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Abstract

Purpose: This study aimed to evaluate the receipt of chlamydia and gonorrhea screening among
women aged 15-24 years undergoing long-acting reversible contraception (LARC) insertion.

Methods: We used the 2016-2017 MarketScan commercial claims data set to identify sexually
active women aged 15-24 years with LARC insertion in 2017 and had =12 months of insurance
coverage before the date of LARC insertion. Sexual activity (defined by Healthcare Effectiveness
Data and Information Set chlamydia testing measure) and LARC insertion, including intrauterine
device (IUD) and implant insertion, were identified by applicable /nternational Classification of
Disease, Tenth Revision, Healthcare Common Procedure Coding System, and Current Procedural
Terminology codes. We evaluated chlamydia and gonorrhea testing performed in the preceding 12
months or at the time of LARC insertion among sexually active women aged 15-24 years.

Results: We identified 37,331sexually active women aged 15-24 years with LARC insertion.
Among these women, overall chlamydia testing was more frequent among women initiating an
IUD (77.8%) than implant initiators (67.8%), p < .001. A similar pattern was seen for gonorrhea
testing (80.0% for IUD users, 71.1% for implant users), p < .001. Among sexually active women
without chlamydia and gonorrhea testing within the 12 months before the date of insertion, IUD
users were more frequently tested for chlamydia (1,410 [20.9%] vs. 433 [9.2%]; p< .001) and
for gonorrhea (1,206 [20.0%] vs. 374 [8.9%]; p < .001) than implant users on the day of LARC
insertion.

Conclusions: Our results showed that approximately one in four sexually active women
undergoing LARC insertion had not received recommended chlamydia and gonorrhea screening
past year. Health care providers may use LARC-related visits as an opportunity to educate patients
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about, and to offer, chlamydia and gonorrhea screening if they had not been screened in the past
12 months.
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Methods

The Centers for Disease Control and Prevention (CDC) reported 1.8 million cases of
chlamydia and 583,405 cases of gonorrhea in 2018, making them the most common
reportable diseases in the U.S. [1,2]. The sequelae of chlamydial and gonococcal infection,
such as pelvic inflammatory disease (PID), infertility, tubal ectopic pregnancy, and infant
morbidity from perinatal transmission, have been well documented [3]. Because reported
rates of chlamydia and gonorrhea are highest in young women and chlamydia and gonorrhea
are frequently asymptomatic in women, the CDC and the U.S. Preventive Services Task
Force recommend annual chlamydia and gonorrhea screening for all sexually active women
aged <24 years [4,5]. Screening among older age women is based on risk for infection (e.g.,
those who have a new sex partner, more than one sex partner, or a sex partner who has a
sexually transmitted infection [STI]) [4,5].

The 2016 U.S. Selected Practices Recommendations for Contraceptive Use and the 2016
U.S. Medical Eligibility Criteria for Contraceptive Use 2016 provide clinical guidance

for health care providers on safe and effective initiation and the use of contraceptive
methods [6,7]. These guidelines aim to reduce medical barriers to initiating and continuing
contraceptive methods. Concern about STIs and PID may cause health care providers to not
insert intrauterine devices (IUDs) in those deemed at higher risk, particularly adolescents
[8,9]. The U.S. Medical Eligibility Criteria for Contraceptive Use classifies IUDs as safe to
initiate for women without current purulent cervicitis or chlamydial infection or gonococcal
infection [7]. Women who undergo same-day sexually transmitted disease screening and
IUD insertion have low PID incidence [7]. If a woman has not been screened according to
the sexually transmitted disease treatment guidelines, screening may be performed at the
time of IUD insertion [7]. The contraceptive implant initiation can be safely initiated among
women with current or suspected STIs [7].

Although long-acting reversible contraception (LARC) are highly effective contraceptive
methods for pregnancy prevention, a previous study indicated that adolescent LARC users
are more likely to engage in risky sexual behavior such as condomless sex than oral
contraceptive users [10]. A recent report suggests lower rates of consistent condom use

and increased incidence of STIs among LARC initiators [11]. Given that chlamydia and
gonorrhea screening are recommended universally for sexually active women aged <24
years, in this study, we assessed the frequency of chlamydia and gonorrhea screening among
women aged 15-24 years who undergo IUD or implant insertion.

IBM Watson Health MarketScan commercial claims data from 2016 to 2017 were used
for this epidemiological study. The MarketScan commercial claims database consists of
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approximately 26.1 million covered lives from about 100 large employers [12,13]. The
claims data capture patient medical encounters for health services over time, both inpatient
and outpatient, demographics, service date and location, diagnostic codes (/nternational
Classification of Disease, Tenth Revision) and procedural codes (Physician’s Current
Procedural Terminology [CPT] and Healthcare Common Procedure Coding System),
pharmaceutical drug use, and other billing-related information. The patient receiving each
service is identified by a unique enrollee ID. The commercial claims data include geographic
variables, such as region and Metropolitan Statistical Area (MSA) [14]. The data provided
are deidentified; therefore, this study is not considered human subject research and does not
require institutional review board review.

Using the MarketScan database, women aged 15-24 years who received an LARC insertion
(either IUD or implant) during 2017 were identified using /nternational Classification of
Disease, Tenth Revision codes (230.017, 230.014, and Z230.430), CPT codes (58300 and
11981), and Healthcare Common Procedure Coding System codes (37300, J7301, J7296,
J7297, J7298, and J7307). We considered the earliest date of diagnosis or procedure for an
LARC insertion as the date of LARC insertion for each woman. The analytical sample for
women with LARC insertion was limited to those continuously enrolled for =12 months
before the date of LARC insertion. Using Healthcare Effectiveness Data and Information
Set (HEDIS) on chlamydia screening, women were considered as sexually active in the

12 months before the day of LARC insertion if they had diagnosis and procedure codes
associated with reproductive or sexual health service visits. The reproductive and sexual
health services in the HEDIS measure include cervical cancer screening (Papanicolaou test
or smear) or pelvic examination, contraceptives, pregnancy, STI, or infertility services [15].
We used CPT codes to identify chlamydia or gonorrhea tests performed (chlamydia: 87490-
87492, 87110, 87810, 86631, 87320, 86632, 87270 and gonorrhea: 87590-87592, 87081,
87077, 87205, and 87850).

We identified two measures of chlamydia and gonorrhea screening: (1) overall annual
screening performed anytime during the 12 months before IUD or implant insertion and/or
on the day of an IUD or implant insertion; (2) among those not screened in the 12 months
before insertion, proportion of them screened on the day of insertion. Some women with
overall annual screening might be screened both on the day of insertion and in the 12
months before the day of insertion. We used the MSA variable to identify women who
resided in precoded MSA (MSA>0; urban area) or non-MSA (MSA = 0; rural/nonurban
area) localities. We categorized women by age groups, MSA, and geographic region and
performed bivariate chi-square analysis to evaluate the association between each of our
measures of chlamydia and gonorrhea screening and these demographic variables. We used
SAS software version 9.4 (SAS Institute, Cary, NC, USA) for all statistical analyses and
considered p < .05 to be statistically significant.

We identified 47,918 women aged 15-24 years who had received 1UD and implant insertion,
respectively, between January 1, 2017, to December 31, 2017, and had =12 months of
insurance coverage before the date of LARC insertion (Figure 1).Of those women, 37,331
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(77.9%) were identified as sexually active based on reproductive or sexual health claims in
the past 12 months before the day of LARC insertion.

Overall annual chlamydia and gonorrhea screening rates within 12 months of LARC
insertion including the day of insertion for sexually active women aged 15-24 years were
74.3% and 76.9%, respectively. Chlamydia testing rates were significantly higher among
IUD initiators than implant initiators (77.8% vs.67.8%; p < .001), and a similar pattern was
observed for gonorrhea testing (80.0% for 1UD initiators vs. 71.2% for implant initiators) for
gonorrhea (Table 1).

Our analysis showed that MSA and region were associated with chlamydia or gonorrhea
testing among sexually active women with IUD insertion, and women’s age, MSA, and
region were associated with chlamydia and gonorrhea testing among sexually active women
with implant insertion (Table 1).

Similarly, chlamydia and gonorrhea screening rates were significantly higher among IUD
users (13.2% and 13.4%, respectively) than implant users (6.1% and 6.4%, respectively) on
the day of insertion and during the 12 months before the date of LARC insertion among
sexually active women (Figure 2).

Among 11,455 sexually active women without chlamydia screening within the 12 months
before the date of insertion, only 20.9% of IUD users and 9.2% of implant users were tested
for chlamydia on the day of LARC insertion, and these estimates were significantly different
(p<.001; Figure 2). Similarly, among 10,223 sexually active women without gonorrhea
screening within the 12 months before the date of insertion, only 20.0% of 1UD users

and 8.9% of implant users were tested for gonorrhea on the day of LARC insertion, and
these estimates were significantly different (v < .001; odds ratio: .64, confidence interval:
.60-.68).

Discussion

Approximately three in four sexually active women with LARC insertion received
recommended chlamydia and gonorrhea screening in the prior 12 months and/or day of
LARC insertion. Screening rates were higher among IUD initiators compared with implant
initiators as well as among sexually active women resided in MSA area versus non-MSA
area and in northeast region versus west region. The results of our analysis of commercially
insured cohort of women aged 15-24 years showed that overall annual chlamydia screening
among sexually active women with LARC insertion was higher than the rates reported for
sexually active women aged 16-24 years enrolled in commercial plans that report chlamydia
measures to HEDIS, where approximately half were screened [16]. Among those without
screening within the 12 months before the date of insertion, screening on the day of insertion
was significantly higher among IUD users (20.9% and 20.0% for chlamydia and gonorrhea,
respectively) than among implant users (9.2% and 8.9% for chlamydia and gonorrhea,
respectively). Our findings suggest that providers should provide STI screening for all IUD
and implant users rather than IUD users only if they were not screened in the 12 months
before the date of LARC insertion based on the recommendation. Our findings highlight
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that there is a missed opportunity for chlamydia and gonorrhea screening, an integration of
family planning and STI services, during the LARC initiation visits, particularly for implant
users.

The American College of Obstetrics and Gynecology notes that delivery of comprehensive
sexual health care includes assessing sexual history, need for contraceptive service, and
recommended screening, including for STlIs [17]. Although evidence suggests increased risk
of STI among LARC initiators [10,11], delivery of comprehensive sexual health care during
family planning visits, such as taking sexual history and providing recommended annual
screening for STI, would further improve sexual health among women [18].

There may be several reasons that may explain why providers did not screen young women
for chlamydia and gonorrhea during the LARC initiation visits. These reasons may include
clinician’s lack of knowledge on patient’s past-year screening status, additional privacy
concern for STI/HIV services, clinicians’ prioritizing services in the limited-time encounter,
and low reimbursement for ST testing [17,19-22]. For example, a study concluded that
parent-insured young women were less likely to receive reproductive health services or
chlamydia testing than self-insured women [23]. Further studies may elucidate the reasons
why many women were not screened for chlamydia and gonorrhea during the LARC
initiation visits if screening in the past 12 months was not performed.

The size of the MarketScan database, although it constitutes a sample of persons who

have employer-based health insurance, presents a unique opportunity to longitudinally
investigate screening patterns because of its size (i.e., 40 million patients). In addition, it
allows for comprehensive assessment of the health outcomes using medical claims data as
opposed to self-report to document detailed observation of the event by provider on what,
when, and how the medical services rendered. Health care outcomes and services rendered
reported on administrative claims data help measure health care quality and adherence to
standards of care given to patients [24]. The database has its limitations. The MarketScan
databases include commercially insured patients; and therefore, our results may not be
representative of women who receive STI screening or LARC services, particularly those
who are publicly insured. Many adolescent and young women obtain sexual health services,
including contraception and STI screening, through school health centers or publicly funded
clinics [25]. Some women may have been offered chlamydia and gonorrhea screening per
guidelines but declined testing. Accuracy of the administrative data may have impact on

the algorithms that are used to identify sexual activity and LARC insertion. Although the
proportion of women aged 15-24 years who were identified as sexually active by HEDIS
measure has been shown to be not much different from self-report [16,26], the HEDIS
criteria to determine sexually active women may misclassify women’s sexual activity status
if women seek contraceptives for menstrual bleeding issues or received Pap test for reasons
other than sexual activity or if sexually active women did not have any reproductive health—
related visit in the past 12 months [27]. Because of the changes in cervical screening
guidelines [4], the cervical screening criteria of HEDIS measure may be an outdated
approach to classify sexually active patients. The data also have limited laboratory testing
result, limited information on provider specialty, and no information on patient’s race/
ethnicity or education level [12,13]. Our analysis was further restricted to those patients
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with continuous enrollment for =12 months before IUD insertion to capture previous year
screening service encounters; therefore, a small number of patients with lapses in coverage
were excluded. Furthermore, the data lack patient’s sexual history information such as
whether in a monogamous relationship. Although such sexual risk factors may influence
STI screening and contraceptive counseling practices, CDC STI guidance recommends that
all sexually active women aged 15-24 years receive chlamydia and gonorrhea screening
annually.

Among sexually active women aged 15-24 years with an LARC insertion, approximately
one in four had no documented screening for chlamydia or gonorrhea in the 12 months
before or at the health care visit at which they received their LARC insertion. These results
suggest missed opportunities for STI screening at the time of LARC insertion: among those
with no indication of screening before insertion, less than one in six were screened on the
day of insertion. When women present for contraceptive services, providers are encouraged
to follow recommended STI screening guidelines and, when indicated, use the opportunity
to appropriately screen women for chlamydia and gonorrhea. Future analyses may assess
barriers to providing recommended screening, assess annual STI screening during routine
preventive services for continuous LARC users, and identify opportunities for improvement
of integration of contraceptive and STI services.
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IMPLICATIONS AND CONTRIBUTION

This study showed approximately one in four sexually active women aged 15-24 years
undergoing long-acting reversible contraception insertion had not received recommended
chlamydia and gonorrhea screening in the previous 12 months and/or at the time of
insertion.
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Enrollees in 2017 MarketScan commercial claims data
(N=26,100,000)

Men excluded
(n=12,594,064)

A

Women of all ages
(n=13,506,936)

Women aged <15 and >24 years
excluded (n=11,863,183)

A

Women aged 15-24 years
(n=1,643,753)

Women without LARC insertion identified using ICD-10, CPT,or HCPCS
code in 2017 excluded (n=1,575,250)

Women with LARC insertion identified using ICD10, CPT,
HCPCS codes in 2017 (n=68,503)

Women without enrollment 212 months before
the day of LARC insertion excluded (n=20,585)

Women with enrollment >= 12 months prior to the day
of LARC insertion (n=47,918)

Sexually active women if they had reproductive or
sexual health claims in the past 12 months prior to the

X excluded
(n=10,587)

A

day of LARC insertion (n=37,331)

Figure 1:
Flow chart of distribution of all women and presumably sexually active women aged 15—24

years receiving long-acting reversible contraception (LARC) insertion in 2017. ICD-10,
International Statistical Classification of Diseases and Related Health Problems, 10th
Revision; CPT, Current Procedural Terminology; HCPCS, Healthcare Common Procedure
Coding System.
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@ 1UD (n=24,066)
20.9%
20.0% H Implant (n=13,265)
13.2% 13.4%
9.2%N 8.9%N
} I )
(n=6,749) (n=4,706) (n=17,317) (n=8,559) (n=6,021) (n=4,202) (n=18,045) (n=9,063)
Not screened in previous year Screened in previous year Not screened in previous year Screened in previous year
Chlamydia (n=27,719) Gonorrhea (n=28,688)
Sexually Active Women (N=37,331)
Figure 2:

Proportions of women with chlamydia and gonorrhea testing on the day of long-acting
reversible contraceptive (LARC) insertion, stratified by women’s chlamydia and gonorrhea
testing status during the 12 month before the day of LARC insertion, among sexually
active women aged 15-24 years with LARC insertion performed in 2017 in MarketScan
commercial claims database 2016—2017.

Note: IUD- intrauterine device, LARC- long-acting reversible contraceptive. ~P<.05 for
either chlamydia or gonorrhea screening by the type of LARC
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Chlamydia and gonorrhea screening performed in the 12 months prior to and/or the day of LARC insertion,
among sexually active 15-24 years old women ™, MarketScan Commercial Claims database, 2017

Total sex active

womenwitn | S ZRGe 1o | el Sestng | % | Cienal
37,331 (100) 27,719 74.3 28,688 76.9
Women with
IUD 24,066 (64.5) 18,727 77.8 | (0.77-0.78) 19,251 80.0 | (0.79-0.81)
Age Groups™
15-19 5,519 (20.9) 4,286 77.7 | (0.77-0.79) 4,400 79.7 | (0.79-0.81)
20-24 18,547 (77.1) 14,441 779 | (0.77-0.78) 14,851 80.1 | (0.79-0.81)
Area”
Non-MSA 2,486 (10.3) 1,805 72.6 | (0.71-0.74) 1,875 75.4 | (0.74-0.77)
MSA 18,840 (78.3) 14,801 78.6 | (0.78-0.79) 15,169 80.5 | (0.80-0.81)
Region *
North-east 4,720 (19.6) 4,099 86.8 | (0.86-0.88) 4,107 87.0 | (0.86-0.88)
North-central | 5,249 (21.8) 4,134 78.8 | (0.78-0.80) 4,241 80.8 | (0.80-0.82)
South 9,556 (39.7) 7,102 74.3 | (0.73-0.75) 7,438 77.8 | (0.77-0.79)
West 4,450 (18.5) 3,317 745 | (0.73-0.76) 3,389 76.2 | (0.75-0.77)
Women with
Implant 13,265 (35.5) 8,992 67.8 | (0.67-0.69) 9,437 71.1 | (0.70-0.72)
Age Groups™
15-19 5,454 (41.1) 3,463 63.5 | (0.62-0.65) 3,689 67.6 | (0.66-0.69)
20-24 7,811 (58.9) 5,529 70.8 | (0.70-0.72) 5,748 73.6 | (0.73-0.75)
Area”
Non-MSA 1,668 (12.6) 1,048 62.8 | (0.60-0.65) 1,125 67.5 | (0.65-0.70)
MSA 10,204 (76.9) 7,033 68.9 | (0.68-0.70) 7,334 719 | (0.71-0.73)
Region *
North-east 1,503 (11.3) 1,180 785 | (0.76-0.81) 1,190 79.2 | (0.77-0.81)
North-central 2,864 (21.6) 1,969 68.8 | (0.67-0.70) 2,085 72.8 | (0.71-0.74)
South 6,379 (48.1) 4,312 67.6 | (0.66-0.69) 4,538 71.1 | (0.70-0.72)
West 2,465 (18.6) 1,493 60.6 | (0.59-0.63) 1,587 64.4 | (0.62-0.66)

Note: Differences presented here (e.g. +, *, M)as a result of chi square bivariate analysis of Intrauterine device vs. Implant by chlamydia or
gonorrhea testing; “Other” group from MSA category due to missing values and “Unknown” group from region category were removed due to

non-specific category.

Aok

who were continuously enrolled (= 12 months) in health insurance plans prior to the day of LARC insertion
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