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Abstract

Objectives—To examine the short-term (3 and 6-month), self-reported bleeding and cramping
patterns with intrauterine devices (IUDs) and the contraceptive implant, and the association of
these symptoms with method satisfaction.

Study Design—We analyzed 3 and 6-month survey data from IUD and implant users in the
Contraceptive CHOICE Project, a prospective cohort study. Participants who received a long-
acting reversible contraceptive (LARC) method (levonorgestrel intrauterine system (LNG-IUS),
copper 1UD, or the etonogestrel implant) and completed their 3- and 6-month surveys were
included. Univariable and multivariable analyses were performed to examine the association of
bleeding and cramping patterns with short-term satisfaction.

Results—Our analytic sample included 5,011 CHOICE participants: 3001 LNG-IUS users, 826
copper 1UD users, and 1184 implant users. At 3 months, over 65% of LNG-IUS and implant users
reported no change or decreased cramping, while 63% of copper IUD users reported increased
menstrual cramping. Lighter bleeding was reported by 67% of LNG-1US users, 58% of implant
users, and 8% of copper IUD users. Satisfaction of all LARC methods was high (=90%) and
significantly higher than non-LARC methods (p<0.001). LARC users with increased menstrual
cramping (HR 0.96, 95% CI 0.92 — 0.99), heavier bleeding (HR 0.91, 95% CI 0.87 — 0.96), and
increased bleeding frequency (HR 0.92, 95% CI 0.89 — 0.96) were less likely to report being very
satisfied at 6 months.

Conclusion—Regardless of the LARC method, satisfaction at 3 and 6 months is very high.
Changes in self-reported bleeding and cramping are associated with short-term LARC satisfaction.

© 2014 Elsevier Inc. All rights reserved.

Address correspondence to: Justin Diedrich, MD, Division of Clinical Research, Department of Obstetrics and Gynecology,
Washington University in St. Louis School of Medicine, Campus Box 8219, 4533 Clayton Avenue, St. Louis, Missouri 63110,
diedrichj@wustl.edu, Telephone: 314-747-3025, Fax: 314-747-6722.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Drs. Desai, Diedrich, and Secura and Ms. Zhao report no conflict of interest.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Diedrich et al.

Page 2

Introduction

Long-acting reversible contraception (LARC) methods such as the levonorgestrel-releasing
intrauterine system (LNG-1US), copper IUD, and the subdermal etonorgestrel implant are
safe and highly-efficacious in preventing pregnancy, with failure rates similar to
sterilization.! LARC methods are more effective than other reversible contraceptives
because they require little effort or maintenance on the part of the user after insertion.?
Although these methods are used widely in parts of Europe and Asia, only 8.5% of
American women ages 15-44 who use contraception reported using an 1UD or implant in
2009.3

LARC users in several studies have cited increased bleeding, irregular bleeding, and
cramping as the most common causes for method discontinuation within the first two years
of use.4=9 Short-term changes in bleeding and cramping pattern associated with LARC use
have been reported in several studies in Europe, Asia, and Latin America. However, limited
data are available regarding the short-term experience of LARC users in the United States.
Thus, the purpose of this analysis is to examine the short-term (3- and 6-month) bleeding
and cramping patterns with IUDs and the contraceptive implant, and the association of these
symptoms with method satisfaction. We hypothesize that decreased amount and frequency
of bleeding and a reduction in cramping compared to the previous survey time point will be
associated with higher levels of method satisfaction.

Materials and Methods

The Contraceptive CHOICE Project (CHOICE) is a prospective cohort study conducted in
St. Louis, Missouri. All contraceptive methods in CHOICE are provided at no cost for 2-3
years. This analysis is focused on LARC users and examines bleeding and cramping
patterns, and level of satisfaction with the contraceptive method reported during the 3- and
6-month telephone surveys. The protocol for recruitment, enrollment, and follow-up of
participants is detailed by Secura et al1® and was approved by the Human Research
Protection Office at Washington University School of Medicine. The methods of CHOICE
and this specific sub-analysis are outlined briefly below.

CHOICE enrolled women between 14 and 45 years of age who lived or sought clinical
services in the greater St. Louis area and who were interested in a new method of birth
control. To be eligible a woman must have been sexually active with a male partner or
anticipated sexual activity within six months of enroliment, and did not desire pregnancy
within a year of enrollment. Women who had undergone a sterilization procedure or
hysterectomy were not eligible.

Women interested in enrolling in CHOICE were provided with a brief scripted introduction
to the LARC methods, and then screened for eligibility by a trained staff member. Screening
was conducted in person at various recruitment sites or via telephone. Eligible participants
were enrolled during an in-person, two-hour enrollment session where additional
standardized contraceptive counseling about all reversible methods was provided.11 Written
informed consent was obtained from each participant prior to enrollment. LARC methods
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were inserted at the enrollment site, or at the participant’s clinic, or private practice. Women
who did not receive a LARC method on the day of enrollment were provided with a bridge
method until pregnancy was ruled-out definitively, and LARC insertion was deemed
clinically appropriate. Demographic information, baseline bleeding patterns, and
reproductive history were recorded during the enrollment interview. At baseline, women
were asked about the number of bleeding and spotting days each month; whether their
menses are regular or irregular; and the average cycle length from one menses to the next.
Follow-up interviews were conducted at 3 and 6 months, and then every 6 months using a
standardized telephone survey. At follow-up, participants were asked if their bleeding and
cramping each were the same, better, or worse than three months earlier.

This analysis examines the symptoms and satisfaction reported by CHOICE LARC users 3
and 6 months after enrollment. Thus, only CHOICE participants who had a LNG-IUS,
copper 1UD, or implant inserted prior to the 3-month interview were included in this
analysis. Duration of LARC use at the time of the 3-month and 6-month interviews was
calculated as the difference in days between the follow-up interview dates and the date of
method insertion. For the 3-month analysis, only those participants who started their method
two to four months (60 — 120 days) from the date of 3-month survey were included.
Similarly, for the 6-month analysis, only those women who started the method five to seven
months (150 — 210 days) from the date of 6-month survey were included. Data from women
who discontinued their LARC method due to a pregnancy or desire to get pregnant were
excluded from the satisfaction analysis. During the 3-month telephone survey, participants
were asked to report changes in the amount and frequency of bleeding, and changes in
cramping since insertion of their LARC method. At the 6-month interview, participants were
asked to report changes in bleeding and cramping compared to what they experienced at 3
months of use. For our reported results, “heavier” or “lighter” bleeding refers to the volume
of flow and “increased” or “decreased” frequency of bleeding refers to the number of days
of bleeding.

Finally, at the 3- and 6-month interviews, participants rated their satisfaction with their
LARC method as “very satisfied,” “somewhat satisfied,” or “not satisfied.” Participants who
discontinued their LARC method before the 3-month or 6-month follow-up interview were
coded as “not satisfied” in the analyses except those who discontinued to conceive. For the
analyses, we grouped “satisfied” or “very satisfied” together as “satisfied.”

To compare the baseline demographic characteristics and bleeding patterns among our study
participants, we used chi-square or Fisher’s exact test for categorical variables, and ANOVA
for continuous, normally-distributed variables. Poisson regression with robust variance was
conducted to evaluate associations between bleeding and cramping patterns and satisfaction.
This approach provides an unbiased estimate of relative risk when the outcome is common
(greater then 10%).1213 All factors significantly associated with satisfaction in the
univariable analysis were further evaluated for effect modification and potential
confounding. Effect modifications were identified if the corresponding interaction terms
were statistically significant. Confounders were identified if there was a greater than 10%
change in the relative risk estimate with the potential factor in the model compared to the
risk estimate without the potential factor in the model. All the confounders were included in
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the final multivariable model to evaluate the association between satisfaction and method
used, change in bleeding amount, change in bleeding frequency, and change in cramping.
Stata 11 (StataCorp, College Station, TX) was used for all statistical analyses. The statistical
significance level was set at 0.05.

Figure 1 shows the inclusion criteria and analytic sample. Among 9,256 participants
enrolled in CHOICE, 75% desired a LARC method. Ninety-three percent (n=6,415) of
participants received their LARC method; 1,044 reported method use at the 3-month
interview that was less than 2 months (n=850) or greater than 4 months (n=194) and were
therefore excluded from this analysis, leaving 5,001 participants in the 3-month analysis.
The mean duration of use at the 3-month survey was 86 days. Among 4,850 continuers at 6-
month survey, 247 did not finish the 6-month survey and another 359 women reported
method use at the 6-month interview that was less than 5 months (n=99) or greater than 7
months (n=260); thus, 4,235 participants were included in the 6-month analyses. The mean
duration of use at the 6- month survey was 179 days. We excluded 3 women from the 3-
month analyses and 6 women from the 6-month analyses who discontinued their LARC
method to conceive. Women who discontinued at 3 months were coded as “not satisfied” for
that analysis (n=151) but were not included in the analysis at 6 months. All other LARC
users who discontinued for other reasons (n=283) by 3 or 6 months were included in the
analyses and were coded as “not satisfied”.

The baseline demographic and reproductive characteristics of the participants stratified by
LARC method are shown in Table 1. The mean age was 25.6 years. Implant users were
significantly younger than 1UD users, and were more likely to be black, single, nulliparous,
and to have less than a 12" grade education. Prior to method insertion, implant users were
more likely to have shorter cycles (< 21 days) and irregular cycles. LNG-IUS users were
more likely to have heavier menstrual bleeding and more commonly experienced
dysmenorrhea. Copper 1UD users were less likely to report baseline menstrual cramping
compared to women who chose the hormonal LARC methods.

At 3 months, copper IUD users were more likely to report increased cramping (63%),
compared to 32% of LNG-1US users and 13% of implant users (Table 2). More than 70% of
copper 1UD users experienced heavier bleeding at 3 months compared to baseline. Less than
15% of LNG-IUS or implant users reported heavier bleeding. Approximately two-thirds of
LNG-IUS users (67%) and implant users (58%) of reported lighter bleeding volume by 3
months, while only of 8% of copper IUD users reported lighter bleeding compared to
baseline. Bleeding volume was heavier in 71% of copper IUD users at 3 months. In terms of
bleeding frequency, almost half of LNG-IUS and implant users (42%) reported reduced
frequency of bleeding, compared to only 10% of copper IUD users.

Cramping, bleeding volume, and bleeding frequency at 6 months, compared to 3 months, is
shown in Table 3. Most women using the three LARC methods reported no change in
cramping at 6 months compared to 3 months. Sixty-two percent of LNG-1US users and 45%
of implant users experienced lighter bleeding at 6 months compared to 3 months. Seventy-
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two percent of copper IUD users reported no change in bleeding frequency at 6 months
compared to three months, while 55% of LNG-1US user and 48% of implant users reported
decreased frequency of bleeding at 6 months.

At both 3 and 6 months, most women (> 90%) were satisfied (either somewhat satisfied or
very satisfied) with their LARC method (3 months: 95% LNG-IUS, 94% copper IUD, 94%
implant; 6 months: 94% LNG-IUS, 93% copper 1UD, 90% implant). A larger percentage of
participants using the LNG-IUS (74% at 3 months; 77% at 6 months) and copper 1UD (74%
at 3 months; 76% at 6 months) reported being “very satisfied” compared to implant users
(68% at 3 months; 62% at 6 months; P=0.001). Ethnicity, race, parity, marital status,
education level, body mass index (BMI), smoking status and baseline bleeding and
cramping patterns were not effect modifiers or confounders in the relationship between
contraceptive methods, bleeding and cramping change and method satisfaction

We found similar patterns of predictors of satisfaction at 3 and 6 months in our multivariable
analysis. Participants that experienced more cramping (RR,4j=0.78, 95% C1 0.72 - 0.85),
heavier bleeding volume (RR,4j=0.83, 95% CI 0.76 - 0.92), and increased bleeding
frequency (RR,qj=0.73, 95% CI 0.67 — 0.80) with LARC methods were less likely to be very
satisfied with their contraceptive method at 6 months than women who experienced no
change. Participants who reported heavier volume of bleeding were also less likely to be
satisfied (RR 0.91, 95% CI 0.87 — 0.96).

Comment

Most LARC users in the CHOICE cohort were satisfied with their LARC method three
months and six months after method insertion, despite differences experienced in bleeding
and cramping patterns. When dichotomized into “satisfied” versus “not satisfied,” 90% of
implant users, 93% of copper 1UD users, and 95% of LNG-I1US users were satisfied with
their method at 6 months. Increased cramping, increased bleeding volume, and increased
bleeding frequency were all associated with reduced short-term satisfaction.

At baseline, there were differences in volume and duration of menses, as well as prevalence
of dysmenorrhea among users of the different LARC methods. This is likely due to self-
selection as participants with heavy menses at baseline were more likely to choose the LNG-
IUS. Copper 1UD users were more likely to have lighter, less painful menses at baseline
probably because of the same selection bias. Although we attempted to control for
differences in the comparison groups at baseline, there is potential for bias based on the
counseling participants received. Despite the use of a standardized counseling session at the
time of method selection, participants were informed of potential method-specific
symptoms. 1 Furthermore, at the time of insertion the clinician would again review
potential side effects which may have “primed” participants for subsequent reporting of
particular symptoms (e.g., if a copper IUD user is told to expect heavier, longer periods).
Participants who discontinued a method at either 3 or 6 months were not asked questions
about satisfaction, which may impact our results if there were women who were satisfied
with their method but discontinued for another reason. An additional limitation is that users
who discontinued at 3 months were not included at 6 months, which may affect our results.
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However, given the large number of women included in the analysis and the relatively small
number who discontinued by 3 months, the observed change in satisfaction if discontinuers
were included is likely to be small.

The bleeding and cramping patterns reported by CHOICE participants were similar to those
reported by IUD users in studies conducted primarily outside the United States. Increased
volume of menstrual bleeding after insertion of a copper IUD has been shown in several
prior studies.”1415 However, few studies have established patterns of changes in bleeding
frequency associated with copper IUD use. Hubacher et al report that about 20% of women
experience inter-menstrual spotting for a mean of 1 day each cycle during the first year of
copper 1UD use.2® In our study, the most common bleeding pattern reported in copper 1UD
users was no change in the frequency of bleeding, suggesting that the many copper IUD
users continue to experience regular cycles even during the first 3-6 months of use. A
majority of women using the copper IUD reported increased cramping and heavier bleeding
by three months; but by 6 months, a smaller percentage of participants (< 50%) reported
increased cramping and heavier bleeding compared to baseline.

The LNG-IUS has been associated with decreased amounts of bleeding and cramping within
six months of insertion.16:17 At the end of one year of use, the number of bleeding days is
significantly reduced for LNG-IUS users, and the number of users with regular menstrual
cycles is significantly reduced.1® By 3 months, almost two-thirds of CHOICE LNG-1US
users reported lighter bleeding, 68% reported either no change or less frequent bleeding, and
25% reported reduced cramping. In contrast, prolonged bleeding within the first three
months of use among implant users has been reported in previous studies.18:19 This bleeding
pattern may account for the lower satisfaction observed among implant users compared to
IUD users.

Given the previously established patterns of bleeding and cramping, copper 1UD users in
this study were counseled to expect increased bleeding and cramping, while users of the
LNG-IUS and implant were counseled to expect irregular bleeding during the first few
months of use. The majority of users experiencing these expected symptoms remained
satisfied with their method. The reported effect size of lighter bleeding on continuation is
small, and likely is not clinically significant when compared to those with no change in
bleeding.

An important strength of this study is that it examined a large cohort of participants who
chose their contraceptive method and were not assigned randomly. Allowing women to
choose their contraceptive method is a more realistic appraisal of method satisfaction in
clinical practice. The study included only those women who were willing to begin using a
new contraceptive method. Thus, the reported satisfaction profile is similar to new users of
these methods in a clinical setting in the US. One limitation of this study is the manner in
which bleeding and cramping data were collected via telephone survey with general
impressions of bleeding and cramping patterns rather than the actual number of days of
bleeding. Given the large sample size of CHOICE, it was not feasible to collect daily
bleeding diaries. This does limit the capacity of our study to describe actual changes in
bleeding and cramping patterns. However, the collected responses reflect participants’
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perceptions of symptoms, which could be an important factor in determining our principal
outcomes of satisfaction for the LARC methods. Another limitation is that we did not
directly assess changes in cramping and bleeding at 6 months compared to baseline; thus, we
had to calculate an approximate measure of overall change.

The LNG-IUS, copper IUD, and implant were well-tolerated regardless of differences in
baseline demographic characteristics, baseline bleeding patterns, and symptoms experienced
during initial use. A large majority of users remain satisfied with their LARC methods at 3
and 6 months. Further examination of symptoms and satisfaction at 12 months of use will
provide more information on the potential for widespread, continued use of one or more of
these highly effective contraceptive methods in the United States.
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