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Abstract

Objective—To measure discontinuation within 6 months among users of the levonorgestrel
intrauterine system, copper intrauterine device (IUD), and etonogestrel implant, and identify
baseline characteristics associated with early discontinuation.

Methods—This was an analysis of the Contraceptive CHOICE Project, a cohort study of 9,256
participants provided with no-cost contraception and followed with telephone interviews at 3 and
6 months. We used logistic regression to investigate characteristics associated with early
discontinuation of the two IUDs and implant and described reasons for discontinuation.

Results—A total of 6,167 participants were eligible for this analysis. Follow-up data were
available for 5,928 participants; 5,495 (93%) were using their method at 6 months and 433 (7%)
had discontinued. Discontinuation rates were 7.3%, 8.0%, and 6.9% for the levonorgestrel
intrauterine system, copper IUD, and implant, respectively. After adjusting for age, race, marital
status, low socioeconomic status, and history of sexually transmitted infection, we found that
single and divorced,/separated and widowed women were slightly more likely to discontinue
compared to married women (ORqgj 1.26, 95% CI 1.01, 1.59, and OR,qj 1.62, 95% C1 1.11, 2.37,
respectively). No other baseline characteristics, including younger age (14-19 years), were
associated with early discontinuation. The most common reason given for discontinuation was
cramping among 1UD users and irregular or frequent bleeding among implant users.

Conclusion—Rates of discontinuation of long-acting reversible contraception at 6 months is low
and not increased in adolescents and young women. IUDs and the implant should be considered as
first-line contraceptive options among all women to reduce unintended pregnancy.
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INTRODUCTION

Unintended pregnancy remains an important public health problem. Approximately 3
million unplanned or mistimed pregnancies occur each year in the United States.! Despite a
decrease worldwide,? unintended pregnancy rates remain unchanged in the U.S.1-3
Increasing access to effective contraception may prevent the negative health and economic
consequences associated with unplanned pregnancy.?

Long-acting reversible contraceptive (LARC) methods, including the intrauterine device
(IUD) and subdermal implant, offer women the most effective protection against pregnancy.
Adolescents and women who use oral contraceptive pills (OCPs), contraceptive patch, or
vaginal ring have a 20-fold failure rate compared to women who use LARC methods.>
Results from the Contraceptive CHOICE Project (CHOICE) have shown that LARC
methods have higher rates of continuation and satisfaction rates at 12 and 24 months
compared to short-acting reversible contraception and that continuation is equally high
among adolescent females.6-8 Despite these high rates of effectiveness and continuation, less
than 10% of women in the United States currently use an 1UD or implant compared to many
European countries with higher rates of uptake.:10

The American College of Obstetricians and Gynecologists has recommended LARC
methods as first-line contraceptive options for both adults and adolescents.1112 However,
concerns among health care providers about rapid discontinuation of LARC methods,
especially among adolescents, may discourage use.13 Other studies have demonstrated that
contraceptive dissatisfaction contributes to early discontinuation. 1415, Rates of LARC
discontinuation at 6 months vary between 6 and 17% with cramping and changes in bleeding
patterns commonly reported as reasons for removal of the lUD and implant.16-18 Qur
objective in this analysis was to measure 6-month discontinuation rates among users of the
levonorgestrel intrauterine system, copper 1UD, and etonogestrel implant and to investigate
factors associated with early discontinuation of LARC methods.

MATERIALS AND METHODS

The methods of CHOICE have been previously described in detail;1° therefore, we present a
brief review and detailed description of the procedures relevant to this analysis. CHOICE is
a prospective cohort study of 9,256 adolescents and women who were provided with no-cost
reversible contraception. The primary goal of the project was to promote the use of LARC
methods and decrease the rate of unintended pregnancy. CHOICE was a convenience
sample of adolescents and women living in the St. Louis area. Eligible participants were
between 14 and 45 years of age, residents of St. Louis City or County, at risk for pregnancy
and did not desire pregnancy in the next year, and willing to start a new contraceptive
method. Participants completed follow-up surveys by telephone at 3 and 6 months and then
every 6 months for 3 years (first 5,090 participants) or 2 years (remainder of the cohort). We
enrolled participants at our university clinical research site and 13 partner community
clinics. Participants who enrolled at the university research site were provided with
standardized, comprehensive contraceptive counseling20. Participants who enrolled at
partner clinics underwent the usual counseling for that site. All participants were offered
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screening for Neisseria gonorrhoeae and Chlamydia trachomatis infection at the time of
enrollment with self-collected vaginal swabs. The study was approved by the Washington
University Human Research Protection Office and written informed consent was obtained
from participants prior to enrollment.

For inclusion in this analysis, participants must have received a LARC method at or within 3
months of enrollment. We obtained information about LARC method discontinuation from
survey data and from our ancillary removal log (a separately maintained record of any
participant who came to the university clinical research site for a removal, called to report a
removal, or reported a removal during a follow-up telephone survey). Those who
experienced an expulsion of an IUD were offered a replacement device. Participants who
had a second IUD inserted within 28 days of the expulsion were defined as continuers in this
analysis. In order to determine reasons for removal, two research assistants extracted and
coded data regarding the reason for removal from the removal log and participant charts
(D.G. and T.C.). Up to three reasons were coded for each participant. Codes were reviewed
by the principal investigator (T.M.) and any discrepancies were resolved through discussion,
chart review, and consensus. We then calculated frequencies for the primary reasons for
requesting removal for each discontinuer.

Our analysis compared the baseline characteristics between 6-month continuers and
discontinuers. Percentages and frequencies were calculated to compare early discontinuation
rates among LARC users. Chi-square tests were used to compare categorical variables.
Continuation at 6 months was evaluated between continuers and discontinuers for each
LARC method. We investigated factors associated with discontinuation before 6 months
using crude and adjusted logistic regression. We calculated odds ratios (OR) and 95%
confidence intervals (CI). Any covariates that were significant in the crude analysis were
included in the adjusted model. We planned a priori to include age in the final model as we
hypothesized that adolescents and young women (aged 14 to 19) may have higher rates of
early discontinuation of LARC methods. Interaction terms were used to test for significant
relationships between race and age, low socioeconomic status (SES), and history of a
sexually transmitted infection (ST1). None of the interactions were found to be statistically
significant and, therefore, were not included in the model. Statistical analyses were
performed using SAS 9.2 software, and the significance level (alpha) was set at 0.05.

Among the 9,256 adolescents and women in the CHOICE cohort, there were 7074
participants who chose an IUD or an implant at baseline. Of these, 760 (8%) participants did
not receive their baseline chosen method within the first 3 months and 147 (2%) started their
method prior to enrollment leaving 6,167 participants eligible for this analysis. The
participant flowchart is shown in Figure 1. There were 239 (3%) participants without any
data about method use at 6 months and were considered lost to follow-up. These participants
were more likely to have chosen the implant at baseline (34% compared to 23%, p<0.01), be
of Hispanic ethnicity (8% compared to 5%, p=0.04), report low SES (70% compared to
59%, p<0.01), have higher parity (21% compared to 12%, p<0.01), and have reported a prior
unintended pregnancy (75% compared to 67%, p=0.01) compared to those who followed up.
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They were also less likely to have been enrolled at the university clinical research site (46%
compared to 68%, p<.01), have a college education (9% compared to 23%, p<0.01), and to
be single (49% compared to 58%, p=0.03). Participants lost to follow-up were equally likely
to be aged 14 to 19 years as those who followed up (14% for both groups). Therefore, a total
of 5,928 participants met our inclusion criteria and had follow-up data available. Of these,
3,610 (61%) received the levonorgestrel intrauterine system, 952 (16%) chose the copper
IUD, and 1,366 (23%) received the implant at or within 3 months of baseline. There were
5,495 (93%) participants who were still using their baseline LARC method at 6 months and
were considered continuers. The remaining 433 (7%) had discontinued their baseline
method within the first 6 months of use. When stratified by age, there was no significant
differences in early discontinuation by LARC method between adolescents and young
women (age 14-19 years) and older women (8.5% versus 7.1% respectively, p=0.72).

Table 1 compares the baseline characteristics between the continuers and discontinuers. Our
overall sample was racially and ethnically diverse; 49% were black, and approximately 5%
were of Hispanic ethnicity. There were 835 (14%) adolescents and young women aged
14-19 in our sample. A history of a prior unintended pregnancy was common, reported by
67% of the sample. Characteristics among continuers and discontinuers were similar except
that discontinuers were less likely to be married (29% compared to 36%, p=0.01) and more
likely to be black (55% compared to 48%, p=0.04), have low SES (63% compared to 58%,
p=0.04), and to have reported a past STI (35% compared to 30%, p=0.02). Discontinuation
rates at 6 months were similar across the three LARC methods; 7.3% of levonorgestrel
intrauterine system users, 8.0% of copper IUD users, and 6.9% of implant users (p=0.60).

Table 2 presents the results of the crude and adjusted logistic regression investigating
participant characteristics associated with early discontinuation of any LARC method. In the
crude model, we found that black participants were 29% more likely to discontinue their
method early compared to white participants (OR 1.29, CI: 1.05, 1.59). Marital status,
socioeconomic status, and history of STI were also associated with a slight increase in
discontinuation. Therefore, we present both crude and adjusted odds ratios from our
analyses. After adjusting for age, race, marital status, low SES, and past STI, we found that
single (ORggj 1.26, 95% CI: 1.01, 1.59) and divorced, separated, and widowed (ORygj 1.62,
95% CI: 1.11, 2.37) participants were more likely to discontinue their LARC method by 6
months. Young age (14-19 years) was not associated with early discontinuation in either the
crude or adjusted model (ORggj 1.16; 95% CI: 0.87, 1.54).

Table 3 presents the most commonly reported reason for requesting removal of each of the
LARC methods. Participants could report up to three reasons for discontinuation; however,
we included only the primary or first reason given by each person for discontinuation during
the follow-up surveys, telephone contact, or clinic visits as we assumed women would list
their most bothersome complaint first. The most common reason for requesting removal
among IUD users was pain or cramping; 41 (28%) levonorgestrel intrauterine system
discontinuers and 18 (35%) copper 1UD discontinuers (p=0.38). Complaints of heavy
bleeding were most common among copper IUD discontinuers (17%). Removal for irregular
or frequent bleeding was cited across all three LARC methods: 9% of levonorgestrel
intrauterine system discontinuers, 19% of copper IUD discontinuers, and 53% of implant
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discontinuers (p-value for IUD comparison = 0.08; p-value for IUD and implant comparison
<0.001). Only 3% of participants requested removal of their LARC method at or before 6
months due to desired pregnancy.
DISCUSSION

Our study found low rates of discontinuation by 6 months across the three LARC methods
which do not differ among adolescents and young women compared to older women. The
only characteristic associated with early discontinuation in our sample was being unmarried,
although the effect sizes were relatively small. Unmarried participants may be less likely to
be in stable relationships or sexually active and thus more likely to discontinue their
contraceptive method as compared to married or cohabitating participants. There were no
other significant associations between early discontinuation and most demographic or
reproductive characteristics.

Previously published analyses from the CHOICE cohort show high rates of LARC
continuation at 12- and 24-months. At 12 months, continuation rates were 88% for the
levonorgestrel intrauterine system, 84% for the copper 1UD, and 83% for the implant.8 And
at 24 months, continuation rates were 79% for the levonorgestrel intrauterine system, 77%
for the copper IUD and 69% for the implant.” The results of this analysis together with the
above 12-and 24-month continuation rates, suggest that discontinuation happens steadily
over time rather than a large proportion discontinuing early in use. Although there are
limited data about continuation of LARC at 6 months, other studies have found similar or
slightly lower rates of continuation. A study of 283 copper IUD users found that 11% had
discontinued by 6 months, and younger age was not associated with discontinuation.16 A
study of 439 IUD and implants users found 89% and 83% respectively, were still using their
method at 6 months.1” A retrospective study of 976 implant users found that that 94% were
still using the implant at 6 months, and younger age was not associated with continuation.18

Among the 1UD discontinuers in our study, cramping was the most common reason for
requesting removal by 6 months. While irregular bleeding has been a common reason
reported for levonorgestrel intrauterine system removal in other studies, 17:21 only 9% of
levonorgestrel intrauterine system discontinuers reported bleeding disturbances as the reason
for discontinuation. Our study did, however, identify irregular vaginal bleeding as the main
concern among implant discontinuers. All CHOICE participants enrolled at the university
clinical research site underwent a standardized contraceptive counseling session focused on
evidence-based information.20 Participants were counseled about the possibility of irregular
bleeding with the levonorgestrel intrauterine system and the implant. Participants were
encouraged to call study staff or make an appointment to address method complaints, and
staff encouraged continuation by providing reassurance about the common side effects.
Clinicians offered medical management for bleeding irregularities such as nonsteroidal anti-
inflammatory drugs or oral contraceptive pills to users with persistent complaints. 22,23 The
majority of bleeding irregularities with progestin-only contraception typically occur within
the first 6 months of method initiation.22 Therefore, 6-month discontinuers may reflect the
population with intolerable bleeding side effects.
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Our study had a number of strengths which include a relatively large, racially and
socioeconomically diverse cohort of reproductive-aged adolescents and women using LARC
methods, including over 800 participants aged 14 to 19 years.. We systematically collected
data regarding discontinuation at 3 and 6 months and used multiple data sources to code
discontinuation and reasons for discontinuation. There are also several limitations to our
study. As this was a secondary analysis, we did not plan to enroll an adequate sample of
adolescents to specifically stratify continuation by age. However, a post hoc power
calculation shows that we had >90% power to detect a statistically significant difference
between the observed discontinuation rate of 7% among older women, and a two-fold
increased risk of discontinuation in participants under 20 years of age. There were
differences in baseline characteristics between those who completed follow-up surveys and
those lost to follow-up. However, our overall loss to follow-up was very low at 3% so this
likely has a minimal effect on our findings. In addition, data about method continuation was
self-reported and could be subject to misclassification bias. Because CHOICE was restricted
to a single geographical area, it is possible that our findings are not generalizable to other
populations or the entire U.S. However, our large and diverse cohort increases the likelihood
that these findings may be generalizable to other populations of adolescents and women
seeking contraception.

LARC methods have a number of potential advantages for adolescent females.12 Many
adolescents desire to delay pregnancy for a number of years; therefore, the long-lasting
action of IUDs and implant is beneficial. In addition, LARC methods do not require the user
to be adherent which may be especially advantageous for adolescents. Lastly, adolescents
have higher failure rates with shorter-acting methods such as OCPs, the contraceptive patch,
or the vaginal ring. However, LARC methods are equally effective in adolescents and older
women.® Our study findings show that rates of early discontinuation are low among both
adolescents and older women. Due to the numerous benefits of LARC, IUDs and the
implant should be considered as first-line contraceptive options among all adolescents and
women to reduce unintended pregnancy.
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Figure 1.

Schematic of study population included and excluded from the analysis.
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Total N=5928 | Continuersat 6 Monthsn= Discontinuers at 6 Monthsn= P
5495 433

Age
14-19 835 (14%) 764 (14%) 71 (16%) 0.15
20+ 5093 (86%) 4731 (86%) 362 (84%)

Race
Black 2903 (49%) 2666 (48%) 237 (55%) 0.04
White 2565 (43%) 2400 (44%) 165 (38%)
Other 460 (8%) 429 (8%) 31 (7%)

Hispanic ethnicity
Yes 314 (5%) 293 (5%) 21 (5%) 0.67
No 5614 (95%) 5202 (95%) 412 (95%)

Marital Status (missing data = 5)
Single/Never Married 3407 (58%) 3140 (57%) 267 (62%) 0.01
Married/Living with Partner 2097 (35%) 1970 (36%) 127 (29%)
Separated/Divorced/Widowed 419 (7%) 380 (7%) 39 (9%)

Education (missing data = 2)
High school or less 2072 (35%) 1915 (35%) 157 (36%) 0.11
Some College 2464 (42%) 2272 (41%) 192 (44%)
College or more 1390 (23%) 1306 (24%) 84 (20%)

Low SES™ (missing data = 1)
Yes 3475 (59%) 3201 (58%) 274 (63%) 0.04
No 2452 (41%) 2293 (42%) 159 (37%)

Insurance (missing data = 31)
None 2309 (39%) 2148 (39%) 161 (37%) 0.17
Private 2564 (44%) 2383 (44%) 181 (42%)
Public 1024 (17%) 935 (17%) 89 (21%)

Parity
0 2491 (42%) 2308 (42%) 183 (42%) 0.46
1 1544 (26%) 1437 (26%) 107 (25%)
2 1165 (20%) 1085 (20%) 80 (18%)
3 or more 728 (12%) 665 (129) 63 (15%)

Prior unintended pregnancy (missing data = 6)
Yes 3972 (67%) 3675 (67%) 297 (69%) 0.44
No 1950 (33%) 1815 (33%) 135 (31%)

History of sTif
Yes 1791 (30%) 1639 (30%) 152 (35%) 0.02
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Total N=5928 | Continuersat 6 Monthsn= Discontinuers at 6 Monthsn= P
5495 433

No 4137 (70%) 3856 (70%) 281 (65%)

BMI (missing data = 63)
<185 76 (1%) 69 (1%) 7 (2%) 0.82
18.5-24.9 2233 (38%) 2077 (38%) 156 (36%)
25-29.9 1566 (27%) 1450 (27%) 116 (27%)
30+ 1990 (34%) 1840 (34%) 150 (35%)

Baseline Method
LNG-IUS 3610 (61%) 3347 (61%) 263 (61%) 0.60
Copper 1UD 952 (16%) 876 (16%) 76 (17%)
Implant 1366 (23%) 1272 (23%) 94 (22%)

SES - low socioeconomic status; STI — sexually transmitted infection; LNG-IUS — levonorgestrel intrauterine system; 1UD — intrauterine device

Percents may not add up to 100% due to missing values.

Data are n (%) unless otherwise specified.

*
Low SES defined as either receiving public assistance or reporting trouble paying for basic needs such as food, housing, transportation, or medical

care.

THistory of STl included any history of gonorrhea, chlamydia, or trichomoniasis.
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Crude and Adjusted Logistic Regression of Baseline Characteristics Associated With Early Discontinuation

Table 2

Crude Odds Ratio (95% CI)

Adjusted” Odds Ratio (95% Cl)

Age
14-19 1.22 (0.93, 1.58) 1.16 (0.87, 1.54)
20+ referent referent
Race
Black 1.29 (1.05, 1.59) 1.12 (0.89, 1.41)
White referent referent
Other 1.05 (0.71, 1.56) 1.02 (0.68, 1.52)

Marital status

Single/never married

1.32 (1.06, 1.64)

1.26 (1.01, 1.59)

Married/living with partner

referent

Referent

Separated/divorced/widowed

1.59 (.09, 2.32)

1.62 (1.11, 2.37)

Education

High school or less

1.28 (0.97, 1.68)

Some college

1.31(1.01, 1.71)

4+ years of college

referent

Low socioeconomic status '

Yes 1.23 (1.01, 1.51) 1.20 (0.97, 1.49)

No referent referent
Insurance

None 0.99 (0.79, 1.23) -

Private referent -

Public 1.25 (0.96, 1.63) -
Parity

0 referent -

1 0.94 (0.73, 1.20) -

2 0.93(0.71, 1.22) -

3 or more 1.20(0.89, 1.61) -

Prior unintended pregnancy

Yes

1.09 (0.88, 1.34)

No

referent

History of sTif

Yes 1.27 (1.04, 1.56) 1.17 (0.94, 1.47)

No referent referent
BMI

<185 1.35 (0.61, 2.99) -

18.5-24.9 referent -
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Crude Odds Ratio (95% CI)

Adjusted” Odds Ratio (95% CI)

25-29.9

1.07 (0.83, 1.37)

30+

1.09 (0.86, 1.37)

LARC method

Levonorgestrel intrauterine system

0.91 (0.69, 1.18)

Copper IUD

referent

Implant

0.85 (0.62, 1.17)

STI, sexually transmitted infection; BMI, body mass index; LARC, long-acting reversible contraceptive; IUD, intrauterine device.

*
Adjusted for age, race, marital status, low SES, and history of STI.

TLow socioeconomic status defined as either receiving public assistance or reporting trouble paying for basic needs such as food, housing,

transportation, or medical care.

iHistory of STl included any history of gonorrhea, chlamydia, or trichomoniasis.
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Most Common Reasons for Requesting Removal Prior to 6 Months of Use

Table 3

Levonorgestrel Intrauterine System | Copper IUD Implant
n=148" % n=52" % n=94 %
Pain/cramping 41 27.7 18 34.6 0 0.0
Irregular/Frequent bleeding 14 9.5 10 19.2 50 53.2
Heavy Bleeding 3 2.0 9 17.3 0 0.0
Acne 13 8.8 0 0.0 4 4.3
Mood changes 8 5.4 0 0.0 4 43
Vaginal symptoms (odor/discharge/itching) 6 4.1 3 5.8 0 0.0
Headache 6 4.1 1 1.9 7 75
Weight gain 5 3.4 0 0.0 4 4.3
Amenorrhea 5 34 0 0.0 1 11
Desires pregnancy 5 34 0 0.0 3 3.2
Desires permanent sterilization 1 0.7 1 1.9 0 0.0
Pain with intercourse 0 0.0 1 1.9 0 0.0
Private provider recommended removal 5 3.4 3 5.8 1 11
Hair Loss 1 0.7 0 0.0 3.2
Arm Pain 0.0 0 0.0 4 43
Other Complaints 35 23.7 6 |115] 13 | 138

|UD, intrauterine device.

*
115 levonorgestrel intrauterine system and 24 copper IUD expulsions were excluded.

Page 13

TOther complaints included decreased libido, fatigue, dizziness, IUD strings poking partner, pelvic infection, pain other than abdominal, allergic

reaction, nausea or vomiting, perforation, fear of infertility, fear of foreign body, gastrointestinal complaints, nipple discharge, breast pain,

excessive hair growth, hot flashes, and pregnancy.
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