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Abstract
Objective—To estimate differences in continuation of oral contraceptive pills (OCPs) between
U.S.-resident women obtaining pills in U.S. family planning clinics compared with over-the-
counter in Mexican pharmacies.

Methods—In El Paso, Texas, we recruited 514 OCP users who obtained pills over-the-counter
from a Mexican pharmacy and 532 who obtained OCPs by prescription from a family planning
clinic in El Paso. A baseline interview was followed by three consecutive surveys over 9 months.
We asked about date of last supply, number of pill packs obtained, how long they planned to
continue use, and experience of side effects. Retention was 90%, with only 105 women lost to
follow-up.

Results—In a multivariable Cox proportional hazards model, discontinuation was higher for
women who obtained pills in El Paso clinics (25.1%) compared with those who obtained their pills
without a prescription in Mexico (20.8% [hazard ratio 1.6, 95% CI: 1.1--2.3]). Considering the
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number of pill packs dispensed to clinic users, discontinuation rates were higher (hazard ratio 1.8,
95% CI: 1.2 -- 2.7) for clinic users who received 1-5 pill packs. However, there was no difference
in discontinuation between clinic users receiving 6 or more pill packs and users obtaining pills
without a prescription.

Conclusion—Results suggest providing OCP users with more pill packs and removing the
prescription requirement would both lead to increased continuation.

INTRODUCTION
Almost half of women who initiate use of oral contraceptives (OCPs) discontinue the
method during the first year of use (1). Among the reasons given for OCP discontinuation
are the side effects experienced by pill users, as well as poor compliance with the regimen of
taking one pill each day (2-4). Access issues also have been found to contribute to OCP
discontinuation. A study of contraceptive use patterns in the US found that 10% of gaps in
OCP use were attributable to difficulty paying for a method and lack of time for medical
visits (5). Additionally, a study of Medicaid claims data from California showed that women
given 13 pill packs had greater OCP continuation and fewer gaps in coverage than women
who received three or fewer packs (6). Most recently, a clinical trial randomizing subjects to
receive a 3- or 7-month supply of OCPs showed significantly higher continuation rates for
women receiving more pill packs (51% vs. 35%) (7).

Another way to reduce access barriers would be to make OCPs available over-the-counter
(8). Two surveys of US women found that between 40 and 60% of non-users said they
would be more likely to use OCPs if they were available in a pharmacy without a
prescription (9, 10).

The objective of this study is to estimate how both of these measures of access, the number
of pill packs dispensed and providing over-the-counter access to the pill, are associated with
OCP continuation. To simulate the latter measure, we take advantage of the natural
experiment along the US-Mexico border, where US residents can access OCPs without a
prescription in Mexican pharmacies for approximately US$5 per cycle (11). By comparing
OCP continuation between users who obtained pills in US clinics and those who obtained
them over the counter in Mexican pharmacies, we gain insight into what might be expected
with regard to continuation if OCPs were made more easily accessible in the US.

MATERIALS AND METHODS
The Border Contraceptive Access Study was conducted in El Paso, Texas from 2006
through 2008. El Paso, Texas with a population of 800,000 people is located on the US-
Mexico border directly across from Ciudad Juarez, Mexico. The majority of the El Paso
population is Hispanic/Latino and many residents regularly cross the border into Mexico for
health services because of lower costs and convenience as well as social ties, cultural
familiarity, and perceived quality of care (12-15).

Using convenience sampling, we recruited current OCP users aged 18 to 44 stratified into
two groups: 1) El Paso residents who use OCPs and obtained their last pack at a family
planning clinic in El Paso (target n=500); and 2) El Paso residents who use OCPs obtained
their last pack over-the-counter (OTC) at a pharmacy in Mexico (target n=500). There were
no inclusion criteria other than age, source of last pack, and residency in El Paso.
Respondents were interviewed up to 4 times at 3-month intervals. Further information on
recruitment strategies and the interview process is available in an earlier paper (11). For
completing the baseline interview and each of the follow-up interviews, participants were
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offered a small compensation (up to $75 total). This study was approved by the Institutional
Review Boards at the University of Texas at Austin and University of Texas at El Paso.

The initial (or baseline) questionnaire collected information on the participant’s background
(age, marital status, parity) as well as the month and year a participant obtained her last pill
pack(s), the number of packs acquired at that time, where she got her packs, experience of
side effects, the duration of her current OCP segment, and how long she planned on using
OCPs as her method of contraception. In all subsequent interviews, women were asked
about changes in their contraceptive practice during the prior three months, the source and
number of pill packs obtained if she resupplied since the previous interview, and, again, how
she long she planned to use OCPs. The second and third interviews were administered via
telephone, while the final (fourth) interview was conducted in person.

In total, we recruited 1046 OCP users who completed baseline interviews—514 women who
obtained OCPs from Mexican pharmacies and 532 women who obtained OCPs from El Paso
family planning clinics. Overall, 90% of participants completed the study, with only 105
women lost to follow-up. Of the 965 women who completed the second interview and were
thus eligible for this analysis, 24 cases were dropped because of missing or incomplete data.

Sociodemographic characteristics, side effects of OCPs, and planned OCP use were
calculated for clinic and OTC users separately. The statistical significance of differences
between these groups was determined using Chi-square tests of the homogeneity of
proportions. Next, following Westhoff et al. (16), we defined OCP discontinuation as having
not taken any active OCP for more than seven days, and probed in each interview for any
discontinuation. If the woman reported stopping, we asked for the date of discontinuation
(month and year) as well as the reason for stopping. In addition to 13 precoded reasons for
discontinuation, we probed with an open-ended question about why the respondent stopped
taking OCPs. We recoded the reason for stopping into four categories: 1) stopped in order to
become pregnant or because no longer needed contraception, 2) stopped to switch to another
method, 3) became pregnant while using OCPs, and 4) stopped because of side effects or
other problems with OCPs.

We separated exposure to the risk of discontinuation into separate segments corresponding
to the intervals between interviews (approximately 90 days) for a maximum of three
segments. How long a woman planned to continue using OCPs was updated at each
successive interview. For women who had resupplied between interviews, we further
divided their use segments on the date they reported last obtaining pill packs, and updated
source of OCPs and number of packs accordingly.

We calculated Kaplan-Meier estimates of continuation for clinic and cross-border OTC
users based on the elapsed time since the baseline interview. These quantities are estimated
for all reasons for discontinuation, as well as for selected method-related reasons (3 and 4
above: method failure, side effects and other reasons). We focus on these two types of
discontinuation since they are especially likely to lead to an unwanted pregnancy, unlike
stopping to switch to another method or to become pregnant (1). Log-rank tests were used to
assess equality of survivor functions.

We estimated three Cox proportional hazards models to test for differences in the risk of
discontinuation for the selected method-related reasons between women who obtained their
OCPs in El Paso clinics and those who obtained their OCPs over-the-counter in Mexico. In
the first, the source of contraception is the only predictor of discontinuation. In the second,
we also adjust for differences between women in the two arms of the study identified in a
previous analysis (age, country of birth/country where education was completed, receipt of
government assistance, US health insurance, and border-crossing frequency (11)), as well as
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three additional variables assessed in the baseline interview that could be expected to have a
direct impact on a woman’s motivation to continue using OCPs: duration of use, experience
of side effects attributable to the pill, and how long the woman reported she planned to use
OCPs.

In a further effort to assess the impact of access and convenience on OCP continuation, we
estimated a third model that divided the El Paso clinic users according to the number of pill
packs they received the last time they resupplied. Users were separated into those receiving
1-5 packs and those receiving 6 or more packs, with source and number of packs updated on
the basis of the information collected at successive interviews. If having to visit the clinic to
resupply pill packs constitutes a significant barrier to use, we would expect to find higher
rates of discontinuation among women provided fewer packs. However, since family
planning clinics in El Paso were operating under severe budget constraints at the time of the
study, clinic personnel were wary of giving out large numbers of packs to clients they felt
might soon discontinue and waste the OCPs. Thus, the number of packs dispensed was
likely based on the clinic personnel’s prognosis of continuation, and was therefore subject to
indication bias (17).

We attempt to diminish any confounding resulting from indication by adjusting for
characteristics found to be associated with the number of pill packs dispensed to clinic users
as well as all the other predictors included in the second model. For all Cox proportional
hazards models, estimates of the effects of risk factors were obtained using Efron’s method
for handling tied event times(18). Additionally, we performed conventional diagnostic tests
for non-proportional effects, outliers, and influential observations to check the robustness of
our findings (19-20).

The target sample size for the study, 500 clinic users and 500 cross-border OTC users, was
chosen with multiple analyses in mind since we planned to analyze knowledge of how to
take the pill, use of preventive screening services, and prevalence of contraindications in
addition to continuation. With a projected cumulative loss to follow-up of 19%, the target
sample size would allow us to test for a ten percentage point one-sided difference between
proportions (from 0.7 to 0.6) in the two cohorts of the study with power of 0.9, and an alpha
level of 0.05. All analyses were performed using Stata 10.0 (21).

RESULTS
Social and demographic characteristics for the OCP users eligible for this analysis are shown
in Table 1 according to their source of OCPs at the baseline interview. In comparison with
El Paso clinic users, cross-border OTC users were more likely to be older, have higher
parity, born in Mexico, and completed their last year of schooling in Mexico. They were less
likely to have US health insurance, and, not surprisingly, crossed the border more
frequently. The cross-border OTC users also had been using OCPs for longer, and were less
likely to report experiencing side effects at the baseline interview. However, the answers
women gave to the question regarding how long they expected to use OCPs were distributed
quite evenly between the two cohorts. Among the cross-border OTC users, the proportion
reporting that they only planned to use OCPs for three months or less was higher while the
proportion reporting that they planned to use OCPs for two years or more was lower
compared with El Paso clinic users.

Of the 941 OCP users, 216 discontinued use during the approximately nine-month period of
observation (see Table 2). Among those who discontinued use, 15% did so because of
method failure, 19% stopped in order to become pregnant, and nearly 60% stopped because
of side effects or other reasons. Only 14 women reported stopping OCPs in order to switch
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to another method of contraception. However, a larger proportion of participants switched
source of OCPs during follow-up: 44 cross-border OTC users (as measured at the baseline
interview) switched to another source for OCPs (20 became clinic users and 24 switched to
another source such as a private doctor’s office--data not shown). Among women who were
initially El Paso clinic users, 40 became cross-border OTC users and 27 switched to another
source.

Life table estimates of continuation at nine months following the initial interview were
nearly 5% higher for cross-border OTC users than for El Paso clinic users (see Figure 1).
This difference was consistent for discontinuation for all reasons and discontinuation due to
method-related reasons. The log-rank test for equality of survivor functions was rejected at p
< 0.01 in both pairs of life tables.

In the first Cox proportional hazard model with no covariates, the risk of discontinuation due
to method-related reasons is significantly higher for El Paso clinic users compared with
cross-border OTC users (1.48—95% C. I.: 1.07, 2.04). After adjusting for covariates in the
second model, the estimated risk ratio increased slightly (1.58—95% C. I.: 1.11, 2.26).

The final Cox model of discontinuation for method-related reasons separated clinic users
based on the number of pill packs they were given the last time they resupplied (Table 3).
We found that about 35% of clinic users received six or more packs, and that clinic users
who were both married and had children were especially likely to have been supplied with
six or more packs (data not shown). Thus, this model adjusts not only for length of planned
use, duration of use at baseline, side effects, and predictors of source but also for parity and
marital status. Relative to cross-border OTC users, the adjusted rate of discontinuation is
nearly identical for clinic users who received six or more packs, but 80% higher (hazard
ratio 1.80, 95% CI: 1.22--2.65) for clinic users supplied with fewer than six packs. In this
model, as we expected, length of planned use reported at baseline was strongly associated
with the hazard of method-related discontinuation, but experience of side effects was not a
significant predictors of this hazard. None of the other variables included in the model was
significantly associated with discontinuation. Tests revealed no departure from the
proportional hazards assumption in any of the models, and in particular no evidence of a
non-proportional effect for the main variables of interest, source and number of packs
(p>0.67).

DISCUSSION
We observed lower rates of OCP discontinuation for cross-border OTC users than for El
Paso clinic users both in life table analyses and hazard models that adjusted for user
characteristics and contraceptive goals and experience. Only when the comparison was
restricted to clinic users who were dispensed six or more pill packs when they last
resupplied was continuation among clinic users comparable to that of the cross-border OTC
users. Beyond source of contraception, the only other significant predictor of discontinuation
was a woman’s report of how long she intended to use OCPs, suggesting that planned
duration of use is an important piece of information clinicians should consider.

The location of the study in El Paso, Texas, afforded us the opportunity to compare the
experience of users who accessed the pill over the counter in a setting where this option had
been available for a considerable length of time, and was, in addition to family planning
clinics, a regular source of OCPs for low-income women, especially those without private
health insurance. However, a limitation of this natural experiment, in addition to
convenience sampling, is that the increase in access provided by moving OCPs over-the-
counter in the US would be greater than that now available to El Paso residents who have to
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cross the border in order to get to a pharmacy where a prescription is not required. On the
other hand, it is possible that once OCPs were available without a prescription in the U.S.,
the price might be set higher than that prevailing in Mexican pharmacies. Also, while
detailed baseline and follow-up questionnaires permitted us to capture extensive data on the
number of pill packs dispensed to clinic users, how long a woman planned on using the pill,
whether she had previously experienced side effects, and the month and year of
discontinuation, responses to these questions may have been subject to recall failure and
social desirability bias (22). Still, any such bias would likely affect both groups equally.

Cross-border OTC users and clinic users differed on a number of characteristics, some of
which could be expected to be associated with OCP continuation. Duration of use, age,
marital status, insurance, and parity are among the variables that have been found to be
associated with OCP discontinuation in previous studies (1, 23-25). However, our concern
that the women who elected to get their OCPs in Mexico might have been more motivated to
continue using the pill than El Paso clinic users was alleviated by the similarity between the
two groups of women in their reports of how long they planned to use the pill. Indeed, on
this basis, clinic users would be expected to have lower rates of discontinuation than cross-
border OTC users. One difference between the women that could explain higher
discontinuation among clinic users is the greater proportion of women reporting that they
had experienced side effects. Nonetheless, after adjusting for prospective measures of both
planned use and side effects, the hazard ratios still showed significantly lower
discontinuation for method-related reasons for cross-border OTC users.

While we cannot rule out the possibility that the lower discontinuation rate of clinic users
receiving six or more packs was due to indication bias, this bias seems unlikely to have
played an important role. In theory, clinicians could have access to additional information
regarding a woman’s motivation, knowledge of how to take OCPs correctly, and previous
experience with this method (18), but we did not find any significant association between
women’s reports of how long they plan to take the pill and the number of packs dispensed to
clinic users, suggesting that clinicians either do not ask women about their plans or are
unwilling to trust what women tell them about planned duration of use. Moreover, the size
of the effect is consistent with the findings from a recent clinical trial (7). It is also
consistent with the findings from a large observational study using California claims data
(6), but our observational study includes a number of controls that were not available in the
California study.

These results provide evidence suggesting that removing the prescription requirement for
OCPs, in addition to making it easier for women to initiate OCP use, would not have an
adverse impact on continuation and might well improve it. Moreover, either by way of
dispensing a larger number of pill packs or by way of over-the-counter provision, access
appears to have a greater impact on continuation than side effects, consistent with other
prospective studies (26). The large effect of the number of pill packs dispensed to clinic
users in the final model suggests that the need for repeated clinic visits for resupply is an
impediment to continuation. Also, while estimated continuation rates for cross-border OTC
users and clinic users receiving six or more packs were similar, this should not be taken to
imply that increasing the number of pill packs is a substitute for changing the prescription
status of OCPs. Both would likely expand access but only moving OCPs over-the-counter
would leave the need for clinic or doctor’s visits up to women, and provide the user with the
possibility of sending someone else to pick up her OCPs for her (11).

Given the parallel findings from an RCT and a large observational study (6, 7), increasing
the number of packs dispensed at clinics and pharmacies would clearly be an important step
to increase the convenience of OCP use. While this would not require Food and Drug
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Administration (FDA) approval, it would require changes on both the part of providers and
insurances. For example, some state Medicaid programs limit birth control to 30- or 90-day
supplies (27), as do many private insurances. The only potential down-side of providing
more pill packs is product wastage if a significant number of packs are not used.

Switching an OCP product over-the-counter would require FDA approval, and would
involve considerations of OTC use beyond continuation. Future analyses from the Border
Contraceptive Access Study will report on the differences between cross-border OTC and
clinic users with respect to the prevalence of contraindications and use of preventive
screening services. As part of an OTC switch application, the FDA would require an actual
use study, which would provide additional evidence concerning the impact of over-the-
counter access on OCP effectiveness that would complement our results from this natural
experiment drawn from the border setting of El Paso, Texas.
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Figure 1.
Kaplan-Meier survivor function of oral contraceptive pill (OCP) continuation by duration
(days) and source of OCPs.
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Table 1

Characteristics of users by source of OCPs

Characteristics Prescription (n =
474)

OTC (n =
466)

P-Value

Age, No. (%)

18-24 years 157 (33.1) 100 (21.5)

25-34 years 210 (44.3) 200 (42.9) [lt].001

35-44 years 107 (22.6) 166 (35.6)

Parity, No. (%)

0 live births 86 (18.1) 55 (11.8)

1 live birth 79 (16.7) 78 (16.8) .02

2 or more live births 309 (65.2) 332 (71.4)

Marital Status, No. (%)

Married/Cohabiting 300 (63.3) 320 (68.7) .08

Single 174 (36.7) 146 (31.3)

Nativity/Education, No. (%)

US-born 177 (37.3) 97 (20.8)

Mexican-born, US-educated 163 (34.4) 167 (35.8) [lt].001

Mexican-born and educated 134 (28.3) 202 (43.4)

Border crossing frequency. No. (%)

Never/almost never 239 (50.4) 132 (28.3)

Less than once per month 77 (16.2) 51 (10.9) [lt].001

1-3 times per month 101 (21.3) 162 (34.8)

Once per week or more 57 (12.0) 121 (26.0)

Receives US government assistance, No. (%) 363 (76.6) 334 (71.7) .09

Has US health insurance, No. (%) 113 (23.8) 51 (10.9) [lt].001

Duration of OCP use prior to study, No. (%)

Short duration (less than 200 days) 150 (31.7) 107 (23.0)

Medium duration (200-1500 days) 210 (44.3) 221 (47.4) .01

Long duration (greater than 1500 days) 114 (24.1) 138 (29.6)

Side effects related to OCP use, No. (%)

Did not report side effects 330 (69.6) 362 (77.7)

Reported side effects 144 (30.4) 104 (22.3) .01

Planned OCP use, No. (%)

3 months or less 9 (1.9) 18 (3.9)

4-12 months 22 (4.6) 29 (6.2) .05

Between 1 and 2 years 103 (21.7) 125 (26.8)

Two years or more 267 (56.3) 229 (49.1)

Don’t know/Not sure 73 (15.4) 65 (14.0)
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Table 2

Discontinuation by source of OCs

All OC Users

Prescription (n = 474) OTC (n = 466) P-Value

Discontinued OC use, No.
(%)

119 (25.1) 97 (20.8) 0.12

Discontinued OC Users

Prescription (n = 119) OTC (n = 97) P-Value

Reason for OC

discontinuation
a
, No. (%)

Wanted to get pregnant 21 (17.7) 20 (20.6)

Switched methods 5 (4.2) 9 (9.3) 0.39

Got pregnant 18 (15.1) 15 (15.5)

Side effects/Other reasons 75 (63.0) 53 (54.6)

a
Among those who discontinued OC use.
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Table 3

OCP discontinuation risk for Prescription-Only versus OTC users: Discontinuation due to pregnancy, side
effects, or other reasons

Hazard Ratio (95% CI)

Source/Number of pill packs

Cross-Border Pharmacy [lsqb]Reference[rsqb]

El Paso Clinic, 1-5 pill packs 1.80 (1.22, 2.65)

El Paso Clinic, ≥ 6 pill packs 1.11 (0.66, 1.87)

Planned OCP Use

3 months or less 3.40 (1.71, 6.74)

4-12 months 2.04 (1.09, 3.80)

Between 1 and 2 years 1.55 (0.99, 2.43)

Two years or more [lsqb]Reference[rsqb]

Don’t know/Not sure 1.25 (0.77, 2.03)

Side effects of OCP use

Did not report side effects [lsqb]Reference[rsqb]

Reported side effects 1.37 (0.96, 1.96)

Model also controls for duration of OCP use at baseline, parity/marital status, nativity/education, border crossing frequency, US government
assistance, US health insurance, age groups.
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