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Objective. An unsettling aspect of the US opioid epidemic is the high rate of in utero exposure, especially since
most of these pregnancies are unintended, due in part to low rates of effective contraceptive use among opioid-
using women. This study tested an intervention informed by behavioral economic theory and aimed at promot-
ing effective contraceptive use among opioid-maintained women at risk of unintended pregnancy in the Burling-
ton, VT, area between 2011 and 2013.

Methods. Thirty-one women were assigned (initial 5 consecutively, subsequent 26 randomly) to either usual
care or an experimental intervention. Participants in usual care received condoms, a dose of emergency contra-
ception, and referral to local providers. Participants in the experimental condition received usual care plus the
World Health Organization's contraception initiation protocol, including free prescription contraceptives, and fi-
nancial incentives for attending 13 follow-up visits over 6 months to help manage side effects and other issues.

Results. Significantly more women in the experimental vs. usual care control conditions initiated prescription
contraceptive use (100% vs. 29%) and reported prescription contraceptive use at 1-month (63% vs. 13%), 3-month
(88% vs. 20%), and 6-month (94% vs. 13%) assessments. None of the experimental condition participants became

pregnant during the 6-month protocol vs. three women (20%) in the control condition.
Conclusions. These results provide the first experimental evidence supporting the efficacy of an intervention
for increasing prescription contraceptive use among opioid-maintained women at risk of unintended pregnancy.

© 2016 Elsevier Inc. All rights reserved.

A particularly unsettling aspect of the current US opioid epidemic is
the high rate of in utero exposure and associated adverse health and
economic outcomes, with the cost of acute medical care for these opi-
oid-exposed neonates estimated at nearly $67,000 per infant (Patrick
et al.,, 2015). Further, nearly 80% of these pregnancies are unintended
(Black et al., 2012; Burns et al., 2011; Heil et al., 2011; Jones et al.,
2011) due in part to alarmingly low rates of effective contraceptive
use among opioid-using women (<10%; see review by Terplan et al.,
2015).

One important but under-researched approach to reducing this
problem is increasing the use of more effective contraceptives among
opioid-dependent women at risk of unintended pregnancy. We know
of no controlled studies on promoting effective contraceptive use in
this vulnerable population. There have been many interventions
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aimed at increasing condom use to reduce HIV and other sexually trans-
mitted infections (STIs), but results have been modest (see meta analy-
ses by Semaan et al., 2002 and Copenhaver et al., 2006), and coital
methods like condoms are only moderately effective contraceptives
(15% pregnancy rate with typical use in the first year; World Health
Organization (WHO), 2007). Behavioral economic theory suggests at
least one important contributor to their lesser efficacy: condoms are
used at the time of intercourse, when sexual arousal increases impulsive
choice, undermining men's intentions to use condoms (Ariely and
Lowenstein, 2006). By contrast, choices regarding use of the more effec-
tive prescription contraceptives (birth control pills, patch, ring, injec-
tion, intrauterine devices (IUDs), and implants, with an average 4%
pregnancy rate; WHO, 2007) are made temporally distant from inter-
course and are thus more likely to be made with a rational eye toward
longer-term outcomes. However, it requires substantially more effort
to initiate prescription contraceptives. Women need to find a provider
they are comfortable with and schedule and attend an appointment
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with that provider. At the appointment, women are often required to
undergo examinations or tests that are not necessary to safely prescribe
contraceptives (e.g., pelvic exam, Pap smear; Henderson et al., 2010). In
addition, out-of-pocket expenses for such appointments average $40
(Davis and Carper, 2012). Women who choose an IUD or implant are
frequently required to schedule an additional visit to have the method
inserted for administrative reasons (e.g., insurance policies, outdated
STI testing protocols; Bergin et al., 2012). Those who choose pills,
patch, or ring are often instructed to wait for menses to start the method
despite the demonstrated safety and efficacy of “quick start” protocols
that allow most women to start immediately (see review by Brahmi
and Curtis, 2013). Once a prescription contraceptive method is initiated,
women may also face difficulties in continuing it. Side effects such as
bleeding irregularities are the most common reason women discontin-
ue prescription contraceptives (Daniels et al., 2013; Grunloh et al.,
2013). Women who choose pills, patch, or ring are also often required
to refill prescriptions at frequent intervals and these methods plus injec-
tions require women to manage use (e.g., taking a pill, changing a patch
or ring, returning to the provider for the next injection). In addition, out-
of-pocket costs across such methods average $9/month (Becker and
Polsky, 2015).

The present study tested an intervention informed by behavioral
economic theory and aimed at promoting more effective contraceptive
use among opioid-maintained women at risk of unintended pregnancy.
Even among maintained women, unintended pregnancy rates average
77% (Black et al., 2012; Welle-Strand et al., 2013) and use of effective
contraceptives is low (36%; Black et al., 2012; Harding and Ritchie,
2003; Morrison et al., 1995; Ralph and Spigner, 1986). The intervention
had two components. The first component, the WHO's Decision-Making
Tool for Family Planning Clients and Providers (WHO and Johns Hopkins
Bloomberg School of Public Health, 2005), aimed to promote contracep-
tive initiation. Many of the elements incorporated into the WHO's Deci-
sion-Making Tool, such as providing contraception without requiring a
physical exam and dispensing/inserting the chosen method at the
same visit, are consistent with the behavioral economic strategy of re-
ducing barriers to initiating healthier behaviors. The second component
of the intervention, financial incentives provided contingent on atten-
dance at follow-up visits, aimed to promote prescription contraceptive
continuation. Financial incentives are a widely used behavioral econom-
ic strategy that has been reliably shown to increase attendance at
counseling sessions, medical appointments, and other health-related
appointments among substance abusers (see meta-analysis by Lussier
et al., 2006). In the present study, increasing attendance at follow-up
visits gave staff an opportunity to help participants manage contracep-
tive side effects and problem-solve adherence problems, provide free
refills of the chosen contraceptive method, and assist with switching
methods when indicated. In addition, the intervention was delivered
in a clinic that was co-located with an agonist maintenance clinic in
an effort to further reduce barriers to healthy choices. This report de-
scribes results obtained in a preliminary controlled trial examining the
efficacy of this treatment.

1. Methods
1.1. Participants

Potential participants were recruited in and around opioid mainte-
nance treatment programs in the greater Burlington, VT, area between
October 2011 and September 2013. Participants were screened for ini-
tial eligibility via a study prescreen completed by phone or in person,
followed by an in-person screen. This screen included demographic,
general medical history, and reproductive history questionnaires devel-
oped in our clinic and a urine pregnancy test. A modified version of the
Time-Line Followback (TLFB) interview adapted to assess sexual activi-
ty and contraceptive use was used to collect this information for the
90 days prior to screening (Weinhardt, 2002; Weinhardt et al., 1998).

The screen also included a 32-item survey designed to assess knowl-
edge, attitudes, and beliefs regarding pregnancy risk and contraceptive
methods (The National Campaign to Prevent Teen and Unplanned
Pregnancy, 2008). Other instruments included in the screen were the
Addiction Severity Index—Fifth Edition (McLellan et al., 1992; Makela,
2004), Risk Assessment Battery—sexual practices section only
(University of Pennsylvania HIV/AIDS Prevention Research Division,
1995), Beck Depression Inventory (Beck et al., 1961, 1988), Barrett Im-
pulsivity Scale Version 11 (Patton et al., 1995; Stanford et al., 2009),
and computerized measures of delay discounting (Johnson and Bickel,
2002; Johnson and Bruner, 2012, 2013; Kowal et al., 2007; Richards et
al., 1999). Potential participants were compensated $35 for completing
the screen.

Women who were eligible for the study (1) were between 18 and
44 years of age; (2) were pre-menopausal and had no history of a
tubal ligation or hysterectomy; (3) had had heterosexual vaginal inter-
course in the past 3 months; (4) were at least 6 months postpartum
since their last pregnancy; (5) were not planning to become pregnant
in the next 6 months; (6) were medically eligible to use prescription
contraceptives; (7) reported no use of birth control pills, patch, ring, im-
plants, or IUDs in the last 7 days or no depot injections in the last
3 months; (8) were in opioid maintenance treatment for at least the
past 30 days; (9) were not facing imminent incarceration; and (10)
were English-speaking. All participants provided written informed con-
sent, and the study was approved by the University of Vermont Institu-
tional Review Board.

1.2. Procedures
1.2.1. Conditions

1.2.1.1. Usual care control. Participants assigned to the usual care control
condition received an informational booklet about birth control
methods (Planned Parenthood's “Facts About Birth Control”) and a list
of nearby providers of contraceptive services. Participants in this condi-
tion were also offered condoms and a dose of emergency contraception
(ie., Plan B or ella).

2. Experimental

Participants in the experimental condition received the same
treatment as the usual care control condition, but with two additional
components. Regarding the first component, participants in the experi-
mental condition met with an advanced practice registered nurse after
their screening assessment. Using the World Health Organization's
(WHO) Contraceptive Decision-Making Tool for Family Planning Clients
and Providers as a guide, the participant and nurse practitioner worked
to come to a mutual decision regarding the best contraceptive method
for the participant's current circumstances. Participants could choose
oral contraceptive pills, Ortho Evra transdermal patches, NuvaRing vag-
inal ring, depot medroxyprogesterone acetate (DMPA) intramuscular
injection, IUD (i.e., Mirena or ParaGard), or subcutaneous implant (i.e.,
Implanon or Nexplanon). While diaphragms are prescription contra-
ceptives, they were not offered to participants due to their relatively
high pregnancy rate (16%; WHO, 2007). Participants who decided to ini-
tiate a prescription contraceptive were provided with educational
counseling about their chosen method and were given the method at
no cost. Pills, patches, and rings were dispensed immediately and partic-
ipants were encouraged to initiate these methods in the clinic. Injec-
tions were administered immediately by study medical personnel. For
[UDs or implants, arrangements were made for the insertion to be per-
formed by study medical personnel at a nearby university-affiliated
clinic as soon as possible (median delay of 17 days). Regarding the
second component, participants in the experimental condition were
scheduled to attend 13 follow-up visits over the next 6 months. At
follow-up visits, a urine pregnancy test was performed and participants
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updated their TLFB of sexual behavior and contraceptive use. Partici-
pants who had initiated a prescription contraceptive method were
asked about any side effects and assistance managing side effects was
provided. Participants who had not initiated a prescription contracep-
tive method were offered additional assistance in selecting a method
and could start a method at any of these follow-up visits. Participants re-
ceived vouchers for attending follow-up visits starting at $15 for the first
visit and increasing by $2.50 for each consecutive visit attended. If a par-
ticipant was >2 days late for a follow-up visit, their next voucher value
was reset to $15, but two consecutive on-time visits returned the
voucher value to the level previously attained. Incentive amount was
based on prior treatment development work with similarly disadvan-
taged populations by our group (e.g., Higgins et al., 1991, 2004; Dunn
et al., 2008). Earnings could not be lost once earned and money was
never provided directly to participants. Instead, voucher earnings
could be used to purchase retail items in the community. A staff mem-
ber made all purchases. Follow-up visits were scheduled weekly for
the first 2 months, every other week for the next 2 months, and monthly
for the last 2 months. The frequency and duration of follow-up visits
was based on prescription contraceptive discontinuation rates in the
general population, which are steepest in the first few weeks after
method initiation, then decline progressively in subsequent months be-
fore leveling off around 6 months after method initiation (Nelson et al.,
2008).

The first five participants were assigned to the experimental condi-
tion consecutively to allow study staff to become accustomed to the in-
tervention. The subsequent 26 participants were randomly assigned by
research staff using a minimization allocation procedure to either ex-
perimental or usual care control conditions, balancing on the following
characteristics known to affect prescription contraceptive use: (1) age
(< 35 vs. > 35 years); (2) smoking status; (3) opioid maintenance

medication (methadone vs. buprenorphine); (4) intent to start a pre-
scription contraceptive; and (5) whether or not they had one steady
heterosexual partner. The flow of participants through screening and
randomization is shown in Fig. 1.

All participants completed a modified version of the screen at 1, 3,
and 6 months after trial entry and were compensated $35. Research
staff conducting these assessments were not blind to treatment
condition.

2.1. Data analysis

Demographic characteristics were compared between conditions
using t-tests for continuous variables and chi-square tests for categorical
variables. The percentage of participants who ever initiated a prescrip-
tion contraceptive method was compared between conditions using
Fisher's exact test. Prescription contraceptive continuation was mea-
sured at the 1-, 3-, and 6-month assessments and was defined as
reporting adherence to the directions of their prescription contraceptive
for the 7 days prior to the assessment on the TLFB interview. In cases
when the 7 days prior to the assessment overlapped with a placebo
phase for pill users, adherence was considered reaching the placebo
phase on time based on the date the method was initiated and remain-
ing adherent with placebo phase directions. Point-prevalence data were
compared between conditions using Fisher's exact tests; the primary
outcome for the trial was point-prevalence prescription contraceptive
adherence at the 6-month assessment. Fisher's exact tests were also
used to compare conditions at each assessment on the collective per-
centage of participants who used injections, IUDs, and implants, as ad-
ministration/insertion of these methods was performed and therefore
verified by study medical personnel for experimental condition partici-
pants. Fisher's exact tests comparing conditions at each assessment

via phone or in person

74 initiated study prescreen

1 did not complete study prescreen

24 were ineligible
9 not opioid-dependent
5 pregnant or postpartum

\4

> 4 no heterosexual sex in past 3 months
3 recent prescription contraceptive use
2 not medically eligible

1 wanted to get pregnant

49 eligible for
in-person study screen

9 did not attend in-person study screen
1 did not complete in-person study screen
7 were ineligible

\4

3 no heterosexual sex in past 3 months
3 recent prescription contraceptive use
1 not yet 30 days opioid-maintained

32 eligible for study

1 did not return for study consent

A4

A4

A4

16 enrolled in experimental
(5 consecutively, 11 randomized)

15 enrolled in control

(all randomized)

Fig. 1. The flow of participants through the study. Participants were opioid-maintained women at risk of unintended pregnancy in the greater Burlington, VT, area between 2011 and 2013.
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were also conducted excluding the initial five subjects assigned to the
experimental condition as consecutive admissions. While the study
was not powered to detect differences between conditions on pregnan-
cy rates, experimental and control conditions were compared using a
Fisher's exact test. TLFB data were also used to characterize condom
use prior to trial entry and during the intervention period within each
condition.

3. Results
3.1. Demographic and other characteristics

Demographic and other characteristics of enrolled participants are
summarized in Table 1. On average, participants were 30 years old
and had a high school education and most (89%) were Caucasian.
While the majority of participants (68%) had never been married,
most (84%) reported having one steady, male sexual partner. Ninety
percent of participants were maintained on methadone and 10% on
buprenorphine. Most participants (84%) were current smokers. Regard-
ing reproductive history, 90% of participants had been pregnant before.
Participants averaged 3.3 pregnancies to date and 87% reported having
at least one unintended pregnancy. Approximately fifty-five percent of
all of these pregnancies ended in a live birth, 25% in miscarriage/still-
birth, and 20% in abortion. All participants had used a prescription con-
traceptive at some time in their life. There were no significant
differences between conditions for any of the demographic or other
characteristics assessed in the trial screen.

As part of the survey that assessed knowledge, attitudes and beliefs
regarding pregnancy risk and contraceptive methods, all participants
were asked how much they knew about 11 different contraceptive
methods. Only 3% of participants answered that they knew “a lot” or
“everything” about implants and 29%, “a lot” or “everything” about
IUDs, the two most effective prescription methods. Despite this, one of
the most frequently endorsed barriers to seeking further information
about contraception, STIs, and pregnancy was “I think I know enough;
I don't need more information” (39%). The other two most commonly
cited barriers of nine listed were “It's too time consuming” (39%), and
“It's too difficult to find the right resource” (35%). Regarding sources
of information about the prevention of pregnancy or STIs, only 48%
said they trusted health care professionals the most and even fewer
(19%) agreed with the statement “My doctor has helped me select the
best birth control method for me.” More generally, the majority of par-
ticipants (65%) agreed with the statement “I am a planner in most

aspects of my life,” but most (71%) also endorsed the statement “In
life, things just seem to happen to me.”

3.2. Study visit attendance (experimental condition only)

Participants assigned to the experimental condition attended 197/
208 (95%) of scheduled study visits within <1 day of the scheduled time.

3.3. Assessment compliance

High levels of compliance were obtained with assessments, with
100% of participants in both conditions interviewed at each of the
three assessment points.

3.4. Prescription contraceptive initiation and continuation

Prescription contraceptive initiation was significantly higher in the
experimental vs. usual care conditions (100% vs. 29%, p < 0.01). Regard-
ing prescription contraceptive continuation, 7-day point-prevalence
prescription contraceptive adherence was significantly higher in the ex-
perimental vs. usual care conditions at the 1- (63% vs. 13%; p <0.01), 3-
(88% vs. 20%; p < 0.001), and 6-month (94% vs. 13%; p < 0.001) assess-
ments (Fig. 2). Treatment effects changed little when analyses were re-
stricted to the collective use of injections, IUDs, and implants, with
higher rates in the experimental vs. usual care conditions at the 1-
(19% vs. 0%; p = 0.26), 3- (44% vs. 7%; p = 0.04), and 6-month (56%
vs. 7%; p < 0.01) assessments. Similarly, when the initial five subjects
assigned to the experimental condition as consecutive admissions
were excluded, adherence remained higher in the experimental vs.
usual care conditions at the 1- (45% vs. 13%; p = 0.09), 3- (82% vs.
20%; p<0.01), and 6-month (91% vs. 13%; p < 0.001) assessments.

3.5. Pregnancy

There was a trend toward statistical significance in terms of preg-
nancy rates, with 0% vs. 20% of women in the experimental vs. usual
care conditions, respectively, becoming pregnant during the 6-month
study period (p = 0.10). Of the three who became pregnant, two did
not report any prescription contraceptive use during the study period
and one reported that she had been using pills, but still became
pregnant.

Table 1
Demographic and other participant characteristics.
Overall Experimental Usual care
Characteristic (N=31) (n=16) (n=15) p value
Demographic and other characteristics
Age (years) 29.6 + 438 295+ 5.1 29.7 £ 45 0.96
Race (% Caucasian) 89 87 93 0.58
Education (years) 122 +£1.2 124+ 1.0 119+ 14 0.21
Unemployed (%) 87 81 93 0.32
Never married (%) 68 69 67 0.90
Has steady male sexual partner (%) 84 81 87 0.68
Agonist medication (% methadone) 90 88 93 0.58
Current smoker (%) 84 81 87 0.68
Reproductive and contraceptive history
Age first had intercourse 146 + 23 142 + 2.7 149+ 19 0.38
Pregnancies in lifetime 33+22 36 £28 29+ 15 0.40
Live deliveries 1.8+ 1.1 1.7+ 14 1.8+ 1.1 0.80
Miscarriages/stillbirths 0.8 £ 1.1 1.0+ 0.7 0.7 +£09 0.43
Abortions 0.7 +0.7 09+ 0.8 0.4 + 0.6 0.08
Unintended pregnancy in lifetime (%) 87 88 87 0.94
Ever used prescription contraceptives (%) 100 100 100 0.99

Note: Values represent mean =+ SD unless otherwise specified. Significance levels based on two-sample t-tests for continuous variables and chi-square tests for categorical variables. Par-
ticipants were 31 opioid-maintained women at risk of unintended pregnancy in the greater Burlington, VT, area between 2011 and 2013.
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Fig. 2. Seven-day point-prevalence self-reported prescription contraceptive use at the 1-,
3-, and 6-month assessments. Gray and black bars represent data from the usual care
control and experimental conditions, respectively. Asterisks indicate significant
differences between conditions (p < 0.05). Participants were 31 opioid-maintained
women at risk of unintended pregnancy in the greater Burlington, VT, area between
2011 and 2013.

3.6. Condom use

Condom use did not change from the period prior to trial entry to the
intervention period for most participants in the two study conditions
(12/16 (75%) experimental and 13/15 (86%) usual care control condi-
tion participants) because most (12 experimental and 10 usual care
control) did not report any condom use at all during either period de-
spite being at risk for an unintended pregnancy. Among the experimen-
tal condition participants, 3/16 (19%) decreased their condom use from
one period to the other, and 1/16 (6%) increased her use. Further exam-
ination of TLFB data of the three participants who decreased their use
indicated that all three adopted a prescription contraceptive method
and that two of the three each had sex with the same partner prior to
and throughout the study period, suggesting they had been protected
from pregnancy and were at relatively low risk for STIs. Among usual
care control condition participants, 1/15 (7%) decreased her use and
1/15 (7%) increased her use. The participant who decreased her use
also had sex with the same partner prior to and throughout the study
period but did not report any other contraceptive use, suggesting she
remained at high risk of unintended pregnancy.

4. Discussion

To our knowledge, the present study is the first controlled trial of an
intervention aimed at promoting effective contraceptive use among
opioid-maintained women. Regarding prescription contraceptive initia-
tion, three times more women in the experimental condition initiated a
prescription contraceptive as compared to women in the control condi-
tion. Regarding continuation, 5 to 7 times more women in the experi-
mental condition were using prescription contraceptives at each
assessment as compared to women in the control condition. While we
were not powered to detect differences in pregnancy rates, there was
a non-significant trend toward fewer pregnancies in the experimental
compared to the control condition.

The intervention largely functioned as planned. Many participants
reported in the screen that it was too time consuming to seek additional
information about contraception and other reproductive health issues.
Responses to other survey items also suggest that opioid-maintained
women don't see traditional health care professionals as the best

resource for information about contraception and other reproductive
health issues. In the present study, likely because of reduction of these
and other barriers afforded by the WHO protocol, all women in the ex-
perimental condition initiated a prescription contraceptive method.
Women in the experimental intervention also attended nearly all of
the scheduled study visits in a timely manner, likely due to the incen-
tives offered. This gave study staff the opportunity to check in with par-
ticipants about method use, help manage side effects, and assess
adherence. Where either side effects or adherence were a problem, par-
ticipants were offered the opportunity to change methods. Indeed, 4/16
(25%) of participants in the experimental condition changed methods
during the study and three of the four changed from “effective” pre-
scription method (pills, ring; 8% pregnancy rate) to “very effective” pre-
scription methods (IUDs, implants; <1% pregnancy rate).

Across conditions, 71% of participants did not report any condom use
prior to or during study participation despite being at risk of unintended
pregnancy, underscoring the urgent need for other approaches to re-
duce the high rate of unplanned pregnancy among opioid-dependent
women. In the few cases where experimental condition participants re-
ported that their condom use decreased, it was typically by a woman in
a monogamous relationship who had recently adopted a prescription
contraceptive method, suggesting that the intervention did not inadver-
tently increase risk of STIs among participants assigned to this
condition.

Cost is an obvious practical issue with regard to the intervention. We
have not yet quantified the total cost per patient of the present inter-
vention beyond the financial incentive costs, nor have we dissociated
clinical costs from those associated with researching the intervention.
However, considering the substantial excess health care costs associat-
ed with opioid-exposed pregnancies, such interventions are likely to
be cost-effective. For example, Patrick et al. (2015) recently estimated
that the cost of acute medical care for these neonates is nearly
$67,000 per infant.

Although the results obtained in the experimental condition in the
present study are encouraging, the small sample size could adversely af-
fect the precision of the estimate of the magnitude of the treatment ef-
fects. The absence of significant differences in subject characteristics
between the treatment conditions argues against this, but only a repli-
cation using a fully randomized design can adequately address that pos-
sibility. A larger, randomized trial comparing these same treatments is
ongoing in our clinic. This ongoing trial will also isolate the effects of
the two intervention components. We also relied on self-reported con-
traceptive use for our primary analysis and assigned the initial five par-
ticipants to the experimental condition as consecutive admissions
rather than by random assignment, which could introduce bias; howev-
er, the significant treatment effects observed even when analyses were
restricted to use of more verifiable methods or with those five women
excluded suggests that any such influence was minimal.

These limitations notwithstanding, we consider these initial experi-
mental results encouraging regarding the efficacy of this intervention
for promoting effective contraceptive use among opioid-maintained
women at risk for unintended pregnancy.
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