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Abstract

Study Objective—To estimate Long-Acting Reversible Contraception (LARC) discontinuation
rates. Secondary aims are to determine risk factors for discontinuation, describe reasons for
discontinuation, evaluate complications related to placement, and estimate pregnancy rates after
discontinuation.

Design—We conducted a retrospective cohort study of LARC method use through review of
electronic medical record data.

Setting—Our program is housed in an academic primary care pediatric and adolescent clinic in
Baltimore, Maryland.

Participants—160 women ages 12-24 who received an intrauterine device (IUD) or subdermal
implant through our program between December 10, 2012 and December 10, 2015.

Interventions—None

Main Outcome Measures—Complications from LARC insertion, device discontinuation,
reason(s) for discontinuation, pregnancies resulting from device failure, and occurrence of
pregnancy within one year of discontinuation.

Results—Thirty-five women discontinued their LARC method. The six-month discontinuation
rate was 11.3% and the 12-month rate was 21.9%. Discontinuation was associated with history of
STI (adjusted hazard ratio (AHR) 3.21, 95% confidence interval (CI) 1.49-6.90). The most
common reason for discontinuation was bleeding for the implant and expulsion for the IUD.
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Conclusions—Our results support the safety and low discontinuation rates of LARC provision
to adolescents and young adult women in a primary care setting. Discontinuation rates and reasons
are consistent with those described by other studies.
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Introduction

Despite recent declines, the United States’ teen pregnancy rate remains one of the highest
among developed countries.> Approximately 80% of teen pregnancies are unintended, a
significantly higher proportion than the overall national rate of 50%, reflecting a substantial
unmet need for contraception in this age group.? Similarly, unintended pregnancies make up
60% of pregnancies in young adult women ages 20-24, who in turn have the highest
pregnancy rates in the country.? Health inequities are evident, with significantly higher
pregnancy rates among black and Hispanic teen and young adult women.! Significant
geographic disparities exist as well. For example, Baltimore, Maryland has long had one of
the highest rates of teen births in the United States, most recently at 43 per 1,000 girls ages
15-19, nearly twice the state and national rates.3 Baltimore garnered national attention over
two decades ago when it became the first city in the United States to offer Norplant to
students at public schools, a practice later discontinued due to community backlash.* Efforts
to enhance access to effective contraception were reinitiated in 2010 as part of a strategic
plan by the Baltimore City Health Department to reduce teen pregnancy rates in the city.?
Baltimore remains a challenging setting for reducing teen pregnancy.

Local efforts were further bolstered by the support of professional organizations who agree
that long-acting reversible contraception (LARC), namely intrauterine devices (IUDs) and
subdermal implants, should be offered as safe, effective contraceptive choices for
adolescents.5.7:8 Studies show low LARC discontinuation rates for adolescents and young
adult women, comparable to rates for adult women, in contrast to the higher rates of
discontinuation of short-acting contraception in this age group.® However, pediatricians and
adolescent medicine specialists, those most likely to see women in this age bracket, are not
consistently trained in LARC provision as this is not a standard requirement for accredited
training programs in the United States.10:11

Rates of LARC utilization remain low among adolescents and young adult women.12 The
medical and public health communities have developed large-scale programs in recent years
to try to decrease barriers to LARC use. For example, the Contraceptive CHOICE Project
and the Colorado Family Planning Initiative (CFPI) increased LARC uptake with a
subsequent decrease in pregnancy, birth, and abortion rates among adolescent and young
adult women.13:14 While these projects have had a substantial impact, both received
extensive private funding, which is not always available. More evidence is needed from
small-scale, real-world programs and practice settings.

Our academic institution created a program to increase LARC access for adolescent and
young adult women, housed in a pediatric primary care clinic. Multidisciplinary
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collaboration was used to train pediatric and adolescent providers in LARC provision and
establish an on-site OB/GYN clinic in order to bypass outside referral and streamline service
delivery. Program implementation is described in more detail elsewhere.1> The primary aim
of this analysis is to estimate LARC discontinuation rates for women who received an IlUD
or implant through our program in its first three years. Continuation can serve as an indirect
marker of effectiveness and patient satisfaction, and correlation has been shown between
these measures.16 Secondary aims are to determine risk factors for discontinuation, describe
reasons for discontinuation, evaluate complications related to placement, and estimate
pregnancy rates after discontinuation.

Materials and Methods

Study Setting

This clinic is located in Baltimore City and provides continuity of care for approximately
8,000 patients from birth through age 25. The clinic receives Title X funding to provide
reproductive health services to those who are uninsured or underinsured. No funding was
received for our particular program. The Johns Hopkins Department of Pediatrics and
Department of Gynecology and Obstetrics started collaboration in August 2011. The first
device was placed in December 2012. The Johns Hopkins University School of Medicine
Institutional Review Board approved this quality improvement program and analysis.

Study procedures

Measures

We conducted a retrospective cohort study of LARC method use initiated through our
program. A database of patients who received LARC devices had been created prospectively
as an IRB-approved quality control measure. This database included patient name, medical
record number, referral date, reason for referral, current contraception, insurance type, race,
consult appointment, provider, and insertion date. We reviewed electronic medical records of
all patients who had 1UDs and implants placed through the program from December 10,
2012 through December 10, 2015 and extracted supplementary information including
missing data and additional variables, described below.

Extracted baseline data included demographics (age, race, and insurance), reproductive
health history (parity, history of sexually transmitted infection (STI), and HIV status),
LARC method choice, and LARC insertion date. History of STI and history of HIV were
determined from provider notes and confirmed with laboratory results if available. Outcome
variables collected included complications from LARC insertion, device discontinuation
date, reason(s) for discontinuation, birth control plan at time of removal, pregnancies
resulting from device failure, and occurrence of pregnancy within one year of
discontinuation. Complications associated with device insertion were defined a priori as
uterine perforation or pelvic inflammatory disease (P1D) within one month of insertion for
women who received an IUD, and hematoma, cellulitis, or allergic reaction for those who
received an implant. Discontinuation was ascertained from documentation of removal, prior
removal, or expulsion in the medical record, either recorded during a clinic visit or in a
telephone note. Follow-up time for women with method discontinuation was the time
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between device insertion and discontinuation. For women with no documented
discontinuation, follow-up time was defined as the time between device insertion and the last
note in the medical record that documented the device was in use.

Data analysis

Results

Descriptive analyses were used to evaluate the study population, complications associated
with insertion, reasons for discontinuation, birth control plan after discontinuation, and
pregnancy rates after discontinuation. Rates of cumulative discontinuation were estimated
with life table analysis and plotted using the Kaplan-Meier survival function. The log-rank
test was used to determine if there was a statistically significant difference in the overall
discontinuation rates for implant versus IUD users. Given time to event data with varied
follow-up time, Cox proportional hazards modeling was performed to evaluate the
association of various patient characteristics with the risk of discontinuation. This method of
analysis excludes any patients for whom no follow-up time is available. Model assumptions
of proportional hazards were tested based on Schoenfeld residuals.” Analyses were
performed with Stata statistical software.18

Participants

During this time period a total of 1242 women were seen in the primary care clinic for
family planning visits. A total of 160 adolescent and young adult women received a LARC
device through our program during the three-year study period, and thus 160 charts were
reviewed. An overview of patient characteristics for women who received LARC is provided
in Table 1. After contraceptive counseling, 119 (74%) women received an etonorgestrel
subdermal implant and 41 (26%) selected a levonorgestrel IUD (LNG-1US). No patient
chose the copper IUD. Ninety-five percent of patients were black. Twenty percent reported a
history of pregnancy, and 14% overall had previously given birth. History of STI's was
common (34%), including 4% of patients with HIV positive status. Mean age at time of
insertion was 17.5 years (range 12-24, standard deviation (SD) 2.5).

Discontinuation

Of 160 patients, 35 had their LARC device removed during the follow-up period: 27 of those
with implants and eight of those with LNG-IUS. Sixteen patients were excluded from
further analysis because no follow-up time was available. A sensitivity analysis showed that
there was no difference between these patients and those remaining in terms of any of the
baseline characteristics detailed in table 1. A total of 127 woman-years were analyzed.
Median follow-up time for all patients was 784 days or approximately 2 years and 2 months.
For those who had the device removed, median time to discontinuation was 244 days, or
approximately 8 months. The rate of cumulative LARC discontinuation at six months was
11.3% (95% CI 6.9-18.3%). The rate at twelve months was 21.9% (95% CI 15.0-31.5%).
Kaplan-Meier curves further depict time to discontinuation for each method, with log-rank
testing demonstrating no difference in survival functions between the implant and LNG-1US
(p=0.832) (Figure 1).
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Table 2 presents the multivariate Cox proportional hazards analysis of predictors of LARC
discontinuation. The following variables were included in the model: contraceptive method
choice, age, insurance, parity, and documented history of any STI. Race and HIV status were
excluded from the final analysis due to the low number of patients who were white or HIV
positive. Patients with a history of STI had increased risk of discontinuation (AHR 3.21,
95% CI 1.49-6.90). Patients with private insurance had a decreased risk of discontinuation
compared to those with public insurance (AHR 0.19, 95% CI 0.04-0.99). There were no
differences based on LARC method or other demographic characteristics measured. A
sensitivity analysis was performed excluding women with discontinuation due to ITUD
expulsion; these were accidental rather than requested removals so may differ. In this
analysis, insurance type was no longer statistically significant (AHR 0.24, 95% ClI
0.02-2.26). No other differences in the results were noted.

Reasons for discontinuation are detailed in Table 3. Of those who had the implant removed,
the most common reasons recorded in the medical chart included bleeding problems (59%),
weight gain (22%), pelvic pain/cramping (15%), desire for pregnancy (15%), and mood
changes (11%). LNG-IUS discontinuation was due to partial or complete expulsion (63%),
vaginal discharge (25%), pelvic pain/cramping (13%), and vaginal bleeding (13%). The
overall expulsion rate was 12%. Four of the five cases of expulsion were in nulliparous
women, and although replacement was offered in all cases, the women declined. Twenty-
three percent of patients had more than one recorded reason for LARC removal.

Safety and Pregnancy

Only two complications related to insertion were documented. One of the patients who
received an implant developed cellulitis, which was treated successfully with oral
antibiotics, and the implant was left in place. Another patient was noted to have chlamydia
from testing at time of IUD placement. When the patient was contacted for treatment, she
complained of cramping and was therefore treated prophylactically for PID. The IUD was
left in place. In addition, although this was not an a priori complication, the chart review
revealed that two implants were placed in patients with very early pregnancy in the setting of
a negative urine pregnancy test. One was removed when the patient found out she was
pregnant, and she continued the pregnancy. Delivery information is not available, as she did
not deliver in our hospital system. Inadvertent use of the implant during early pregnancy has
not been associated with teratogenicity or adverse pregnancy outcomes.® The other patient
terminated the pregnancy and left the device in place.

There were no pregnancies as a result of method failures or unnoticed expulsions. Of 29
women who had their device removed for reasons other than desire for pregnancy, one
switched to another LARC method, 24 (83%) chose a shorter acting hormonal method, and
four (14%) chose to use condoms. The woman who switched to another LARC method did
not become pregnant during the time of this analysis. Conversely, six (25%) of those who
chose a shorter acting hormonal method and two (50%) of those using condoms became
pregnant within one year of removal. Overall, 28% of the women who discontinued LARC
for reasons other than desire for pregnancy became pregnant within one year.
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Discussion

Rates of LARC method discontinuation in adolescents and young adult women are low in
this clinical setting and comparable to those noted in other studies.16:19.20.21 This further
supports the acceptability of our program. The pregnancy rate within one year of LARC
discontinuation is high in our cohort, despite the vast majority starting another hormonal
method. Furthermore, pregnancy rates are a conservative estimate given that not all patients
had follow-up available for a full year after method discontinuation.

Other studies have shown a similar, although weaker, association between history of STI and
increased risk of LARC discontinuation.19:22 One possible reason for this correlation is that
these women may have ambivalence towards pregnancy and therefore practice more
unprotected sex. Pregnancy ambivalence refers to contradictory or varying attitudes
regarding pregnancy that do not fit neatly into an intended versus unintended dichotomy. It
has been associated with reduced odds of using contraception or condoms and increased
likelihood of pregnancy.23-2” Ambivalent attitudes have also been shown to be more likely in
black and Latina adolescents, those from single parent families, and those with mothers with
lower levels of educational attainment, features that many of our patients share.28 Thus
ambivalence may mediate the association between these demographic characteristics and
risk of unintended pregnancy. Research is needed regarding whether there is an association
between pregnancy ambivalence and early LARC discontinuation. In addition, providers
and/or parents may see women with a history of STI as being at high risk for unintended
pregnancy and may counsel them differently. Further provider training in contraceptive
counseling and reproductive life planning discussions may be beneficial.

Data regarding reasons for LARC discontinuation in this specific age group are

limited.20: 28. 29 Consistent with prior studies as well as data from older women, abnormal
bleeding was the most common reason given for implant removal.19:30:31.32 One interesting
finding was the relatively high percentage of women who discontinued the implant due to
perceived weight gain. Data on actual weight gain were not collected in this analysis due to
the retrospective design and are limited in general.33 The proportion of women who
discontinued the implant due to desire for pregnancy was also surprisingly high. In another
study, only 3% of women of reproductive age who requested removal before six months did
so due to desire for pregnancy.19 Perhaps this difference is a further reflection of the
dynamic reproductive life plans or pregnancy ambivalence in this patient population.2” For
IUD users, expulsion was the most common reason for discontinuation. The expulsion rate
was within the 5-22% range for this age group described by other studies.34:35

In general, more adolescent and young adult women in this program received implants than
IUDs with no one choosing the copper IUD. Reasons for this are unclear given the
retrospective nature of the analysis but results are consistent with other findings that suggest
that adolescents may prefer the implant to the IUD, in contrast to the general population.3®
One hypothesis is that many of these women had never had a pelvic exam so 1UD insertion
may be more frightening than implant insertion. A practical issue is that more providers
were trained to place implants than IUDs so more women who desired IUDs may have been
referred to another clinic due to scheduling constraints, or women may have chosen the more
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accessible option. Training more providers in IUD placement may further increase access
and choice.

Overall, our results support the safety of provision of LARC to adolescents and young adult
women in a primary care setting. A strength of this study is that it reflects real-world
experience in an urban primary care clinic with patients at high risk of unintended
pregnancy. As the Affordable Care Act mitigates barriers related to cost, access issues
related to provider training and convenience for patients will move to the forefront. Our
program combats these obstacles. The completeness of the data available was excellent due
to meticulous charting and prospective collection of initial data by the clinic nurse case
manager. Use of a Cox model strengthened the analysis because it is a semi-parametric
model that does not assume a constant hazard over time.

A limitation is that this program has only been in place for three years, although long-term
follow-up is planned. This meant that our sample size was small and many women were not
followed for more than two years. However, the data analysis plan accounted for this. With
survival data, an assumption is made that subjects are censored for reasons independent from
the event of interest. So although uncommon for this clinic population, if patients were lost
to follow-up because they sought care elsewhere for LARC removal, this would bias our
data. The unique economic and political context of the clinical setting may also limit
generalizability to other settings. Lastly, the retrospective nature of this study and the fact
that data were obtained from the medical record introduce potential information bias. These
methods also limit our ability to explain some of our findings such as reason for choosing a
particular LARC method.

In summary, our experience indicates that LARC provision in a primary care pediatric
setting with adequate provider training and multidisciplinary collaboration is associated with
low contraceptive discontinuation. This kind of program could easily be replicated in similar
settings without need for outside funding and supports the expansion of training adolescent
and pediatric providers in LARC provision.
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Figure 1.
Cumulative proportion with LARC discontinuation
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Overview of patient characteristics

Table 1

Characteristic All patients (n=160) Implant (n=119) LNG-IUS (n=41)
n (%) n (%) n (%)

Age (years)

12-17 86 (54) 68 (57) 18 (44)

18-24 74 (46) 51 (43) 23 (56)
Race

Black 152 (95) 113 (95) 39 (95)

White 8 (5) 6 (5) 2(5)
Insurance

Public 130 (81) 105 (88) 25 (61)

Private 20 (13) 8(7) 12 (29)

None 10 (6) 6 (5) 4 (10)
Parity

Never pregnant 128 (80) 94 (79) 34 (83)

History of abortion§ 10(6) 7(6) 3()

Parous 22 (14) 18 (15) 4(10)
History of STI

Yes 55 (34) 37(31) 18 (44)

No 105 (66) 82 (69) 23 (56)
HIV status

Yes 7(4) 5(4) 2(5)

No 153 (96) 114 (96) 39 (95)

s
induced or spontaneous
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Table 2

Multivariate Cox proportional hazards analysis of predictors of LARC discontinuation

Characteristic AHR (95% CI) P value

Method chosen
Implant (ref) 1.0
LNG-IUS 1.27 (0.50-3.21) 0.619

Age (years)

12-17 0.92 (0.41-2.03) 0.828
18-24 (ref) 1.0
Insurance 0.047
Public (ref) 1.0
Private 0.19 (0.04-0.99) * 0.048
None 2.05 (0.55-7.58) 0.284
Parity 0.784

Never pregnant (ref) 1.0

* -
History of TAB/SAB 0.75(0.17-3.28) 0.701

Parous 1.31(0.47-369)  0.604

History of STI

Yes 0.003

3.21 (1.49-6.90)
No (ref) 1.0

LNG-IUS, levonorgestrel intrauterine system; AHR, adjusted hazard ratio; Cl, confidence interval; ref, reference

Pseudo R-squared .0689

statistically significant finding
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Table 3

Reasons for discontinuation

Reason for discontinuation  Implant (n=27) LNG-IUS (n=8)

Bleeding problems 16 (59%) 1 (13%)
Weight gain 6 (22%)
Pelvic pain/cramping 4 (15%) 1 (13%)
Desire for pregnancy 4 (15%)
Mood changes 3 (11%)
Partial or complete expulsion 5 (63%)
Vaginal discharge 2 (25%)

Reasons included in this table were those that accounted for >10% of discontinuations

The percentages do not add up to 100 as more than one reason was often cited
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