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Abstract
OBJECTIVE—To assess contraceptive discontinuation, switching, factors associated with
method discontinuation, and pregnancy among women initiating hormonal contraceptives.

METHODS—This was a 12-month longitudinal cohort study of adolescent girls and women
(n=1,387) aged 15 to 24 years attending public family planning clinics who did not desire
pregnancy for at least 1 year and selected to initiate the patch, ring, depot medroxyprogesterone
acetate, or pills. Participants completed follow-up assessments at 3, 6, and 12 months after
baseline. Life table analysis was used to estimate survival rates for contraceptive continuation.
Cox proportional hazards models were used to estimate factors associated with method
discontinuation.

RESULTS—The continuation rate (per 100 person-years) at 12 months was low for all methods;
however, it was lowest for patch and depot medroxyprogesterone acetate initiators, 10.9 and 12.1
per 100 person years, respectively (P≤.003); continuation among ring initiators was comparable to
pill initiators, 29.4 and 32.7 per 100 person-years, respectively (P=.06). Discontinuation was
independently associated with method initiated and younger age. The only factors associated with
lower risk of discontinuation were greater intent to use the method and being in school or working.
The pregnancy rate (per 100 person-years) was highest for patch and ring initiators (30.1 and 30.5)
and comparable for pill and depot medroxyprogesterone acetate initiators (16.5 and 16.1; P<.001).

CONCLUSION—The patch and the ring may not be better options than the pill or depot
medroxyprogesterone acetate for women at high risk for unintended pregnancy. This study
highlights the need for counseling interventions to improve contraceptive continuation, education
about longer-acting methods, and developing new contraceptives that women may be more likely
to continue.

Despite advances in the types and increasing variety of hormonal contraceptives that are
available for adolescent girls and women, the rate of unintended pregnancy remains
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unacceptably high. Approximately half of all pregnancies in the United States are
unintended, and half of those pregnancies end in abortion.1 Unintended pregnancies have
consequences and also are becoming increasingly concentrated among minority and
socioeconomically disadvantaged women.1

Use of less effective methods, infrequent use, and method discontinuation have an effect on
the rate of unintended pregnancies.2-4 Combination oral contraceptive pills remain the most
common method of reversible contraception; however, inconsistent use, gaps in use,
switching, and discontinuation are common.5,6 Several studies demonstrate that method
continuation with depot medroxyprogesterone acetate (depot medroxyprogesterone acetate)
is also problematic.7-9 In addition, data reveal racial and ethnic minorities and women of
lower socioeconomic status have higher rates of contraceptive failure compared with whites
and women of higher socioeconomic status.10,11

Two relatively new methods for women desiring reversible contraceptive options are the
transdermal patch (Ortho Evra) and the vaginal ring (Nuvaring), which offer promise of
greater satisfaction and compliance; however, there are limited data on patterns of use of
these methods in diverse women at risk for unintended pregnancy.12,13 Clinical trials
typically do not include adolescents or large numbers of racial and ethnic minorities and
low-income women. A postmarketing trial by Creinin et al14 comparing acceptance and
continuation among 500 patch and ring users found 92% and 84% of patch users and ring
users, respectively, completed 3 months; however, the study population was primarily white
and college-educated and the investigators did not examine long-term use. Postmarketing
studies assessing acceptability of the patch in adolescents also have been hampered by small
sample size and short follow-up periods.15,16

Information on how individual factors, including views of consequences and beliefs about
the newer contraceptives, are associated with contraceptive use patterns is also limited.3
Research is needed to help health care providers understand more about women who present
to clinics for contraception and guide the development of interventions to improve
contraceptive use. We conducted a 12-month, prospective, longitudinal cohort study of
adolescents and women presenting to public family planning clinics who were not desiring
pregnancy and initiated the transdermal patch, the vaginal ring, or depot
medroxyprogesterone acetate, and we compared them to women who initiated pills. We
wanted to gain a better understanding using a behavioral theoretical framework of what
happens over time when women who present for birth control with varying degrees of
motivation to continue contraception and avoid pregnancy select to initiate a range of
reversible hormonal contraceptive methods. Our primary goal was to determine whether
contraceptive continuation was better for women selecting the relatively newer methods that
offer more convenience (the patch and the ring) compared with the pill and to assess how
baseline factors that providers can assess before initiating a birth control method are
associated with contraceptive discontinuation. We also wanted to examine unintended
pregnancy rates in this population by method selected and pattern of use.

MATERIALS AND METHODS
The study was approved by the Committee on Human Subjects at the University of
California, San Francisco. All participants provided written informed consent; because
minors can consent to contraceptive services in California and because the study posed
minimal risk, parental consent for participation for minors was waived. The study was
conducted from September 2005 to July 2008 at four Planned Parenthood clinics in the
Northern California: Vallejo, Richmond, East Oakland, and Hayward. We enrolled
consecutive women who presented for reproductive health care at the study clinics and
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selected to initiate a hormonal contraceptive after they received standard clinical care from
clinic providers. Women were eligible for inclusion in the study if they were aged 15 to 24,
not married, could read English or Spanish, were not pregnant (self-report) or were not
desiring pregnancy within the next year, and were able to provide written informed consent
and comply with study procedures. Women had to have not used the contraceptive method
selected in the past (“initiators”); however, they may have used another hormonal
contraceptive.

Research staff collected data from enrolled participants via self-administered electronic
questionnaires at baseline and at 3, 6, and 12 months after baseline. Questionnaires were
pilot-tested to ensure that the instrument was at an appropriate reading level and understood
by respondents. The questionnaires, which were available in English and Spanish, were
accessed by web link on laptop computers and were administered either at the clinic site or
at a location convenient for the participant or by telephone. Study participants received $30
for completing the baseline and 12-month follow-up questionnaires and $20 for completing
the 3- and 6-month follow-up questionnaires.

Sociodemographic and reproductive health measures collected at baseline were from
previously validated questionnaires and included income, race and ethnicity, education, and
employment status.17-20 Reproductive health measures included information on sexual
partners, hormonal contraceptive use, and history of pregnancy.

The selection of other baseline study measures was guided by the theory of reasoned action,
which posits that the best predictor of a given behavior is intention to engage in the
behavior.21 Intention is influenced by two factors: 1) the individual’s attitudes toward taking
the action, which reflects one’s beliefs and values about consequences of engaging in the
behavior; and 2) their view of social expectations related to the behavior. Participants were
asked the question, “how sure are you that you will use the baseline method selected for 1
year?” to gauge intent to use contraception (answer choices: very sure, sure, somewhat sure,
and not at all sure).6 To assess pregnancy desire, participants were asked when they wanted
to have a child (answer choices: never, in the next year, in the next 1–2 years, in more than 2
years, and do not know) and how they would feel if they got pregnant in the next 3 months
(answer choices: very upset, somewhat upset, I would not care, somewhat pleased, very
pleased, and do not know).

To understand consequences related to method use, we explored perceptions of side effects
of combined hormonal birth control methods using questions developed from information
obtained in focus groups conducted in the formative stages of the study.22,23 Study
participants were asked to rank how much they agreed or disagreed with 13 negative
statements about attributes of combined hormonal contraceptive methods, such as “it is dirty
to put the ring in the vagina.” A Likert scale was used (strongly agree, agree, neither agree
nor disagree, disagree, strongly disagree) and a negative attributes scale adding scores from
the 13 items was developed, with a higher score indicating more negative perceptions of
combined hormonal methods. The score had fair internal consistency (Cronbach α=.62). To
assess perceptions of social expectations, participants also were asked questions about how
their partners and peers felt about their use of various hormonal contraceptive methods and
if they thought their parents would be upset if they knew they used birth control.

The follow up questionnaires focused on the main study outcomes: contraceptive use and
pregnancies over the 12-month follow-up period. Participants were asked if they started the
method selected, if they were using it currently, and whether they used the method
continuously (without breaks). If participants discontinued the method, then they were asked
how long they used it, the main reason for discontinuation, subsequent methods used
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(switching), and birth control method used during last sexual encounter. When use of
another method was reported, use of any hormonal method or an intrauterine device was
considered use of an effective method. Information on pregnancies was collected via self-
report at each follow-up, urine pregnancy tests were performed at 6 and 12 months during
in-person follow-up visits, and medical record chart review was performed at the study sites
at the end of the 12-month follow-up period.

Using data on contraceptive continuation from the 1995 National Survey of Family Growth
and clinical trials of the patch and the ring, anticipated continuation rates were 50% for pill
users and 60% for patch, ring, and depot medroxyprogesterone acetate. It was estimated that
a sample size of 375 pill, patch, ring, and depot medroxyprogesterone acetate initiators
would allow us to detect a significant difference in continuation rates at 12 months with a
one-tailed test. Calculations were based on survival analysis with comparison of two groups
with α of .05, β of 80%, and 20% attrition rate at 1 year.11-13,24 To allow for adequate
comparisons, participants initiating any of the four methods were enrolled until a sample of
400 women initiating pills was reached. Enrollment of pill initiators was then discontinued
while continuing to enroll women initiating the other three methods.

Women who completed at least one follow-up are included in the analyses; for those lost to
follow-up during the study period, data are included up until the point when they were lost
to follow-up (ie, censored). To compare women with no follow-up data to women
contributing study data, we completed an attrition analysis. We examined characteristics of
the study population by contraceptive method selected at baseline comparing the patch, ring,
and depot medroxyprogesterone acetate initiators to pill initiators using χ2 statistics for
categorical variables and F tests from one-way analysis of variance for continuous variables.
We plotted 12-month contraceptive continuation by method with Kaplan-Meier estimates of
the probability of discontinuation. Life table analysis was used to estimate survival rates for
contraceptive continuation. The log-rank test was used to compare survival rates for
different methods. Comparisons of main reasons reported for contraceptive discontinuation
by method were performed using χ2 analysis.

To assess factors associated with method discontinuation, we estimated Cox proportional
hazards models with contraceptive method and covariates from the baseline data, including
sociodemographic characteristics, reproductive history, pregnancy desire, and attitudes
toward contraception.25 For the survival analysis, we estimated time to the event
(contraceptive discontinuation or first pregnancy). Each woman contributed observation
time to the analysis for the period in which she participated. Individuals were censored when
lost to follow-up, when the event occurred, or when they exited the study. Unadjusted and
adjusted hazards ratios and 95% confidence intervals were estimated. Likelihood ratio tests
were used to estimate the final simplest model. Missing values are not included in the
analyses. To check the assumptions of the proportional hazards models, we estimated the
Schoenfeld residuals.

Contraceptive use was categorized into one of three patterns over the study year: (1)
continuation of the method selected at baseline (with or without breaks); (2) discontinuation
of the baseline method followed by switching to another effective method; and (3)
discontinuation of the baseline method without subsequent use of another effective method.
Time to first pregnancy was estimated using survival analysis, and Cox proportional hazards
were estimated to compare pregnancy hazards by baseline method selected and
contraceptive use pattern. All analyses were conducted using STATA 11 (Stata Corporation,
College Station, TX).
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RESULTS
During enrollment, 1,605 women were screened and 1,387 women were enrolled; 187
women declined to participate and 31 women did not meet eligibility criteria. The main
reason for ineligibility was previous use of the selected method. Follow-up data on
contraceptive use, discontinuation, and pregnancies were available for 1,316 women who
completed at least one follow-up questionnaire. Follow-up data were available for 1,237
participants at visit 2, 1,256 at visit 3, and 1,208 at visit 4. Attrition analysis on the women
lost to follow-up revealed no significant differences from those who contributed follow-up
data by contraceptive method selected at baseline and intention to use the method in the next
year, as well as important sociodemographic and reproductive health factors, including age,
race or ethnicity, low income, previous use of hormonal contraception, and previous birth or
abortion.

Almost two thirds (67%) of the participants were adolescents (Table 1). The sample was
racially and ethnically diverse, with more than half of participants being Latina or African
American. Approximately half (45%) of the women reported living in low-income
neighborhoods, and the majority (78%) had no or public insurance. Ring initiators were
more likely to be older and to have used hormonal contraception in the past. Patch initiators
were significantly more likely to be African American and live in low-income
neighborhoods. Pill initiators were less likely to have used hormonal contraception or to
have been pregnant. Pill and depot medroxyprogesterone acetate initiators were more likely
to report that they were very sure they would continue their method for 1 year than were
patch and ring initiators; however, even for these methods, less than half of women were
very sure.

Contraceptive continuation at 12 months (Fig. 1) was low for all methods, Overall, the 12-
month continuation rate was 18.5 women per 100 person-years; however, it was
significantly lower for patch and depot medroxyprogesterone acetate initiators than pill
initiators (10.9 and 12.1 per 100 person-years compared with 32.7 per 100 person-years,
respectively; P≤.003). Continuation among ring initiators was comparable to pill initiators
(29.4 compared with 32.7 per 100 person-years; P=.06). The majority of patch and depot
medroxyprogesterone acetate initiators discontinued their methods by 4 months. There was a
slower drop-off rate for pill and ring initiators, who had a median time of discontinuation of
5 months. Among women who reported continuation of the baseline method, 46.5% reported
taking breaks from their method.

Results from multivariable model of discontinuation (Table 2) show that method selected at
baseline was significantly associated with discontinuation, with patch initiators being almost
twice as likely as pill initiators to discontinue. Depot medroxyprogesterone acetate initiators
were also significantly more likely than pill initiators to discontinue their method. Although
several factors were associated with discontinuation in the unadjusted model, only two
factors were independently associated with discontinuation in the adjusted model. In
addition to method selected, younger age was significantly associated with method
discontinuation in the adjusted model. Being very sure about continuing a method for 1 year
and being in school or working were the only factors that were associated with lower risk of
discontinuation.

The log likelihood ratio χ2 was 125.4 (22 degrees of freedom). Reduced nested models with
fewer degrees of freedom were more significant, but we retained variables from the
theoretical framework in the analysis, albeit insignificant, to show the relative importance of
the factors tested. A test of the Schoenfeld residuals confirmed the visual examination of the
survival curves in Figure 1 that depot medroxyprogesterone acetate has a different shape
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over time than the other methods; depot medroxyprogesterone acetate can only be
discontinued when a re-injection visit is missed, unlike the other methods. We estimated the
model, stratified by contraceptive method, and we also estimated the model without depot
medroxyprogesterone acetate. In the stratified Cox regression by method the results were
consistent, with a lower intent-to-use method as the most significant predictor of subsequent
discontinuation. The only difference in the results was that age was no longer significant.
However, in the model without depot medroxyprogesterone acetate, age was highly
significant. Method had the strongest association with discontinuation, followed by intent-
to-use method and being in school or working. In the model without depot
medroxyprogesterone acetate, negative attitudes about combined hormonal contraceptives
became significantly associated with discontinuation, as did African-American race.

The most common reason for discontinuation was side effects. Women who discontinued
depot medroxyprogesterone acetate were most likely to report side effects as the main
reason for discontinuation (Table 3). Although women who discontinued depot
medroxyprogesterone acetate were the least likely to report discontinuation because of
difficulty using the method, and they were the most likely to report discontinuing because of
access problems. More than two thirds (74%) of participants who discontinued the baseline
method switched to another effective method (Table 4).

Overall, 22.9 women per 100 person-years became pregnant (Table 4). Pregnancy rates were
associated with method selected and pattern of use over the study period. The highest
pregnancy rates were among patch initiators and ring initiators. Women switching to another
effective method during the study had far higher pregnancy rates than those who continued
the same method (P<.001; Table 4). Among women who continued their method, those who
reported taking breaks had a pregnancy rate of 11.9 per 100 person-years compared with a
rate of 6.1 per 100 person-years for those who did not report breaks, although this difference
was not significant (P=.08).

DISCUSSION
In our cohort of adolescents and women at risk for unintended pregnancy who initiated a
hormonal contraceptive, very few were still using the method after 1 year. Women initiating
the newer methods and those who switched to another hormonal method during the year
were also more likely to experience a pregnancy. Method selected was a significant
predictor of discontinuation. Despite expectations that the relatively newer combined
hormonal contraceptive methods, the patch and the ring, would improve contraceptive
compliance, we found that ring initiators were no more likely to continue the method than
pill initiators, whose continuation was also low. Patch initiators were almost twice as likely
to discontinue as pill initiators. Method continuation in general is better with longer-acting
methods such as implants and intrauterine devices that do not rely on user behavior.26

Consistent with our conceptual model, women who were more intent on using the method
for 1 year were more likely to continue their method. The theory of reasoned action asserts
that contraceptive behavior, like any other human behavior, is planned, that is, if a person
intends to do a behavior, then that person is likely to do it. As predicted by theory, intention
was guided by attitudes toward contraception, pregnancy desire, and partner’s attitudes. In
the bivariate analyses, these factors from the model were significantly associated with
discontinuation.21,27 Only intention, however, remained significant in the adjusted model,
suggesting its importance in predicting future contraceptive behavior. Thus, it is clear that
use of a prospective framework is critical for understanding subsequent contraceptive
behavior in young women. Health care providers may be able to utilize relatively simple
questions about contraceptive use intention to identify women at risk for contraceptive
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discontinuation. Our understanding of what we can do in the clinical setting for women who
are not very sure or have low intentions to use contraception is extremely limited.28

Research is needed to determine how to accurately assess contraceptive intent in the clinical
setting and how to effect it through counseling interventions.

Race, ethnicity, and socioeconomic status were not independently associated with
discontinuation; however, younger women were more likely to discontinue their method.
Adolescents’ limited cognitive and abstracting abilities may make it difficult for them to
plan and commit to behaviors. Women who were in school or working were less likely to
discontinue their method, supporting the notion that women have to have a reason not to get
pregnant and want to use contraception to be successful. Interventions to improve
contraceptive use need to address context and how contraception and pregnancy fit into the
lives of young women.

Although side effects were the most common reason reported for method discontinuation,
only approximately one third of women reported this as the main reason for discontinuation.
In a trial of “quick start” pills, Westhoff et al29 found that women who reported side effects
were more likely to discontinue pills by 6 months; however, these women discontinued
whether they believed the side effects were caused by the pills. Our findings are consistent
with this research and suggest that factors such as side effects, which occur over time, may
not be as important for continuation as intention to use the method. Further analyses of our
data will explore longitudinal factors, like side effects, and how they may affect women
differently.

Even though we used multiple regression analyses, it is possible that the lower continuation
rate for patch and depot medroxyprogesterone acetate initiators and the higher pregnancy
rate for ring and patch initiators in our study is attributable to unmeasured selection bias.
Lack of randomization is a weakness of the study and would have helped reduce such bias.
However, the observational design allowed for reflection on the current standard of care in
family planning clinics, which is to provide women with information about contraceptive
options and to help them to make informed decisions. Women who were destined to have
poor compliance may have been less likely to select to initiate the pill, or providers may
have been more likely to recommend other methods to them. Patch, ring, and depot
medroxyprogesterone acetate initiators were more likely to have used other hormonal
methods in the past and patch and ring initiators were more likely to report being less sure
about using the method for 1 year. The most likely reason for the comparable pregnancy rate
for depot medroxyprogesterone acetate and pill initiators despite the higher discontinuation
rate for depot medroxyprogesterone acetate initiators is the delay of return to fertility with
depot medroxyprogesterone acetate use; however, it is also possible that this is attributable
to selection bias.26 Whether our findings are a result of selection bias, they suggest that
among these highly effective hormonal methods the patch and the ring are not better options
than the pill or depot medroxyprogesterone acetate for women at high risk.

This study examined racially and ethnically diverse women from public family planning
clinics in Northern California. These women had a source of care and essentially no cost
barriers because of the availability of contraceptives at low or no cost for low-income
women through the public funding (Family PACT [Planning, Access, Care, and Treatment]
and Title X).30 Whereas this population represents an important demographic, our study is
also limited in that findings may not be generalizable to other women initiating
contraceptives. The 1-year pregnancy rates observed in this study were for women who
initiated a method, whether they continued the method. Our findings of pregnancy rates that
are higher than “typical use” failure rates in the literature are consistent with other studies of
young, minority, and low-income women.31 This “real-life” view of what happens to young
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women initiating highly effective hormonal contraceptive methods, including relatively
newer methods such as the patch and the ring, highlights the need for counseling
interventions to improve contraceptive continuation, education about longer-acting methods,
and the development of new contraceptive methods that women may be more likely to
continue.
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Fig. 1.
Kaplan-Meier curve for continuation of the method selected at baseline. Pill compared with
patch, P<.001; pill compared with ring, P=.06; pill compared with depot
medroxyprogesterone acetate, P=.003.
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