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Abstract
Objective—To determine whether home-based screening for sexually transmitted infections
(STIs) results in a higher STI screening rate compared to clinic-based screening in participants
using long-acting reversible contraception.

Methods—We performed a randomized clinical trial of women using long-acting reversible
contraception methods in the Contraceptive CHOICE Project (n = 558). Participants were
randomly assigned to home-based testing (swabs mailed to the participant's home or clinic-based
testing. Self-collected vaginal swabs were tested for Chlamydia trachomatis and Neisseria
gonorrhoeae using strand displacement analysis. We estimated the relative risk of screening by
group using Poisson regression with robust error variance.

Results—The randomization groups were similar at baseline, except for marital status; the clinic
group had more never-married women (62.0% vs. 51.6%), and the home group had more divorced
women (12.1% vs. 5.6%, p = 0.007). Women in the home group were more likely to self-report
screening compared to women in the clinic group in the multivariable analysis (56.3% vs. 32.9%,
RR 1.7, 95% CI 1.4 – 2.0). When analyzed by tests received or documented in medical records,
similar results were obtained (56.3% vs. 25.0%, RR 2.2, 95% CI 1.7 – 2.7). Women who
completed screening had higher levels of education and were more likely to receive public
assistance compared to those who did not complete screening.

Conclusion—Long-acting reversible contraception users randomized to STI screening at home
were more likely to complete screening than those randomized to traditional clinic-based
screening. Home-based screening may be useful in women using LARC methods who may not
present for regular screening.

INTRODUCTION
An estimated 19 million new sexually transmitted infections (STI) occur each year in the
United States, making STIs a major public health problem (1). As half of cases occur in
young adults, the CDC currently recommends that females age 25 years or younger receive
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annual STI screening (1, 2). However, only 26-60% of at-risk women in the United States
do so (3-6).

Barriers to clinic access can be reduced with the use of self-obtained vaginal swabs in home-
based screening. Non-invasive STI screening has been well-accepted by women in a variety
of non-clinical settings (7-11). In a prospective cohort study, we found that women preferred
home-based screening, and those who chose it were more likely to complete screening (12).
Two randomized trials in Denmark (13, 14), and one in the United States (15), which
studied high-risk adolescents, have also shown improved screening rates with home tests.

We conducted a trial that randomized women using long-acting reversible contraception
(LARC) to home or clinic-based STI screening. LARC, which includes intrauterine devices
(IUD) and subdermal implants, was used by 66% of the population in our previous study
(12). The National Survey of Family Growth reported that IUD use increased from 2% to
2002 to 5.5% in 2006-2008 (16). As these contraceptive methods are effective for 3-10
years, LARC users may not seek medical care on an annual basis, making STI screening via
self-collection a potentially desirable option. We sought to estimate which screening method
would produce the highest STI screening rate among LARC users.

MATERIALS AND METHODS
The Contraceptive CHOICE Project is a prospective cohort study seeking to recruit 10,000
women and to promote the use of LARC (17). Participants are recruited from a university-
based clinic, two abortion clinics, and several community-based clinics. Women are eligible
for the study if they are between the ages of 14 and 45 years, speak English or Spanish, are
seeking a new method of reversible contraception or are not currently using a method, have
not had a hysterectomy or tubal sterilization, and are currently sexually active with a male
partner or planning to become sexually active in the next six months. Informed consent is
obtained for all participants. We obtained approval from the Washington University School
of Medicine Human Research Protection Office prior to starting recruitment. After receiving
comprehensive counseling on contraceptive options, participants choose a reversible
contraceptive method that is provided at no cost for the 3-year study period. Telephone
follow-up occurs at 3 months, 6 months, and every 6 months thereafter for the duration of
the study - a total of seven contacts.

All women enrolled in the study are offered STI screening at baseline then again at 12, 24 ,
and 36 months postenrollment. At baseline, all women are instructed on proper technique to
self-collect a vaginal swab. Swabs were tested for C. trachomatis and N. gonorrhoeae using
the BDProbeTec ET (Becton Dickinson, Sparks, MD) instrument through DNA strand
displacement amplification (SDA) technology. These specimens can be stored at room
temperature and must be received by the testing laboratory within 16 days of collection.

This sub-study randomized 558 women to home- or clinic-based screening for the 12-month
scheduled STI screen. Women were randomized using computer based randomization if
they completed the baseline survey and consented to the sub-study at enrollment. For each
participant a random number was generated using the uniform distribution with a cut-point
of 0.50. Those below this cut-point were assigned to one treatment and above to the control.
Staff and participants were blinded to the randomization status until the time of testing (12
months), and randomization was performed by an author who did not have contact with
study subjects. At the 12 month survey, participants were required to be living in the United
States and using a long-acting reversible method of contraception, defined as levonorgestrel
intrauterine system (LNG-IUS), Copper T 380A intrauterine device, or the contraceptive
subdermal implant. Participants identified as eligible by these criteria were given
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instructions to screen for STIs by randomization group. Participants could refuse testing for
any reason. Recruitment ended August 1, 2009, after the desired sample size was reached.

Participants randomized to the home-based screening group were mailed a collection kit.
The kits were packaged in a plain brown box and could be sent to any address the woman
provided (e.g. a friend's house) to address potential privacy concerns. A vaginal swab and
collection tube were provided, identical to those used at baseline screening. Detailed, step-
by-step instructions with photographs explained how to collect the specimen and return it in
a prepaid, pre-addressed mailer (Exakt-Pak, Oklahoma City, OK), which complied with
Department of Transportation and United States Postal Service regulations.

Women randomized to clinic-based screening were able to test with their regular health care
provider or at four local family planning clinics. Women in the clinic arm were mailed
written instructions, which stated that participants could be reimbursed for any expenses of
STI testing and treatment, and asked participants to provide medical records of such testing.
Medical records release forms for the participant's primary provider were signed at
enrollment. However, if the participant planned to test with a different provider, a new
release form was mailed to the participant with a postage-paid return envelope.

As another clinic-based option, all women in the clinic-based randomization group were
given written instructions to obtain testing at one of four family planning clinics. This was
designed to accommodate participants without access to a private provider, though all
participants were able to test at these clinics. No appointment was necessary and there was
no cost for screening. The clinics were provided with self-collected vaginal swab kits as
used in the home-based group.

Specimens from home kits were received by mail daily, and specimens from family
planning clinics were returned within five days of specimen collection. Specimens that were
not in satisfactory condition for testing (e.g. missing swab or low preservative fluid) were
rejected, and the participant was asked to come to the study clinic to collect a new sample.
Women with positive tests for C. trachomatis or N. gonorrhoeae were contacted by a
research nurse and provided with antibiotic treatment for herself and all partners, at no cost
to the participant.

Medical records were requested for all participants in the clinic-based group who had not
documented screening by providing medical records or a specimen from the family-planning
clinics. A records request was sent to the provider with whom the participant had intended to
test. If a valid release for this provider was not available, a release was sent to the participant
to sign and return, and requests were sent to any other provider for whom we had a valid
medical records release. Two attempts were made to contact each medical provider. We did
not request records from the family planning clinics where self-collected screening was
available if participants listed this facility as their healthcare provider. Participants who
presented there could receive testing through our study at no cost and without an
appointment, and were thus unlikely to have been tested by other means at these sites.

Baseline and 12-month follow-up interviews collected detailed information on demographic
characteristics, contraceptive use, reproductive history, sexually transmitted infection
diagnosis and treatment, and sexual behavior with male and female partners. Women were
mailed a written survey addressing satisfaction with the STI screening process fifty-six days
after testing was offered. A postage-paid return envelope was provided. At the 18-month
telephone interview, the next regularly scheduled follow-up after randomized STI screening,
women were asked if they had undergone STI screening. If they had not screened, they were
asked to provide one or more reasons why not.
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The testing period was defined as 56 days following the 12-month interview date
(coinciding with mailing of the satisfaction survey), so that the mailed survey did not serve
as a reminder to complete screening. A completed test was defined as a received sample
from the home kit or family planning clinic during the testing period; medical record
documentation of a test for C. trachomatis and N. gonorrhoeae during the testing period; or
self-report of screening on the mailed survey or 18-month telephone survey. A second
outcome variable, documented completed tests, considered a participant ‘not screened’ if no
medical record documentation could be found confirming her self-report of screening during
the testing period.

Baseline characteristics of the home and clinic-based testing groups, and screening
completers versus non-completers, were compared using chi-square or Fisher's exact test for
categorical variables and Student's t-test for continuous variables. Ordinal data in the
satisfaction survey were analyzed by the Mann-Whitney-U test. The hypothesis that the
home-based screening group would have a higher proportion of completed tests was tested
using the chi-squared test and quantified with a simple relative risk calculation. When the
outcome of interest (completed tests) is common (>10%) in prospective studies, logistic
regression may produce a biased estimate of the relative risk, with the extent of the bias is
related to the prevalence of the outcome (18). To correct for this bias, we performed a
Poisson regression with robust error variance; this method is one methodologic approach
that produces an unbiased estimate of both the relative risk and 95% confidence intervals
(19, 20). SPSS 17 (SPSS Inc., Chicago IL) and SAS 9.2 (SAS Institute Inc., Cary, NC) were
used for statistical analyses. Based on a testing percentage of 35% in the clinic-based group,
a 15% difference testing rates between groups (testing in the home group of 50%), and alpha
of 0.05, we needed 242 patients per group (total n = 484) to achieve 90% power.

RESULTS
A total of 561 women were eligible for the study (Figure 1). At the 12-month interview, 3
women living outside of the United States were excluded. Ten women (2%) refused STI
screening - five women from each randomization group. Five (50%) women refused
screening because they considered themselves at low risk, four (40%) because they had
recently been tested, and one (10%) woman was not interested in STI screening. There were
no differences in refusal reason by randomization group. Of the 548 women intending to
screen, 268 were randomized to home-based screening and 280 were randomized to clinic-
based screening. Seven women were not offered testing according to their randomization
status; two were randomized to home-based screening but offered clinic-based screening,
and five in the clinic group were offered home-based screening. These participants were
analyzed in the group to which they were randomized. The randomization groups had a
different distribution of marital status; the clinic group had more never-married women
(62.0% vs. 51.6%), and the home group had more separated, divorced, or widowed women
(12.1% vs. 5.6%, p = 0.007). There were no other differences between the randomization
groups at baseline in demographic characteristics, sexual behavior, or access to health care
(Table 1).

Overall, 243 (44.3%) of women completed screening. Of 202 specimens received for
processing by the study, three were rejected for quality: two had low liquid and one had no
swab. Three additional tests appeared in good condition but were considered unsatisfactory
by the laboratory. All women with unsatisfactory results were given the opportunity to retest
at the study clinic; two women did and tested negative.

Women randomized to home-based screening were almost 70 percent more likely to
complete a screen compared to women randomized to clinic-based screening (56.3% vs.
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32.9%, RR 1.7, 95% CI 1.4 – 2.1). Completion status did not differ by age, race, access to
healthcare, or history of a prior STI. However, completers were more likely to have higher
educational attainment (p = 0.005). Completers were also more likely to be welfare
recipients (p = 0.009, RR 1.04, 95% CI 1.01-1.07, Table 2), but there was no difference by
any other form of government assistance (WIC, food stamps). Using Poisson regression with
robust error variance to adjust for age, race, education, marital status and welfare use, nearly
identical results were obtained (RR 1.7, 95% CI 1.4 – 2.0). Seven cases of chlamydia were
detected; 3 in the home group and 4 in the clinic group. One case of gonorrhea was detected
in the clinic group.

Medical records or a specimen were obtained for 163 (58%) of women in the clinic
randomization group. We did not receive specimens from the family planning clinic for 65
women that we assumed were not tested elsewhere. Of these, 42 (15%) listed this clinic as
their primary provider, and 23 (8%) did not have access to a primary provider and planned
to go to the family planning clinic. For the remaining 52 women for whom we could not
obtain medical records, 26 (9%) did not have a valid medical records release for any
provider, 10 (4%) providers did not respond, 8 (3%) providers could not be contacted, 7
(2%) providers refused our request, and 1 woman was given a home kit, which was not
returned. Of the 94 medical records received, 6 documented a test during the testing period,
13 documented a recent test that was outside of the testing period, and 75 did not record any
recent STI tests. Using these documented completed screens, women in the home group
were more than twice as likely to complete a test (56.3% vs. 25.0%, RR 2.3, 95% CI 1.8 –
2.8). Poisson regression with robust error variance adjusting for age, race, education, marital
status, and welfare use produced similar results (RR 2.2, 95% CI 1.7 – 2.7).

At the next regularly scheduled follow-up (18 months), 207 women who did not complete
testing gave reasons for not screening. The most common reason was forgetting to test,
reported by 67 (32%) non-completers. Other common reasons included lack of time (n = 34,
16%), not receiving testing materials (n = 31, 15%), testing outside of the study (n = 25,
12%) and losing or damaging testing materials (n = 23, 11%). When analyzed by
randomization group, non-completers in the home arm were more likely to have forgotten or
not understood how to use the self-swab, and less likely to cite lack of time (Table 3).
Financial or transportation concerns, and other clinic barriers, such as appointment
availability, were more common in the clinic group, but did not reach statistical significance.

Twenty-three percent of women returned the mailed satisfaction survey (n = 122), and
response rates did not differ by randomization group (p = 0.49). The majority of respondents
(n = 98, 81%) were very or somewhat satisfied with the testing process and were not
concerned about privacy (n = 92, 95%). All women who used the self-swab thought it was
easy to use, with 70% (n = 53) considering the collection step “extremely easy.” By the
Mann-Whitney-U test, women in the home group gave higher ratings for convenience
(somewhat or very convenient, 89% home group vs. 69% clinic group, p = 0.02). Women
randomized to home strongly preferred to test at home again (83%), compared to only 49%
of women in the clinic group who would choose clinic-based testing in the future (Mann-
Whitney-U, p < 0.001).

DISCUSSION
This randomized trial of home- versus clinic-based screening for chlamydia and gonorrhea
demonstrated increased screening rates in women randomized to home-based screening.
Home-based screening nearly doubled screening rates compared to clinic-based screening in
both univariate and multivariate analysis. Several cases of chlamydia and one case of
gonorrhea were detected in both screening arms.
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Home-based screening is a viable alternative to clinic-based screening due to the availability
of nucleic acid amplification tests (NAAT), such as polymerase chain reaction (PCR), strand
displacement analysis (SDA), and transcription-mediated amplification (TMA). These
methods have high sensitivity and specificity for detection of both C. trachomatis and N.
gonorrhoeae. Self-obtained vaginal swabs produce results that are nearly identical to
clinically-obtained endocervical samples (3, 21).

Several studies have demonstrated that women consider self-collected vaginal swabs an
acceptable alternative to traditional screening by a clinician (22, 23). Our previous cohort
study demonstrated that women strongly preferred home-screening, with 75% of the sample
choosing it rather than clinic-based screening (12). Respondents to a mailed satisfaction
survey also showed a preference for home-based screening. Most women in the home group
would choose to use home-based screening again, while half of the women in the clinic
group preferred to switch methods and use home screening in the future.

One strength of this study is its randomized design, which achieved a balanced distribution
of clinical and demographic factors. Since assignment of screening method was randomized
in this study, we are confident that the improvement in screening rates is due to the
screening method itself, rather than characteristics of women choosing home screening.
Another strength is the diverse population of contraceptive-seeking women recruited by the
Contraceptive CHOICE Project, which has a broad distribution of socioeconomic and STI
risk factors. Similar to our previous study, we demonstrated a low rate of unsatisfactory
results (3%) among the women using self-obtained vaginal swabs (12). One hundred percent
of women responding to the mailed survey considered the swabs “easy” or “extremely easy”
to obtain. These results support our conclusion that women can properly obtain and ship
vaginal swabs for testing.

We used two different methods to determine the primary outcome measure, the number of
completed tests. While all self-obtained vaginal swabs could be accurately counted as they
were processed at the study site, women in clinic group may not have reported being tested
with a private provider. To reduce bias, we used several methods to determine the screening
status for all women in the clinic group, including review of reimbursement forms, self-
report by mailed and telephone surveys, and systematic attempts to retrieve outside medical
records. Using these strategies, we can estimate that the true screening rate in the clinic
testing arm was between the rate of 24% confirmed by records and 32% with the addition of
self-report. The rate confirmed by records is a conservative estimate, as we were unable to
obtain records for all women, and some women may have tested with a different provider
than that listed in her study records. However, self-report is also biased due to poor recall,
response bias, and the common misconception that STI screening is performed during all
pelvic exams.

This study was limited to women using long-acting methods of contraception. Future
research could address whether these conclusions are altered in populations using different
contraceptive methods. However, our previous study showed that contraceptive method did
not influence completion rates. Use of LARC is increasing, and is likely to continue to rise
as patient and provider awareness increase (16). Home-based testing is a promising strategy
to screen women, such as women using LARC, who may not present for annual gynecologic
exams.

All women, regardless of their choice of contraception, can benefit from improved access to
STI screening. Women in the clinic group who did not complete testing were more likely to
cite time constraints as a barrier to testing, compared to the home group. Though lack of
transportation and other clinic-based barriers were cited by few women, these barriers are
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eliminated by home-based testing. United States Food and Drug Administration approval of
an over-the-counter chlamydia and gonorrhea testing kit and access to affordable home-
based testing options would allow private and convenient self-testing to be available outside
of the research setting. Screening must be easily available, affordable, and convenient to
meet CDC recommendations. Furthermore, the availability of STI screening options outside
of the traditional clinic setting for women who may not require or seek annual gynecological
care are necessary if we hope to reduce sexually transmitted infections among women.
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Figure 1.
Illustration of the flow and numbers of study participants.
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Table 1

Baseline Characteristics of Eligible Participants by Randomization Group.

Home
(n = 273)

Clinic
(n = 285) p value

Mean age (SD) 26.1 (6.2) 25.5 (5.9) 0.257

Race/Ethnicity 0.699

 Black 122 (44.7) 127 (44.9)

 White 133 (48.7) 142 (50.2)

 Other 18 (6.6) 14 (4.9)

Education 0.378

 Less than high school diploma 32 (11.7) 27 (9.5)

 High school diploma or GED 47 (17.2) 65 (22.8)

 Some college 122 (44.7) 123 (43.2)

 College or graduate degree 72 (26.4) 70 (24.6)

Monthly individual income 0.395

 $0-800 114 (41.8) 116 (40.8)

 $801-1,600 87 (31.9) 84 (29.6)

 $1,601+ 68 (24.9) 75 926.4)

 Refused or missing 4 (1.5) 9 (3.2)

Welfare 10 (3.7) 4 (1.4) 0.088

Food stamps 60 (22.0) 57 (20.1) 0.581

WIC 44 (16.1) 39 (13.7) 0.419

Marital Status 0.007

 Never Married 141 (51.6) 176 (62.0)

 Married/Living with a Partner 96 (36.3) 92 (32.4)

 Separated/Divorced/Widowed 33 (12.1) 16 (5.6)

Recruitment Site 0.067

 Abortion Clinic 64 (23.4) 88 (30.9)

 University Clinic 192 (70.3) 187 (65.6)

 Community Clinic 17 (6.2) 10 (3.5)

Contraceptive Method 0.577

 LNG IUC 201 (73.6) 200 (70.2)

 Copper T IUC 30 (11.0) 39 (13.7)

 Contraceptive implant 42 (15.4) 46 (16.1)

Obtained health care in the last 12 months 252 (92.6) 257 (90.2) 0.299

No health insurance 103 (37.7) 109 (38.5) 0.849

History of STI* 68 (25.0) 74 (26.0) 0.794

STI** diagnosed at enrollment 7 (2.6) 11 (3.9) 0.387

Mean number of lifetime male sexual partners (SD) 5.2 (8.9) 6.0 (10.9) 0.266

SD, standard deviation; GED, general education development test; LNG, levonorgestrel; IUC, intrauterine contraceptive; STI, sexually transmitted
infection; WIC, Women, Infants and Children government assistance program. Data are n (%) unless otherwise indicated.

*
STI includes chlamydia, gonorrhea, trichomoniasis, syphilis, HIV, and genital herpes.
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**
Includes chlamydia, gonorrhea, trichomoniasis, syphilis, and HIV, for which each participant is screened at baseline.

†
Fisher's exact test.
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Table 2

Baseline Characteristics by Screening Status

Completed
Screening
( n = 239)

Did Not Complete
Screening
(n = 305)

p value

Screening Method < 0.001

 Home 151 (62.1) 117 (38.4)

 Clinic 92 (37.9) 188 (61.6)

Mean age (SD) 25.9 (6.1) 25.5 (6.0) 0.43

Race/Ethnicity 0.89

 Black 106 (44.6) 140 (45.9)

 White 122 (50.6) 148 (48.5)

 Other 13 (5.4) 17 (5.6)

Education 0.005

 Less than high school diploma 24 (9.9) 33 (10.8)

 High school diploma or GED 40 (16.5) 71 (23.3)

 Some college 101 (41.6) 142 (46.6)

 College or graduate degree 78 (32.1) 59 (19.3)

Monthly individual income 0.91

 $0-800 103 (42.6) 125 (41.0)

 $801-1,600 72 (29.8) 94 (30.8)

 $1,601+ 62 (25.6) 78 (25.6)

 Refused or missing 5 (2.1) 8 (2.6)

Welfare 11 (4.5) 3 (1.0) 0.009

Food stamps 54 (22.2) 62 (20.4) 0.60

WIC 42 (17.3) 40 (13.1) 0.17

Marital Status 0.52

 Never Married 134 (55.1) 180 (59.2)

 Married/Living with a Partner 21 (8.6) 96 (31.6)

 Separated/Divorced/Widowed 21 (8.6) 28 (9.2)

Recruitment Site 0.22

 Abortion Clinic 58 (23.9) 92 (30.2)

 University Clinic 171 (70.4) 200 (65.6)

 Community Clinic 14 (5.8) 13 (4.3)

Contraceptive Method 0.63

 LNG IUC 173 (71.2) 220 (72.1)

 Copper T IUC 34 (14.0) 35 (11.5)

 Contraceptive implant 36 (14.8) 50 (16.4)

Obtained health care in the last 12 months 224 (92.6) 276 (90.5) 0.39

No health insurance 91 (37.4) 118 (38.9) 0.72

History of STI* 67 (27.7) 86 (28.2) 0.90

STI** diagnosed at enrollment 7 (2.9) 10 (3.3) 0.79

Mean number of lifetime male sexual partners (SD) 5.4 (9.4) 6.1 (10.4) 0.53
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SD, standard deviation; GED, general education development test; LNG, levonorgestrel; IUC, intrauterine contraceptive; STI, sexually transmitted
infection. Data are n (%) unless otherwise indicated.

†
Fisher's exact test.

*
STI includes chlamydia, gonorrhea, trichomoniasis, syphilis, HIV, and genital herpes.

**
Includes chlamydia, gonorrhea, trichomoniasis, syphilis, and HIV, for which each participant is screened at baseline.
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