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Abstract

BACKGROUND—W:e examined prescription adherence rates by contraceptive method among
women who used oral contraceptive pills (OCP), transdermal patch, or vaginal ring.

STUDY DESIGN—Women in the St. Louis area were provided their choice of OCP, patch, or
ring at no cost and followed for 18 months. Time between monthly refills was obtained from
pharmacy data and analyzed as a marker of adherence. Risk factors for initial nonadherence were
estimated using Cox proportional hazards; predictors for repeated nonadherence were analyzed
using Poisson regression with robust error variance.

RESULTS—Overall, 619 participants filled 6,435 contraceptive prescriptions with a median of
10 refills per participant. Only 30% of women (n=187) obtained all refills on time. In the time-to-
failure analysis, use of vaginal ring and increased parity were predictors of early nonadherence
(p<0.05). In the multivariable analysis, use of the vaginal ring and history of abortion were risk
factors for repeated nonadherence (p<0.01).

CONCLUSIONS—Even with financial barriers removed, pharmacy data show that many women
inconsistently refill their contraception and may be at risk for unintended pregnancy.
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1. Introduction

Long-term pharmaceutical therapy is associated with medication nonadherence [1]. Studies
have shown that patients with a variety of chronic conditions have difficulty taking their
medications as prescribed over time [2-4]. Medication inconsistencies may be due to
obstacles patients experience over time with either (1) continuation, the overall time that an
individual persists with therapy, or (2) adherence, the timely observance of a prescribed
treatment regimen [5,6]. While extended therapy increases the likelihood of inconsistent
medication use, both continuation and adherence are further decreased in conditions that are
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asymptomatic until an index event occurs, such as the first fracture in osteoporosis or the
initial pregnancy for a young woman [7,8].

In the area of reproductive health, the average woman spends a full quarter of her lifetime
considering the possibility and consequences of pregnancy [9]. This fact translates into
decades of potential reliance on contraceptive medications to prevent unintended pregnancy.
Overall, 49% of pregnancies in the United States each year are unintended, and almost half
of these pregnancies occur while a woman is using contraception [10]. Nonadherence
certainly plays a role in the higher contraceptive failure rates seen in ‘actual’ use versus
‘perfect’ use, with typical failure rates reaching 9% in the first year of use among women
who use oral contraceptives [11]. In fact, it is estimated that up to 700,000 unintended
pregnancies each year could be prevented by increasing medication adherence with oral
contraceptives alone [12].

When attempting to quantify patients’ adherence with medication, studies have employed an
assortment of measurement systems, from electronic pill bottles to medication diaries. Each
method has observed some success, but each also depends on patient report and creates
patient awareness of monitoring, both of which can bias results [13,14]. Another tool,
pharmacy claims data, provides an objective adherence measure that can be used across a
wide range of specialties [15]. Although direct measurement of medication use is not
possible with this method, observation of timely refills can serve as a surrogate for effective
therapy [7]. The study of medication acquisition is a valuable instrument in the attempt to
better understand patterns of medication nonadherence [6].

We know that a complex interaction of demographic and behavioral characteristics influence
women’s contraceptive adherence [16]. Few studies, however, have relied on an objective
measurement system for contraceptive adherence, and even fewer reports have been able to
remove the confounding cost of medication [17]. While administrative claims data often
lack significant patient-level information or lose patients over time, the Contraceptive
CHOICE Project was designed to preclude these limitations. Demographic, behavioral, and
pharmacy information are available and linked at the patient level in one database. Our
objective was to determine whether selected demographic and behavioral characteristics
were associated with contraceptive nonadherence when financial cost has been removed.

2. Materials and methods

2.1. Study population

The Contraceptive CHOICE Project (CHOICE) is a prospective cohort study that seeks to
remove the financial barriers to effective methods of contraception and decrease unintended
pregnancy at a population level. CHOICE is currently enrolling 10,000 sexually active
women who reside in the St. Louis area, range in age from 14-45 years, and represent a
wide variety of socioeconomic backgrounds [18]. Participants are provided with the
contraceptive method of their choice at no out-of-pocket cost for three years. During the in-
person enrollment session, all women undergo standardized contraceptive counseling. Once
the participant chooses her method, she receives instructions for use of the contraceptive in
accordance with the method’s package insert. Research assistants then administer a
structured baseline questionnaire to measure demographic characteristics, sexual and
reproductive history, and past contraceptive use. At 3- and 6-months and every 6 months
thereafter for a total of 36 months, research assistants administer a similar questionnaire via
telephone and assess participants’ continuation and satisfaction with their contraceptive
methods. The CHOICE protocol was approved by the Washington University in St. Louis
School of Medicine Human Research Protection Office prior to initiation of participant
recruitment.
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Participants who choose an oral contraceptive pill (OCP), the contraceptive patch, or the
contraceptive vaginal ring obtain refills each month according to protocol at a local grocery-
pharmacy chain ubiquitous in the St. Louis area. Each participant is given a CHOICE card
that serves as her pharmacy benefits card and is instructed how to use the card at the
pharmacy. At the time of each refill, multiple variables are collected, including date of fill,
type of contraception, number of days dispensed, and store location. The pharmacy data are
subsequently merged with demographic and behavioral information collected during the
participants’ baseline and follow-up questionnaires.

The partnership between CHOICE and the local pharmacy chain began in February 2008.
This study analyzes the refills obtained from February 2008 through August 31, 2009. For
inclusion in the study, women must have filled at least two prescriptions during this 18-
month period so that time between pharmacy visits could be calculated. The sample was
further restricted to the first 2500 CHOICE participants so that all baseline participant data
was available for analysis and all participants had the possibility of contributing multiple
months of contraceptive use for sufficient follow-up in the study.

We chose to provide CHOICE participants with monthly refills (available every 21 days) in
order to duplicate the requirements of the most common insurance plans and to measure
monthly refill adherence. We considered women who allowed more than 90 days to lapse
between refills as discontinuing the method, which is a distinct phenomenon separate from
nonadherence when analyzing pharmacy claims data. Therefore, for each participant, we
excluded refill data that occurred subsequent to a greater than 90-day lapse between refills.

2.. Study definitions

Time between refills (i.e., the number of days between pharmacy visits) served as a marker
of contraceptive adherence. Thirty-four days was chosen as the cut-off for timely refills.
This criterion includes a seven-day grace period after the 28-day supply to allow for some
variability in date of fill [19]. Participants who had a gap between refills of 35 days or more
were considered nonadherent for that refill. The ratio of 28 days to 34 days also corresponds
to a medication possession ratio (MPR) of 82%. An MPR of greater than 80% is generally
accepted as one marker of adherence [6,15].

In a standard time between refills approach to adherence, participants are considered
nonadherent at the time of the first late fill [20]. One of the main criticisms of this approach,
however, is that a single late prescription refill can put a participant in the ‘nonadherent’
category without her establishing a pattern of nonadherence [1]. For this reason, we
estimated nonadherence in two ways. First, women were considered nonadherent at the first
late refill, as is customary. In a separate analysis, women were then considered nonadherent
at the time of the second late refill, which allowed a participant to establish a pattern of
nonadherence and minimized overestimation of one-time nonadherence in our sample.

2.3. Statistical analyses

All statistical analyses were conducted using SAS 9.2 statistical software (Cary, NC, USA).
Chi-square tests were performed for categorical data to determine differences between
groups. Nine categorical covariates [age (categorized), race (self-described black, white, or
other), education, marital status, insurance status, parity (categorized), history of abortion,
history of sexually transmitted infection (STI), and contraceptive method] were selected for
investigation as predictors of nonadherence based on previously published studies
[10,11,21-23].

Time to nonadherence, when defined as at least one late refill, was illustrated with Kaplan-
Meier survival curves to account for duration of follow-up from the index prescription fill.
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Statistical significance was assessed with the log-rank test. Participants were censored if
they were adherent to the end of their observation period or when they experienced their
initial nonadherent event. Independent predictors, with alpha <0.05, and modifiers of
covariates were included in a Cox-proportional hazard model to estimate the relative risk of
each variable on time to nonadherence. The proportional hazards assumption was evaluated
by the Wald test for time-dependent covariates, and the final model was stratified on race.

To analyze the second categorization of nonadherence, defined as two or more late refills,
we used Poisson regression with robust error variance. This regression technique allows for
a conservative estimation of the relative risk when the outcome of interest occurs more than
10% of the time, as in the case of nonadherence in this analysis [24]. Univariate analysis for
each of the nine categorical covariates was performed; independent predictors, with
unadjusted alpha of 0.05, or confounders, with greater 10% change in related variable’s beta
estimate, were included in this multivariable model to estimate relative risk of
nonadherence.

Six hundred and nineteen women met the inclusion criteria for this analysis and obtained a
total of 6,435 prescriptions for OCP, patch, or ring. The median number of refills per woman
was 10 (min = 2, max = 26). Selected demographic and behavioral characteristics are
presented in Table 1.

On average, participants obtained refills every 31 days (median = 29 days). In our sample,
30% (n=187) of participants obtained every refill on time, 194 women (31.3%) obtained a
late refill (e.g., more than 34 days) only one time, and the remaining 238 women (38.5%)
obtained a late refill two or more times (Fig. 1). Vaginal ring users were more likely than
OCP users to have both one late prescription fill (RR=1.6; 95% CI: 1.2, 2.1) and two or
more late refills (RR=1.4; 95% CI: 1.2, 1.6). Patch and OCP users did not differ in
nonadherence.

We examined two models to determine predictors of nonadherence with refillable methods
of contraception. The first model predicted nonadherence defined as the time to first
occurrence of a late refill. Using this definition, contraceptive method (HR=1.4; 95% CI:
1.2,1.7), ‘other’ race (HR=1.5; 95% CI: 1.1, 2.0), and greater parity (HR=1.5; 95% CI 1.1,
2.0) were found to be significant predictors of nonadherence in univariate analyses.
Unadjusted time to failure for each significant predictor variable was estimated with Kaplan-
Meier curves. Overall, the mean time to initial nonadherence in our sample was six months.
OCP users were adherent longer than patch or ring users (6.8 vs. 4.8 and 4.8 months,
respectively; p<0.05; Fig. 2). White women experienced significantly longer refill adherence
than black women and women of other races (6.3 months vs. 5.2 months and 4.4 months,
respectively; p=0.02). Furthermore, nulliparous women experienced significantly longer
refill adherence compared to women with one child and women with two or more children
(6.2 months vs. 5.6 months and 4.2 months, respectively; p=0.02).

The multivariable Cox-proportional hazards model included the control variable, time, as
well as contraceptive method and parity. These variables were stratified by race to satisfy
the proportional hazards assumption. Age, education, insurance status, marital status, parity,
and STI history were not significantly associated with time to initial nonadherence and were
not included in the final regression model. Women who use the vaginal ring (HR=1.5, 95%
Cl 1.2, 1.8) and women who have two or more children (HR=1.4, 95% CI 1.0, 2.0) became
nonadherent in less time than women who use OCP or the patch or who have fewer children.
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In our second model, we examined patterns of nonadherence when we categorized women
with two or more late refills as nonadherent users. Using this definition, contraceptive
method, race, and history of abortion were significant (p<0.05) predictors of nonadherence
in univariate analyses and were included in our multivariable model (Table 2). Women who
used the vaginal ring were over 60% more likely than women using OCP or the patch to be
repeatedly late obtaining their contraceptive method. Women who identified as neither white
nor black and women who had a history of abortion were also more likely to experience two
or more late refills during the observation period.

4. Discussion

Our data support the well-established fact that patients experience difficulty adhering to
long-term medication regimens as prescribed. Less than one-third of our participants were
adherent with their contraceptive method regimen when assessed by timely pharmacy visits
to obtain monthly refills, which may place them at risk of an unintended pregnancy. Our
study required women to return to the pharmacy each month, a common practice mandated
by many insurance plans. This practice introduces an impediment to contraceptive
adherence and may account for a large proportion of women who did not obtain timely
refills, regardless of contraceptive method.

The poor adherence rates demonstrated by our study support the WHO recommendations
that clinicians be able to provide up to a year’s supply of contraception at a time and
underscore the need to change current insurance coverage and dispensing policies [25].
Although a high percentage of women can discontinue refillable methods within the first 6
months of use, dispensing multiple months of refillable methods at one time increases refill
adherence when compared with one month refill cycles [26,27].

Prior research has reported the difficulty women experience remembering to take oral
contraceptives each day [12] and suggests that ring users have increased compliance on a
day- to-day basis [13]. In our study, type of contraceptive method was an important
predictor of refill adherence; however, women who use the vaginal ring were more likely to
(1) experience their first late refill more quickly and (2) be repeatedly late in obtaining their
refills. Ring users in our study are instructed to use the ring according to the package insert:
Put the ring in for 21 days, remove for 7 days, then insert a new ring and repeat.
Alternatively, participants who requested extended or continuous use were instructed to put
the ring in the vagina for 28 days, remove, and insert a new ring immediately. It may be that
it is more difficult to remember to change the ring with a three weeks in/one week out
regimen. The more frequent reminder associated with OCP and patch use may help reinforce
the routine and make women more successful in obtaining a new refill at the end of a month.
The necessity of thinking about the ring less frequently is one of its attractive attributes, but
may make establishment of a routine more difficult. New technology, such as cell phone
reminders, may provide useful, monthly cues for women who need to obtain timely refills,
however further investigation is required.

Alternatively, the participant’s contraceptive choice may itself be associated with adherence
characteristics; women who have previously experienced adherence difficulties with OCP
may select the vaginal ring to avoid daily pill-taking. The group of women in our study who
use the ring could be predisposed to nonadherence independent of the method used.
Regardless of the underlying reason for obtaining late refills, our findings underscore the
importance of providing women with practical advice regarding how to use their
contraceptive method most effectively [28].
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Because women with greater parity experienced nonadherence more quickly than their
nulliparous counterparts, parity may signal ambivalence toward future pregnancy.
Multiparous women may be contemplating the possibility of more children at the time of
refill nonadherence. Another explanation may be that increased parity serves as a marker of
additional social barriers that women with children must surmount in order to obtain
monthly medication refills. Because women disproportionately bear the burden of family
care, finding the time to go to the pharmacy each month for contraception could be a
significant obstacle to overcome [29].

Abortion history, an independent predictor of repeated nonadherence, may serve as a proxy
for a woman’s pre-existing or unmeasured risk for decreased adherence. Based on our
findings, patients who have a history of abortion are more likely to be less likely to be
adherent in obtaining timely refills; therefore, providers should assist patients in identifying
obstacles to obtaining refills and in formulating an effective plan for using contraception.
Long-acting reversible contraception (LARC; intrauterine contraception and subdermal
implant) should be considered as a first-line option for women who have difficulty obtaining
or remembering to use an OCP, patch, or ring [4,30].

Studies have shown that out-of-pocket cost directly influences duration of therapy with
medication, and that the longer the needed treatment, the more likely cost plays a role in
discontinuation or nonadherence [31,32]. As contraceptive use may be necessary for many
years, the expense associated with consistently refilling contraception can be prohibitive for
some women. These costs are magnified for contraceptives without a generic alternative,
such as the ring. Because cost of contraception is not a barrier to adherence in our study, the
true rates of contraceptive nonadherence in the general population are probably higher than
we have measured in this study.

Our study has several notable strengths. First, we combined the unique attributes of two data
collection systems to formulate a better understanding of the factors associated with
obtaining late refills of contraceptive methods. Administrative claims data is objective,
longitudinal, and inexpensive. These data also avoid potential adherence bias associated
with study participants who may act differently under observation (i.e., Hawthorne effect).
The CHOICE data represent a large cohort of women from diverse socioeconomic
backgrounds and provide in-depth patient-level data including demographic characteristics,
reproductive health behaviors, and contraceptive prescription changes.

Second, we can also be reasonably sure that we did not lose valuable refill information due
to participants obtaining methods at non-study affiliated pharmacies. Participants obtain
their contraception at no cost when filled at the study-affiliated pharmacy chain. Third,
women who enroll in CHOICE desire a new method of contraception. As a result,
participants in this study are not previous continuous users of OCP, patch, or ring. Our study
protocol reduces the bias caused by combining old and new users of a medication when
studying adherence [33].

Our study is not without limitations. Pharmacy claims data only report that the refill was
obtained,; it does not report medication use. We are therefore only able to examine one half
of medication adherence, possession, but are unable to examine compliance once obtained.
Although we included nine important factors in our analysis based on the literature, we
believe that unmeasured confounders, such as more refined socioeconomic status indicators,
frequency of sexual activity, or pregnancy intentions at the time of expected refill, do exist
and may cause bias in our estimates.

The generalizability of our methods and our results may be limited by two features of our
study design. First, our analyses include detailed patient-level data not always available in

Contraception. Author manuscript; available in PMC 2012 April 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pittman et al.

Page 7

other pharmacy claims and administrative databases. Second, our participants do not pay for
contraceptive method refills effectively removing the financial barrier that is known to
impact medication adherence.

In this population, less than one in three women had perfect refill adherence in a relatively
short period of time. High rates of nonadherence further highlight the benefits of LARC:
they do not require daily, weekly or monthly action [4]. Although our study provides better
insight into important predictors of nonadherence, a fuller understanding of how to improve
adherence among women who use an OCP, the patch, or the ring remains. Because CHOICE
participants are followed for three years, future analyses will examine whether pregnancy
rates differ between refill adherent and nonadherent groups [34].
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Refill adherence rates by contraceptive method.
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Kaplan-Meier curves representing time to first late refill by contraceptive method.
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