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Abstract

BACKGROUND: Nearly half of women will switch or discontinue using their selected
contraceptive method in the first year. Research on early switching or discontinuation provides
important clinical and public health insights, although few studies have assessed associated
factors, particularly among longitudinal cohorts.

OBJECTIVE: The current study explores attributes associated with early contraceptive method
switching or discontinuation (<6 months of initiation) among participants enrolled in the
intervention cohorts of the Highly Effective Reversible Contraceptive Initiative Salt Lake
Contraceptive Initiative (Utah, United States).

MATERIALS AND METHODS: Highly Effective Reversible Contraceptive Initiative Salt Lake
participants have access to no-cost contraception for 3 years. This includes both the initial
selection and the ability to switch or to discontinue methods without cost. Methods available
included the following: nonhormonal behavioral methods (male/female condoms, withdrawal,
diaphragms, cervical caps, and fertility awareness); short-acting methods (pill, patch, ring, and
injectable); and long-acting methods (intrauterine devices and contraceptive implants). Participants
completed surveys at baseline and at 1, 3, and 6 months. We collected data on participant
demographics, contraceptive continuation, switching, and discontinuation, as well as factors
associated with these changes, including established measures of pregnancy intention and
ambivalence and reasons for switching or discontinuing. We conducted descriptive statistics,
univariable, and multivariable Poisson regression analyses to assess predictors of both
discontinuation and switching. We also conducted XZ analyses to compare reported reasons for
stopping between switchers and discontinuers.

RESULTS: At 6 months, 2,583 women (70.0%) reported continuation of their baseline method,
367 (10%) reported at least 1 period of discontinuation, 459 (12.4%) reported switching to a
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different method, and 279 (7.6%) did not provide 6-month follow-up. Factors associated with
discontinuation included selection of a short-acting method (incidence rate ratio [IRR], 2.49; 95%
confidence interval [Cl1], 1.97, 3.12), report of Hispanic ethnicity (IRR, 1.45; 95% ClI, 1.12, 1.89)
and nonwhite race (IRR, 1.48; 95% Cl, 1.08, 2.02), and having any future pregnancy plans, even
years out. Participants with some college education were less likely to report discontinuation (IRR,
0.73; 95% Cl, 0.57, 0.94). Selecting a short-acting method at baseline was also associated with
increased likelihood of method switching (IRR, 2.29, 95% Cl, 1.87, 2.80), as was having 2 or
more children (IRR, 1.37; 95% CI, 1.08, 1.74). Women were less likely to switch if they were on
their parents’ insurance (IRR, 0.74; 95% CI, 0.56, 0.99). Among participants who switched
methods, 36.9% switched to a long-acting reversible method, 31.7% switched to a short-acting
hormonal method, and 31.1% switched to a nonhormonal behavioral method, such as condom use.
Of participants providing a reason for stopping, 454 women (73.2%) reported side effects as 1
reason for switching or discontinuing their initial method.

CONCLUSION: Early contraceptive method switching and discontinuation are frequent
outcomes of contraceptive use. These changes are common even with removal of contraceptive
access barriers.
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Supporting women’s reproductive health through contraceptive services is a public health
priority throughout the world. However, women’s contraceptive health care needs do not end
with method uptake. Method switching and method discontinuation are normal, expected
aspects of women'’s contraceptive strategies over their reproductive life course. Reasons are
varied, including reduced need (such as discontinuation because of planning a pregnancy)
and method-related problems (such as experiencing side effects from a particular method).
175 In the United States, the average woman will start use of a contraceptive method an
estimated 10 times over the course of her reproductive life.8 In fact, it has been reported that
33-44% will switch or discontinue using their selected contraceptive method within 12
months, with certain methods, such as condom users, having even higher cessation rates.>8

Yet, despite the ubiquity of method change, research specifically addressing contraceptive
switching and discontinuation is limited. The majority of existing research uses large, cross-
sectional datasets, such as the National Survey for Family Growth (United States), or the
Demographic Health Surveys (low- and middle-income countries). These sources are limited
in their ability to assess the kind of common changes that individuals make over the
reproductive life course. Existing studies on this topic are not current, with the most recent
reporting on switching and discontinuation data for all reversible methods being from 2002.7
Contemporary studies can account for the increased uptake and acceptability of long-acting
reversible contraception (LARC) in the past 10 years,8? the introduction of additional
hormonal contraceptive methods in the United States (ring in 2001 and patch in 2002),
modifications of the contraceptive implant in 2006, novel oral emergency contraception in
2010, increased hormonal intrauterine device options from 2013 to 2017, and over-the-
counter oral levonorgestrel emergency contraception in 2013, as well as the increased
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availability of no-cost contraception through the 2010 Affordable Care Act!? and
contraceptive initiatives.11-13

Early switching and discontinuation, defined as switching to another method or
discontinuation of a contraceptive method within 6 months of initiation, can decrease client
satisfaction and provide challenges to medical providers.58 Identifying the frequency and
predictors of the normative behavior of early method change can shift goals from
contraceptive uptake to access. This work will also aid in identifying sociodemographic
characteristics and method experiences influencing these outcomes. The current study seeks
to identify factors associated with early method change (both switching and discontinuation)
using data collected through the Highly Effective Reversible Contraceptive Initiative (HER
Salt Lake) study, a multi-year, prospective contraceptive access cohort study.4

Materials and Methods

Study overview

During the 1-year intervention period of the HER Salt Lake Contraceptive Initiative, 4
family planning health centers in Salt Lake County provided no-cost, reversible
contraception to women presenting for care from March 28, 2016, to March 25, 2017.14 All
qualifying women from the intervention period have continued no-cost access to their initial
method of contraception and also have the ability to switch methods at any point for up to 3
years at no cost.

Study population

This analysis includes only participants who received no-cost contraceptive care during the
intervention periods and who enrolled in the prospective, longitudinal survey arm of the
study. Detailed information around the initiative, participant recruitment, and enrollment in
the HER Salt Lake study is available elsewhere.14 Briefly, HER Salt Lake includes a large
cohort population of women?@ aged 16 to 45 years, who came to a participating clinic as a
new contraceptive client or an existing client seeking a new contraceptive method during the
study period. Reproductive health educators trained providers at 4 participating clinics to
discuss alternative method options with women, in the event that they did not like or had
problems with their selected method, to address method switching, and to form a
contingency plan; however, we did not assess fidelity to this training as part of the study.
One clinic provides abortion and postabortion contraceptive services and does not receive
Title X funding, and the 3 other clinics serve contraceptive clients using Title X funding.

Eligible clients who accessed contraceptive services during the study had the option to enroll
in a prospective, longitudinal survey arm of the study, providing 9 follow-up surveys to the
study team over a 3-year period. To be eligible to enroll in the survey arm of the study,
women needed to meet the following criteria: 1) to be between ages 18 and 45 years; 2) to
be fluent in English or Spanish; 3) to desire to prevent pregnancy for at least 1 year; 4) to

aWe use the term “women” and participants interchangeably throughout this article but acknowledge that not all individuals who are in
need of contraceptive services (or who were served by this initiative) identify as women. Transgender men and gender-nonconforming
individuals were eligible for all aspects of participation.
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have a functioning mobile phone; and 5) to have an income under 300% Federal Poverty
level (FPL). The University of Utah’s Institutional Review Board approved the study.

Data collection

All data for this study are participant-reported survey data from the intervention periods.
Data collection occurred through a secure Web-based research electronic data capture
(REDCap).1> We considered participant method selected at enrollment to be the “initial
method.” In circumstances in which participants received more than 1 method (n = 11) (eg,
an intrauterine device and condoms), we identified the method with the highest efficacy as
the primary method at enrollment. We excluded participants who initially selected to receive
emergency contraception (n = 22), the contraceptive patch (n = 3), “nothing” (n = 32), or
“other” methods (nonspecified) (n = 2) from these analyses, because of the small sample
sizes and an inability to aggregate them with another method category. For the purposes of
this study, we aggregated nonhormonal behavioral methods (ie, male/female condoms,
withdrawal, diaphragms, cervical caps, and fertility awareness—based methods) into a single
category, because of their low initiation numbers at study outset. Data on pregnancy
intention and feelings regarding a potential pregnancy were obtained using the PATH
questions, which assess Aregnancy Attitudes, 7iming, and AHow important is prevention.16:17

At each follow-up event (1-, 3-, and 6-month surveys), participants indicated which
method(s) of contraception they had used in the past 4 weeks. For the purposes of this study,
we classified participants as having switched methods if they reported in the 1-, 3-, or 6-
month survey that they 1) had used a contraceptive method in the past 4 weeks that differed
from their initial method, and also 2) did not report using their initial method in the past 4
weeks or reported that they had stopped using their initial method. We classified participants
as having discontinued their method if, in their 1-, 3-, or 6-month survey, they reported
either: 1) no contraceptive method use during the past 4 weeks, or 2) that they had stopped
using their initial method during that time period without uptake of a subsequent method.

In circumstances in which survey data lacked clarity (eg, a participant reported use of an
intrauterine device and an implant during the same period), we used electronic medical
record data as a cross-check. We considered participants who reported ever switching at any
point in the 6-month period as “switchers,” and considered participants who reported ever
discontinuing, without starting a new method, during that timeframe as “discontinuers,”
without the possibility to be double-counted in subsequent follow-up surveys. Participants
who reported at enrollment that they were using a contraceptive method while waiting for an
insertion appointment for a long-acting reversible method were not considered as switchers
when they subsequently reported use of the long-acting method at follow-up.

We prompted participants who self-reported switching or discontinuing to provide reasons
for the change. We aggregated reasons into broad categories, including: 1) side effects (eg,
bleeding, headaches); 2) method-related (eg, did not want to take a pill every day); 3)
method failure (ie, pregnancy), 4) medically indicated method change (eg, expulsion or
adverse event); 5) desire to be pregnant; 6) not at risk for pregnancy (eg, not currently
having sex or not having sex with men); 7) troubleshooting and experimenting (eg, wanting
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to try a different method); and 8) other (eg, partner complaint). We also qualitatively coded
all open-text participant responses to fit into the categories above.

Statistical analyses

Results

We conducted descriptive statistics to report sociodemographic characteristics of women
who continued, switched, or discontinued method use by 6 months. We also conducted
separate, multivariable Poisson regression analyses to assess predictors of both
discontinuation and switching. To develop final multivariate models, we initially conducted
unadjusted analyses assessing predictors for each model, including (in turn): age, race,
ethnicity, parity, education status, insurance status, relationship status, pregnancy intentions,
poverty status, clinic of care, history of contraceptive use, prior history of abortion, initial
method, and perceptions of control over a future pregnancy. We included all variables with a
Pvalue of less than .2518 in unadjusted analyses in the final models, and checked for
multicollinearity by assessing variance inflation factors in variables included in the adjusted
models. If participants who reported continuation in the initial follow-up surveys did not
complete a 6-month survey, they were excluded from the analyses, as we could not
determine whether or not they had continued their initial method at the 6-month follow-up.

Finally, we compared switching or discontinuation outcomes between women who reported
reasons for stopping their initial method, using XZ analyses. Only participants who reported
switching or discontinuing their initial contraceptive method were prompted to report side
effects or method-related issues; hence, we cannot estimate the association of side effects
and switching or discontinuation in the multivariable models assessing factors associated
with this outcome. We used Stata version 15 (StataCorp, College Station, TX) for all
analyses.

We included 3688 women in the final analyses, and present descriptive information about
the sociodemographic characteristics in Table 1. By the 6-month follow-up, 2583 women
(70.0%) reported continuation of their baseline method, 367 (10%) reported at least 1 period
of discontinuation, and 459 (12.4%) reported switching to a different method at some point
in the previous 6 months. Of those who completed the initial baseline survey, 279 (7.6%)
women who reported continuing throughout the prior surveys did not provide a 6-month
follow-up survey. Thus, we cannot verify with certainty whether they continued their method
or had a different outcome at the 6-month follow-up, and they were not included in
multivariable analyses. As such, when assessing for predictors, 3409 women were included.

Factors associated with discontinuation and switching

Factors associated with contraceptive discontinuation are reported in Table 2. Factors
associated with switching are reported in Table 3. Selecting a short-acting method at
baseline was associated with both discontinuing (incidence rate ratio [IRR], 2.49; 95%
confidence interval [Cl1], 1.97, 3.12) and switching (IRR, 2.29; 95% Cl, 1.87, 2.80) methods
by the 6-month follow-up. Additional factors associated with higher likelihood of
discontinuation included women reporting any future plans to become pregnant (Table 2 for
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full overview of pregnancy plan options), those who reported Hispanic ethnicity (IRR, 1.45;
95% ClI, 1.12, 1.89) or nonwhite race (IRR, 1.48; 95% ClI, 1.08, 2.02), and women who did
not wish to disclose their feelings of control over a possible pregnancy (IRR, 2.22; 95% ClI,
1.22, 4.02). Women with some education were less likely to report discontinuation (IRR,
0.73; 95% Cl, 0.57, 0.94) with a nonsignificant but similar trend among women with a
bachelor’s degree or higher (IRR, 0.76; 95% CI, 0.53, 1.09).

Women were less likely to switch methods if they reported being on their parents’ insurance
(IRR, 0.74; 95% ClI, 0.56, 0.99). In addition, women were less likely to switch methods if
they reported having 2 or more children (IRR, 1.37; 95% ClI, 1.08, 1.74), with a
nonsignificant but similar trend for those who had 1 child (IRR, 1.19; 95% CI, 0.91, 1.57).

Method-switching patterns

The proportion of women who switched methods varied by initial method (Table 4;
summary results not presented in tabular form), with the lowest proportions of switching
among women who initially selected LARC methods and higher proportions among women
who selected short-acting methods. Among participants who switched methods, 36.9%
switched to a LARC method (either from a prior LARC method or from another method).
The remaining two-thirds were evenly divided into those switching to a short-acting,
hormonal method (including pills, injectables, and vaginal ring; 31.7%) and those who
reported switching to a nonhormonal behavioral method (such as use of condoms or
withdrawal; 31.1%).

Reported reasons for discontinuation or switching

Comment

A total of 620 participants (54.6% switching, 45.4% discontinuation) reported at least 1
specific reason for deciding to switch or to discontinue their initial method (Table 5;
summary results not presented in tabular form). Of participants providing a reason for
stopping, 454 (73.2%) women reported side effects as 1 reason for switching or
discontinuing their initial method. Women who selected short-acting methods reported side
effects more frequently than women who selected LARCs (P < .001). Of those reporting side
effects, 67% of women reported 2 or more side effects (range, 2-10).

Women reporting a medically\indicated reason for stopping their method, those who desired
pregnancy, and those who were no longer at risk for pregnancy more frequently discontinued
their method. Individuals who reported side effects, including bleeding (£ = .006), pain/
cramping (P=.008), mood change (P=.004), and gastrointestinal issues (P=.016) were
more likely to be switchers than discontinuers.

In this study, approximately 1 in 5 participants (22.4%) reported some form of early method
change by the 6-month follow-up. Although our finding is lower than previously reported in
US-based research® that found that 31% of women discontinued a method within 6 months
of starting it, our outcomes mirror the concept that switching and discontinuation are regular
outcomes of contraceptive use. Differences in the rates of method change between our study
and previous studies may be explained by a variety of factors, including broad method
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availability, increasing trends toward LARC uptake, quality of contraceptive counseling, and
removal of cost and some access barriers.

Similar to other studies on discontinuation and switching, our study found significant
differences between outcomes based on initial contraceptive method selection, with lower
rates of method change among women who selected LARC methods.12:6:1%-22 |n prior
studies, authors have noted that LARC discontinuation differs from short-acting method
discontinuation in that it must be “active” (ie, making an appointment and meeting with a
provider), compared to the “passive” discontinuation (ie, ceasing to take a pill, or not getting
a prescription refilled) of most short-acting methods.22

Any future plans to become pregnant were associated with increased likelihood of
discontinuation, even if a pregnancy was not desired for many years. Research into
pregnancy intentions continues to find that future plans factor into method-related decisions.
17 Contraceptive counseling strategies that use timing-based questions may serve as
important touch-points for method-related discussions around return to fertility, desire for
method change, and back-up method options. Interestingly, women who already had
children were more likely to switch methods than those who did not. This may be a different
side of the same phenomenon: that is, women who have children may be more likely to have
met their reproductive goals and thus may be more motivated to continue searching for a
method that works for them.

Our study found an association between race/ethnicity and increased contraceptive
discontinuation. Prior studies have documented the additional contraceptive barriers faced
by women of color, as well as differences and disparities in contraceptive use.23-2> Qur
findings suggest that these differences are also apparent in method change, underscoring the
importance of future qualitative work to further assess how to better support women of color
in method use.

Women using their parents’ insurance plans less frequently reported method switching.
Previous research has shown that fear of discovery of clinic visits principally drives nonuse
of health insurance when paying for contraception in Title X clinics.2® Young women on
their parents’ insurance may receive primary care elsewhere but rely on Title X clinics to
receive their contraception, thus becoming less likely to switch methods, as these clinics and
providers are not their primary source of health care.

As noted in prior studies, method-related issues, such as side effects, continue to play a
major role in reported decisions to switch or to discontinue a method.~8 Our findings
showed that participants in our study appeared to more frequently address side effects such
as bleeding, pain/cramping, mood changes, or gastrointestinal issues by switching, rather
than discontinuing, contraception. Women in our study also more frequently reported
method attributes (such as having to remember to take a pill every day) as a reason that they
decided to switch, rather than discontinue, contraception.

Our findings provide strong support for expanded method choice in clinical settings.
Approximately 37% (n = 170) of switchers in the current study chose to switch to a LARC
method. Of those, 40% (n = 68) had previously used a different LARC method at baseline.
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Funding considerations, particularly at public clinics, can often limit the availability of
subtypes of contraceptive methods. For example, a clinic may purchase and stock only 1
LARC option, or 3 oral contraceptive options at different dosages. Yet, providing a greater
variety of options, with different delivery mechanisms, hormonal dosages, or attributes may
be of particular importance to women experiencing side effects who still wish to prevent
pregnancy.

Expanded method choice may also involve better counseling and education around
nonhormonal behavioral methods, such as condoms or withdrawal. Among women who
switched, 31.1% switched to a nonhormonal behavioral method. Such methods may
represent important bridge methods while women assess alternative method options. Future
research in this study population will assess the proportion of participants switching to
nonhormonal behavioral methods who continue to use these methods over time.

Strengths of this study include the use of a large, prospective sample of women who
specifically and regularly reported information relating to switching and discontinuation.
The study location in both Title X clinics and an abortion clinic reflects an important and
large group of contraceptive providers nationwide. This study also has a number of
limitations. First, our follow-up surveys do not ask about side effects experienced among all
users; thus, information around the role of side effects is limited to participants who did not
continue their baseline method, and thus may reflect selection bias. In addition, our ability to
cross-check participant survey data using electronic health records may skew our confidence
in data reporting on provider-based methods, such as LARCs, which are more likely to have
documentation around switching or discontinuation. Removing cost of uptake and method
switching is both strength, in that it eliminated this as factor in decision making, and a
weakness, in that it may affect the generalizability of our findings. Other findings from
studies that do not remove cost barriers may have different outcomes from ours.

These results underscore the vital importance of expanded method availability, provider
support, and the continued development of new methods of contraception, particularly for
effective nonhormonal methods, to support women experiencing side effects from hormonal
contraception. Switching and discontinuation are regular, frequent outcomes of
contraceptive use that should be factored into clinical and public health considerations of
contraceptive care.
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AJOG at a Glance
Why wasthis study conducted?

There is a paucity of data examining contraceptive method switching and discontinuation,
particularly among women who change methods soon after initiation.

Key findings

Contraceptive change is common, even when participants have all reversible method
options available at no cost at initiation. Most women reported side effects as 1 reason for
switching or stopping their initial method. Attributes such as type of method selected
(long- or short-acting), history of abortion, education, insurance status, and pregnancy
uncertainty were associated with switching and discontinuation outcomes.

What doesthisadd to what isknown?

This study provides an overview of early method outcomes among a prospective,
longitudinal cohort of women who were initially offered all reversible contraceptive
methods at no cost.

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.




Page 12

Simmons et al.

Author Manuscript

(%10°€) 1T (wv0) e (%6°0) €2 Japuels| oy1oed
(%2'1€) 91T (%5'72) TTT (%V'6T) L6V euryeT]/o1uedsiH
(%272) 0T (%ee) st (%e1) 1€ xoelg
(%8°€) ¥T (%592) 2T (%5°€) 16 uelsy
(%L2) 01 (%02) 6 (%9°1) OF BAIJRN BMSB|V//UBIpU| UBDLIBWY

Aydruye/eoey

(%6'18) GLT (%1°8Y) 602 (%5°55) LvET 197871 ALIBAOd [e18p3d 9600€-TOT
(%1°8Y) 291 (%6'15) 922 (%v'vv) 8201 g1 Aanod feispad 96007
Auanod
(%€s) 6T (%09) €2 (%71°9) 95T Bayio
(%8'ST) LS (%8'97) LL (%T'v2) ¥19 [Slaled
(%9°8T) 29 (%5'LT) 08 (%2'12) OYS aleAlld
(%T19) 22 (%9%) T2 (%8°¢) L6 a119nd
(%€'vS) 96T (%0°95) 952 (%8'vY) Y¥1T BUON
snjels agueinsu|
(%50) ¢ (%0 € (%6°0) v¢ Bayio
(%9°€T) 05 (%e€T) 19 (%9°21) vs¥ Jaybiy Jo siojayoeg
(%b2€) 6TT (%9'2€) 2LT (%€'2v) 6801 100U2s [j28)/[BUOIIEIOA ‘S81eII0SSY
(%v°€S) 96T (%s'8Y) 22T (%2 6€) 0101 $$9] 10 |00y YBIH
snjels uoneasnpy
(%6'2) 62 (%0°5) €2 (%L9) 2Lt +GE
(%v0T) 8¢ (%L28) ov (%€°0T) 592 ve-0¢
(%T22) 18 (%9¥2) €TT (%6'22) 265 62-G2
(%b'1Y) 25T (%z'6€) 08T (%9'0v) 6v0T r2-0¢
(%e'81) 29 (%v'22) €01 (%S'6T) 505 6181
A ‘KiobBa1ed aby
(L9g = u)senunuosiaq  (6Gy = U)SPUYIMS (€852 = U) SlenunuoD a|qelen

LSiuedioned aAreniul sAndaoeuod 83e HeS Y3H 40 sonstsloeleyd oydeiGowspoldos

T3149vL

Author Manuscript Author Manuscript Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 13

Simmons et al.

(%80) € VN (%T10) € PamMopIm
(%¢L'1T) 59 (%S€T) 29 (%9'¥T) 29¢ ajbuis
(%) 9T (%6°€) 8T (%b€) 28 pajesedas/paolonQ
(%8°GT) 85 (%v'67) 68 (%L2'6T) 961 Bunep Ajpanoy

(%8'2v) 25T (%e'9v) 212 (%v'8v) 0z2T paniwwod/Bunigeyod

(%6°€T) TG

(%z2T) 95

(%6'0T) LL2T

patLie

smels diysuone|ey

(%07) ¥T (%, T)8 (%eT) 28 13MSUE 0} 10U Jajald
(%62) 0T (%v'v) 0z (%1€) 82 aauBesip A|Buons
(%€Ev) ST (%T°e) ¥T (%v'¥) 0TT 20.6esIp JeYMaLIOS
(%1'8) 62 (%02) z¢ (%€'3) €eT aa.Besip Jou sa.6e JoyHaN
(%8'82) 00T (%9°'12) 921 (%eze) 518 aaube Jeymawios
(%9'18) 6.1 (%T°95) 952 (%2'€5) 95€T aa.be A|buons
jueuBaid Buiwooaq JaA0 [013U0D S|894
(%56) 6 (%z'9) 9 (%S'v) L€ Jayio
(%e9) 9 (%69) 8 (%ev) ve J3MSUE 0} J0u Jajaid
(%L€T) €T (%5'T) 8T (%6°0T) 68 UowIo
(%L€T) €T (%2'9) 9 (%0°6) L aloyed
(%LvT) ¥T (%z'1T) €T (%t0T) 58 uensuyd
(%Tzv) oy (%0°93) 59 (%19) 667 8UON
uoibijay
(%60) € (%6°0) v (%8°0) T2 Jayio
(%r1)§ WN (%50) €T uelgsa)/Aef Ajanisnjoxa Jo Apsoin
(%v6) €€ (%6°ST) 2L (%2°6T) L6€ [enxasoJalay Ao
(%9'92) 892 (%e2L) 9z¢ (%2'12) 66LT [eNX3S0.339H
(%L1T) Y (%6°0T) 67 (%L°TT) L62 [enxasig

UOIRIUBLIO [eNXaS

(%5°8) 1€

(%T°0T) 9

(%6'9) 92T

183Y10

(%8°Ly) GLT

(%6°95) 852

(%5°99) ¥0LT

o1uedsiH-UoU ‘8HYM

(29€ = u) sJenunuossiq

(651 = u) sPUOUMS

Author Manuscript

(€852 = u) sBNUNUOD

a|qelren

Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 14

Simmons et al.

(%v'vT) €5

(%¢g°91) G2

(969°0€) 06L

dni-oONT

(%8'9) 52

(%beT) LS

(%T°ST) 06

anio

au1[aseq 18 Palas|es POYIBIA

(%8°16) LEE (%5°96) eV (%T1°6) 8€.¢ BN
(%z'8) g (%g€) 91 (%6'7) OVT ON
¢910Jaq uondadsesiuod pasn Jong
(%T'vT) TG (%2°9T) 5L (%6°2T) GG SOA
(%6°58) 0T (%ees) vLe (%0°28) 8L0C ON
¢uoluoqe ue pey Jsng
(%e0) T (%TT) S (%e0) 8 BYo
(%€'LT) €9 (%b°9T) 5L (%2z'02) 028 urepadun
(%L'12) 6L (%.¥2) €T (%v'L2) ¥0L 18A8N
(%€'82) €01 (%5'L2) 921 (%L.'62) 59, A 0T-G ulynm
(%.°62) 80T (%8'82) z€T (%0°22) 295 A G-z uiynm
(%L72) 0T (%S'T) L (%€0) 8 oW ZT UIYHM
sue|d Aoueubaid
(%.'62) 60T (%9'62) 9€T (%9'72) 9€9 +2
(%6'LT) 99 (%€9T) 6L (%SvT) GL€ T
(%€'28) 26T (%0'vS) 8ve (%6'09) ¢/ST 0
Aed
(%222) 09 (%b°ST) S5 (%T1°02) v6€ K+e
(%8'6) 92 (%z'6) €€ (%€01) €02 Ae—
(%8'6) 92 (%8'vT) €5 (%6°€T) VL2 Az-1
(%9°01) 82 (%¢£'ST) 95 (%L °€T) 692 ow z1-9
(%T°ST) OF (%9'LT) €9 (%6'vT) 282 ow 9-¢
(%8°1€) 18 (%e'12) 16 (%TL2) 2€s ow g>

Wbua diysuonejay

(%9779 (%€T1)9 (%9°0) ST JaMSUE 0] 10U Jajald
(%0°€) TT (%eg'e) T (%z'2) 95 1Byo
(L9g = u)slnunuosia  (6Sy = U)SPUYIIMS (€852 = U) Slenunuod a|qelen

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 15

Simmons et al.

USIA YIH [eniul 8y} 1e palosas (S)poylaw [eriiul ay} 03 SIayal aul|aseq '1S09 ou Je SPoyIaw aA1IdadrIIu0d a|qIsianal |[e palajlo alam Apnis axeT 3eS ¥3H ayi ui Bunedionied uswopn

q

‘sa|qeLIeA

ay1 40 |1e u1 8zi1s ajdwies 1Ny 8y 1081481 10U ABW SIBqUINU ‘sny | “suonsanb Asains auijaseq ay) 40 yaes 0 sesuodsal palejdwiod siuedionied |je 10U ‘auljaseq Je palos]|00 aJam d|qel SIy) J0) Palos||0d eleq,

‘auouyajqeatjdde Jou ‘B (831A8p auLIBINRIAUI |81358BI0UONS] ‘G /-ON T ‘ONIN

| aAndadenuo a|qisianay anndaya AlUBIH &3/ 801A8p sulisIneul Jaddod ‘gnro

‘swiBeaydelp pue ‘sded [BOIAIRD ‘SPOYIBLI Paseg—SssauaIeme A11|11a) ‘sapIolluIads ‘[eMEIPUIIM ‘SLIOPUOD 8[ewWa/8[ew apnjoul SPOYISW [BIOIABYS] [eUOWIOYUON

Author Manuscript

(%8T1) 99 (%5'02) 76 (%6'12) L9S DAUID X BIL
(%9°0v) 6VT (%z've) 28T (%€'0€) 28L o111 X 8L
(%982) S0T (%9°€€) vST (%S°€€) 598 W OlUID X 3PIL
(%8'21) Ly (%L'1T) ¥§ (%€'vT) 69€ IUIID X 3 L-UON

auo

(%200) T (%92) 2T (%20°0) S POUIBL [EI0IARYS] [EUOWIOYUON

(%5°9) ¥2 (%5°9) 0g (%Tv) 901 Buns feurien

(%%8'9¢) SET (%5'ge) €91 (%0°LT) oY anndaoenuod [elo
(%T1°21) €9 (%921) 85 (%0'6) vET a|qeoalul
(%6°LT) 99 (%6°€T) ¥9 (%2'12) 819 juejdu

(29g = u)senunuossia  (eSy = U)seYINIMS (€852 = U) Slenunuod a|oel e/

Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 16

UOIBIUBLIO [eNXaS

(€0°'T "2¥°0) 99°0 (6£'T '89°0) 260 D oUID X 3L
(82°T°25°0) 98°0 (Z6T'€0T) TV'T g 01110 X 3L
(6T'T '25°0) 820 (0r'T'22°0) 10T W olUID X 3ML

19y

$9d

MU X BIL-UON

papuse 211D

(68’1 '05°0) £8°0 (9z'T'67°0) 620 Byo
(6T'T'19°0) 98°0 (88°0 '67°0) 99°0 Sjuated
(ee'1'eL0) 860 (60T '€9°0) £8°0 ajentld
(zoz'L80)0 92T (06'T'6L'0) 22T a11gnd

J3d 19y BUON

mwsumuw adueInsu|

(60T ‘'€5°0) 9L°0

(¥6°0 '05°0) 69°0

Jaybiy Jo 9a1bap s,Jojayoeg

(¥6°0 '25°0) €20

(¥8°0'€5°0) £9°0

[eUOIIBI0A ‘83168 S81R100SSY

104 19y $59] 10 4F9/100Ys YBIH
uonesnp3
JEN o4 o1uedsiH-UoU ‘SHYM

(20'z'80'T) 87T

(6TZ2'02T) 29T

8lIyMmuoU ‘o1uRdsIH-UON

(68T CTT)SV'T

(6£Z25T) 06'T

ojuedsiH

Adruye/eoey

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.

Simmons et al.

(eoe'00T) VLT (¥6'T '18°0) ST'T +G¢
(55'2'00'T) 09'T (z9T'€L0) 60T ve-0¢
(¥8'1'98°0) 92T (ovT'eL0) 10T 62-G¢
(08'T'L6'0) 2€T (vv'T '18'0) 80'T r2-0¢
IR JEH| 61-8T

A ‘aby

(02ze = u) (10 %s6) (1D %S6) ¥y | a|qelen

dd| ppow pasnipy  sssAfeue paisnipeun

aneniu| aandsaenuo) axe 1es Y3H 8yl ul syluow 9 Agq uonenunuodsip aAndsde.iuod Jo si101oipaid Buissasse S|apow uoissaibal uossiod ajgelieAn|niA

¢ 3149vL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 17

Simmons et al.

"JUBIBJBI Y8y ‘O11el a1l 82UBPIdUI ¥/ ‘aA1tenIu] aAndadeliuo) a)qisianay annday3d AlybiH &7 ‘eaibap AousjeAinbs ayenpelb ‘GF9 ‘feAlsiul 8dusplu0d YD

(zov‘zzT) 2z

(69 'v2T) ¥1°C

JaMsue 0] 10U Ja)ald

(251 '6€0) LL°0

(T2T'L¥°0) 06°0

aalbesip A|buons

(18T €9°0) 20T

(287 '€9°0) 20T

9a16es1p 1eyMaWoS

(66T '88°0) 2€'T

(0zZ'00T) 87'T

9a4besIp Jou aaibe JayliaN

(86T '€8°0) 20T

(92'T°22°0) 86°0

dalbe JeyMmawos

$9d

$9d

aalbe AjBuons

jueuBaid BuIwooaq 1aA0 |013U0D S|894

(281°18°0)92°T

(€57 '62°0) OT'T

uleuss’un

(002'T0T) 2V’ T

(65T '88°0) 6T'T

K01-§

(€0Z'90°T) 97'T

(86'T°0TT) 8Y'T

Koz

(8L9'TLT)THE

(ov'2'86'T) €8°€

ow 2T 1Xau ay uj

$9d

$9d

JEVEIN]

sueld Aoueubald

(zre'L6T) 67T

(€0€'66'T) S¥'T

poysw Bunoe-uoys

$d

94

poyaw Bunoe-buo

au1[aseq Je Palas|es POYIsIA

(TZ'T'15°0)8L°0

(98°0 ‘T7°0) 65°0

SAA

$9d

$9d

ON

uondaoenuod pasn Ajsnoinald

(L0T'250) ¥2°0

(82°0'T7°0) LS50

SSA

4

94

ON

uonoge o KIoisiH

(26T 28°0) ¥0'T

(eST'T0T)SZT

+T

$9d

$9d

3UON

Ared

(8T°T'0L°0) 06°0

(T0°T '€9°0) 08°0

h\ESEE |enxas

4

4

|enxasoJlaisH

(0zze = u) (1D %56)

(10 %S6) Y|

dd| ppow pasnlpy  sesAfeue paisnipeun

Author Manuscript Author Manuscript

a|cel e

Author Manuscript Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 18

Simmons et al.

*3s]9 Bulylawos se BuiAyiuapi-4|as 4o ‘[enxase ‘Jenxassuel) ‘1aanb ‘uelgsa)/Aeb Ajanaisn|joxa 10 Ajisow ‘[enxasiq ‘[enxasolaiay AjIsow se AJnuapl oym uswom sapnjoul Aljourw _m:x@mQ

‘suejd soueansur ,syuared J1ay) uo abelanod oy Aiqibija yBnoay) ared yifeay asn oym S[enpIAIpUl 0}
SI8Jal 8dURINSUI [elUaIed "papuny Ajo1jgnd 10u SI 1Byl sourINsUI pauodal AUe 01 Siajal 80URINSUI 81eALId "sue|d 80uBINSUI PaI1osuOds-a1es J0 ‘SiIelY SURIBISA ‘BIedIpalAl ‘PIedIpa|Al 0 SIajal soueInsul aland,

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 19

$9d

494

dUID X 8IHL-UON

(Il le]

(ST'T'92°0) ¥6°0

(66°0 '89°0) 280

1397 Alanod [elapad %600€-T0T

194

19y

|ona] ALIBA0d [elapad 9%00T>

Auano,
q HaA0d

(STT'9r0) €20

(80°T '6%°0) €L°0

1BY10

(66°0'95°0) #2°0

(£8°0'¥5°0) 89°0

Slualed

(0T'T'€9°0) £8°0

(960'09°0) 520

a1eALd

(65T '€9°0) 00°T

(v€'T '65°0) 68°0

alland

194

4934

9UON

mwsumuw adueInsu|

(2z'1'€9°0) 88°0

(¥6°0 '¥S°0) TL'0

Jaybiy Jo 9a1bap s,Jojayoeg

(€T'T'22L°0) T6°0

(66°0 '29°0) T8°0

[eUOIIBI0A ‘83168 S81R100SSY

194 fE $59] 10 4F9/100Ys YBIH
uonesnp3
1o JEN o1uedsiH-UoU ‘SHYM

(#9'7'€6°0) ¥2'T

(92T'€0T) ¥E'T

8lIyMmuoU ‘o1uRdsIH-UON

(Se'T¥8°0) 20T

(99'T'60T) ST

ojuedsiH

Adruye/eoey

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.

Simmons et al.

(207 '€°0) 650 (S0°T ‘2v°0) 990 +G€
(20'T 'v¥'0) 69°0 (80'T'25°0) SL'0 ve-0¢
(0£'7'69°0) ¥6°0 (T2'1'12°0) 260 62-G¢
(€T'T°29'0) 280 (20'T'99°0) ¥8'0 r2-0¢
LR JER| 61-8T

A ‘aby

(201€ = U) (1D %S6) (1D %S6) ¥ a|qelen

dY | ppow pasnipy  sesAjeuearelieAlun

aneniu| aandsaenuo) axe 1es ¥3H ayl ul syiuow 9 Agq Buiyanms aaidadeaiuod Jo si0101paid Buissasse s|apow uolssalfial Uossiod ajgelieAlniA

€3149vl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 20

'$$3] 10 OFT'ZT$ el 1snw [aAsT ABAOd [eJapad %00T> 1 S[ENPIAIPUI ‘8T0Z 104 “Jeak yoes paullslap SI [aAsT] AlaAod _@_mumu_c

‘suejd aouelinsul ,siualed Ji1ayy uo abelanod Joy Afiqibifa ybnoayl ased yifeay asn Oym S[enpiAlpul 0}
1341 B0URINSUI [BlUBIRd "Papuny Ajorjgnd Jou si Jey soueinsul pauiodas Aue 0 s1ajas dueInsul 81eAlld “sue|d soueRINSUI PaIOSUOAS-3]elS 0 ‘SIIe SUBIBIBA ‘8IedIPa|Al ‘PIedIpa|Al 0] S1ajal soueInsul dland,,

"JUBIB)3I 48 ‘O11el B1e. d2UBPIdUL ‘My/ ‘981Bap Aousjeninba ayenpeld ‘GF9 {[enssiul 8dUspIIUOD YD

Simmons et al.

(¥2'1'99°0) 16°0

(€2'T'69°0) £6°0

urensoun

(0£T 'v2°0) 86°0

(€€T'18°0) €0°T

K015

(L8'T16'0) 02'T

(0rT'e0T) 2€T

g

(z8'€08°0) LLT

(or's‘LTT) 152

oW gT 1Xau ayy u|

$9d

4

19A3N

sue|d Aoueubaid

(08'2°281) 62°C

(582200 Tv'e

poylew Bunoe-1oys

$9d

$3d

poyraw Bunoe-buo

auIjaseq 18 Palaa[as POYIBIN

(89'Z'16°0) /ST

(€22 '28°0) 92'T

SOA

$9d

94

ON

uondaoeijuod pasn Ajsnoinsld

(r2'7'80°T) LE'T

(25'T'66°0) €2'T

+C

(LST'T6'0)6TT

(87T ‘'88°0) GT'T

T

$9d

94

EOIN

Rred

(82'T '29°0) €6°0

(597 '88°0) 12T

QD X 3L

(92T '59°0) ¥6°0

(08 T'T0T) ¥E'T

ao1ul]D X 3piL

(S5°T‘€L°0) 20T

(211'96°0) 62T

VIO X 3L

Author Manuscript Author Manuscript

(20t = U) (1D %G6)
Hd| ppow pesnlpy  sesAfeue arelreAlun

(10 %S6) Y|

Author Manuscript

a|qel e

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 21

Simmons et al.

‘swifeydelp pue ‘sded [BoIAIRD ‘SPOYIBLI Paseg—SSauaIeme A1 1118} ‘sapIoIuIads ‘[eMEIPYIIM ‘SLIOPUOD S[BWaY/3[ew apnjaul SPOYIBW [BIOIABYSY [EUOWIOYUON

q

‘SPOYIBW PaYIIIMS Jaje] oym auljaseq e siuedioned Aq pa1os|es poysw [e101 sy} siussalday .U,

3

‘(RIAS ‘“BNI8|IT “eUBIIN SBPN|IUL) BJIASP auLIsINeIUI [9118B10U0N3| ‘Gr/-ON T @31A8p aullslneul Jaddod ‘gr/o

(%T'1€) EVT (%6°G) L2 (%5'9T) 9L (wee) ey (%872T) 65 (%T'¥T)S9  (%0T) 9y (657 = U) [eroL

(%€8) T (%e'€E) ¥ e T  (eroNz  (kr9mz  (wr9n)z (2T =U) ,SPOUIB [BIOIABYS] [EUOWLOYUON

(%00v) 2T (%eeT) ¥ (w9)e  (ween v (%02)9 (wl9)e (0g = u) Bun JeurBen

(%T°TY) L9 (%1°9) 0T (wser) ez (wrv) ez  (w6'ST) 92 (%e'6) ST (97T = u) 8Andadenuod [eI0

(%8'2€) 6T (%00) 0 (%8'2¢) 6T (%202) 2T (%98)S  (%eg9)e (85 = u) a|qeroalul

(%v'ee) 5T (%L v) € (%1°82) 8T (%T¥7) 6 (%e02) €T (%v'6) 9 (9 = u) uejdwi

(%€'12) 9T (%8) 9 (%€'52) 6T (%€'6) L (%2T) 6 (%v2) 8T (5L =u) anl-oN1

(%9'72) ¥T (%e2T) £ (%0T2) 2T (hse)z (%8s 6 (%872 €l (ts=,uanio

spoypuw [elolreyeq feuowoyuoN  Burl feuiBep  aAndedeIU0D [eIO  B|geisu] weidw|  dni-oN1 anio poyBw aulpsed

Author Manuscript

anteniu| aandsdenuo) axe 1eS Y3H oyl Ul SIayd1Ims aAdaoejuod yuow-9 Buowe paliodal axeldn poylain

¥ 37avlL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 22

Simmons et al.

"3]qe|1eAR 10U ‘P

(%z'62) 0T (%6'0€) 2vT pauiodal uoseal oN
¥90° (%ev) 91 (%6'7) 6 uoseal Jayio
W\ (%12) 8 (%5'1) L Byio
WN (%z00) T (%80°0) ¥ JEINISENOIDIED
8rT (%L2) 0T (%87) 22 35IN02J31UI |Njured
WN (%z00) T (%TT) S h\_?_@m>
910" (wrtner  (%v'LT) 08 gleunsaonses
WN (%50°0) ¢ (%90°0) € k_s_mo_esz
0T’ (%e9) €2 (%v'6) €V opIqI| paseaisq
95" (%9°€T) 0§ (%5'6T) T2 ey uiis
00" (%ev2) 68 (%9°€E) ¥ST uoissaidap/pooiA
8z¢ (%6°LT) 99 (%L°02) G6 abueyd 1ybrap
056’ (%9) 2z (%1°9) 82 swoydwiAs isesig
800° (%wz02) v.  (%1'82) 62T Burdwresdsured
900 (%v92) L6 (%€'GE) 29T Buipssig
120 (905) 98T ,(%V'83) 892 (vS¥ = U) $109440 8IS
sz’ %26 (%6°e) 81 Bunooysa|anoiL

100> (%6°5) z2 (%T0) ¥ poueuBaid o) isti 18 10N
T€0° (%L°5) T2 (%972 2T Koueubaud Bunuep
100 (%9°2) 82 (%697) 2T ,°DUBUP PoLpaW pajedlpul Ajfealpan
019’ (%T1°9T) 65 (%t'LT) 08 1s3) AoueuBiaid aAnisod
€50 (%ee) et (%€9) 62 gSoMnaLazE POUISIA
anfeAd QLoe=u) (e =u) a|qelren
penunuossIq peLPIMG

aAITRINIUI 8A1d2RIU0D 3XRT 1BS YIH 8U Ul UoIBNUNUOoISIp pue Bulydlims aAndadeiiuod 1oy suoseal pauoday

G 3149vL

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 April 01.



Page 23

Simmons et al.

*038 ‘Buroel 1eay ‘suonendied weay ‘reaqueay JenBou ‘swoidwAs a31-a30.1s pariodal apnjoul $193449 apIs fe|nosenolp.ed,

1018 ‘sU0I03JUI [eulBeA JBUI0 ‘SUOIOBLUI 10RIY AJRULIN 'SUOIIOBJUI 1SBAA 9pN|oUl S1084)8 apIs _mc_mm>~\

‘018 ‘Burieo|q ‘BuIILIOA “easnieu apnjoul S108)8 apIs feunsajuionses

1019 ‘saurelBIw ‘sayoepeay ‘ssauIZzIp apnjoul S108)48 8pIs _S_mo_o:azuN

‘Bunooyss|qno.i Jo ajdwexs ale ,SnoLNd sem |,, 10 Aep Alana

111d e @31 01 Buruem 10N, ‘9BUBYD 10J LOSESI B S POYIBL JUBLIND 1Y) JO S108448 8IS BUIID INOYNM ‘U0NdBIRIIUO0D JO POYIBW JUBIBLIP © A1l 0) pajuem Ajdwis OYM USWOM 0} s1ajal , Bunooyss|gnos L)

Author Manuscript

‘8s1n02.a)ul 3j1uad—jeurben Buiaey Ajjuslind Jou USWOM Se paulsap si  Aoueubaid 10y YsL Je Sz,wQ

‘asn anunuoasip o0} Japinoid e Aq pjol Bulag pue ‘sjuans asianpe ‘suolsindxe ‘suoiieioylad 8d1ASP auLIBINRUI SapNjoul abueyd [ealpaw paredipul >__8_um_>_u

‘0B XS 4oBa 10} WOpUOd & asn 0} Buipaau 1o Aep A1aAa [11d e Buiyel se yons ‘asn poyal Jo s1oadse apnjoul saIngLIe poyIain

q

‘0500T 01 dn ppe 10U [JIM SIaquinu 3say) ‘uoseal Jejnored e paliodas oym siuedioned €101 Jo uoniodold sy 198]8] SUWIN|OD 8ANYadsal
a1 Ul a|qeLIeA Yyaes 1o} s|e10) abejusalad ayy ybnoyype ‘snyt A1oba1ed 10a)e apIs ayl UIYIM S10aya apls ajdinw uodal pjnod pue ‘Buinuiuodsip 1o Buiyoums Jos suoseal ajdinw 1odal pjnod ﬂcma_o_tmam

Author Manuscript

Author Manuscript Author Manuscript

available in PMC 2020 April 01.

Am J Obstet Gynecol. Author manuscript



	Abstract
	Materials and Methods
	Study overview
	Study population
	Data collection
	Statistical analyses

	Results
	Factors associated with discontinuation and switching
	Method-switching patterns
	Reported reasons for discontinuation or switching

	Comment
	References
	TABLE 1
	TABLE 2
	TABLE 3
	TABLE 4
	TABLE 5

