening once other factors are taken into account. Critics of LARC methods argue that
women who use these methods will be less likely to seek routine care on an annual basis. It
is promising that we did not find reduced screening to be the case among 1,335 LARC users.
This finding may also be due to the availability of home-based testing in our study.

Strengths of this analysis include the large sample size, removal of common STI screening
barriers including cost, and lack of a provider bias because screening is offered to all women
upon completion of the 12-month interview. Our analysis is not without limitations; the
generalizability of our results is limited by the fact that women enrolled in a contraceptive
study may be different from women in the general population. In addition, all participants in
our study were reminded about annual STI screening, which may not be representative of
the real world where patients are often responsible for making their own arrangements for
annual screening. Furthermore, we only captured screening that occurred through the
CHOICE Project. Consequently, women who tested outside the study may have been missed
which may result in an underestimate of our screening rate. Women included in this analysis
may have been involved in one of two substudies (i.e., observational study or randomized
clinical trial) comparing acceptability of home and clinic screening. To account for these
differences we presented a separate analysis for each of the groups represented in the overall
study sample.

Among a group of young women where annual STI screening is recommended, we found
that screening increases among educated women and with the availability of home-based
testing. It is important to understand the characteristics of women who complete
recommended STI screening in order to determine missed opportunities for successful
screening. A better understanding of reasons why young women do not obtain screening
may help establish more effective strategies to increase annual screening of young women
and women at increased risk.
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Figure 1.
Inclusion criteria for overall analysis sample and the substudies.
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Table 2

Crude and adjusted relative risks for demographic and behavioral characteristics associated with STI screening
completion among women 25 years or younger enrolled in CHOICE.

Characteristic Univariate Models Multivariable Model

RR (95% CI) RR (95% CI)

Race

 Black 0.89 (0.83–0.96) 0.97 (0.90–1.04)

 White Referent Referent

 Other 0.87 (0.76–1.00) 0.89 (0.77–1.02)

Education level at time of 12M survey

 ≤High school 0.92 (0.85–1.00) 0.95 (0.87–1.03)

 Some college Referent Referent

 College degree/ graduate school 1.22 (1.13–1.32) 1.19 (1.09–1.29)

Type of insurance at time of 12M survey

 None 0.94 (0.87–1.01) 1.01 (0.94–1.10)

 Private/student/parent/military Referent Referent

 Medicare/Medicaid/disability 0.78 (0.69–0.89) 0.89 (0.77–1.02)

Low socioeconomic statusa at time of 12M survey 0.89 (0.84–0.96) 0.98 (0.90–1.06)

Age at first intercourse

 < 14 0.94 (0.83–1.07) 0.99 (0.87–1.12)

 14–18 Referent Referent

 19+ 1.16 (1.06–1.28) 1.04 (0.94–1.15)

Reported having other partners in the past year 1.13 (1.03–1.23) 1.08 (0.98–1.19)

Reported having new partners in the past year 1.11 (1.03–1.19) 1.08 (1.00–1.16)

Pregnant in the past year 0.76 (0.60–0.95) 0.81 (0.64–1.01)

Contraceptive method at time of 12M survey

 LARC 0.93 (0.87–1.00) 0.95 (0.89–1.02)

 Non-LARC Referent Referent

Testing site

 Home 1.32 (1.17–1.49) 1.33 (1.18–1.50)

 Clinic Referent Referent

LARC, long-acting reversible contraceptive methods; WIC: Women, Infants, and Children Supplemental Nutrition Program.

a
Receiving public assistance (food stamps, WIC, welfare, unemployment) or having trouble paying for basic necessities (transportation, housing,

medical expenses, food).
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