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Objectives.We determined whether public funding for contraception was associated

with long-acting reversible contraceptive (LARC) usewhenproviders received training on

these methods.

Methods. We evaluated the impact of a clinic training intervention and public

funding on LARC use in a cluster randomized trial at 40 randomly assigned clinics

across the United States (2011–2013). Twenty intervention clinics received a 4-hour

training. Women aged 18 to 25 were enrolled and followed for 1 year (n = 1500: 802

intervention, 698 control). We estimated the effects of the intervention and

funding sources on LARC initiation with Cox proportional hazards models with

shared frailty.

Results.Women at intervention sites had higher LARC initiation than those at control

(22 vs 18 per 100 person-years; adjusted hazard ratio [AHR] = 1.43; 95% confidence

interval [CI] = 1.04, 1.98). Participants receiving care at clinics with Medicaid family

planning expansion programs had almost twice the initiation rate as those at clinics

without (25 vs 13 per 100 person-years; AHR= 2.26; 95% CI = 1.59, 3.19). LARC initiation

also increased among participants with public (AHR=1.56; 95% CI = 1.09, 2.22) but not

private health insurance.

Conclusions. Public funding and provider training substantially improve LARC access.

(Am J Public Health. 2016;106:541–546. doi:10.2105/AJPH.2015.303001)

Unintended pregnancy remains a public
health concern in the United States,

with growing disparities by income.1 A large
observational study showed an association
between increased use of long-acting re-
versible contraception (LARC) and declines
in unintended pregnancy.2 LARC includes
intrauterine devices (IUDs) and implants,
which have the highest efficacy among re-
versible methods.3 Although LARC use is
increasing among US women, it remains less
prevalent than in other developed coun-
tries.4,5 Systemic barriers to LARC in the
United States include too few providers of-
fering the methods and the high costs of the
devices.6

Low knowledge and misinformation
about LARC are common among both
providers and patients. A minority of con-
traceptive care providers offer IUDs to

patients at high risk for unintended preg-
nancy, including young and nulliparous
women and women who have just had an
abortion or given birth.7–9 Yet these women
and most others may safely use IUDs and
implants.10 The majority of young women
lack accurate information about LARC
methods and cite health care providers as
their most trusted source of contraceptive
information.11

For uninsuredwomen, the up-front cost of
LARC can be over $1000.12 Although the

Affordable Care Act (ACA; Pub L No. 111–
148) now requires some private health in-
surance plans to cover contraceptives without
cost sharing,13 this requirement was not in
place at the time this study was conducted.
The largest sources of public funding for
contraception are Medicaid and state Med-
icaid family planning expansion programs.14

Most expansion programs broaden eligibility
for contraceptive care based on women’s
income, matching or exceeding expanded
Medicaid eligibility for pregnancy care—
typically, 200% of the federal poverty level
(FPL).15 Qualifying women who receive care
from participating providers may obtain
contraception without out-of-pocket costs.
In an ecological study, these programs were
associated with increased contraceptive use.16

The CHOICE study showed increased
LARCusewhen no-cost contraceptives were
offered, but the design did not include
a comparison group.2 It remains unknown
whether public funding for contraception,
together with provider training, affects
LARC use.

To address low LARC knowledge among
clinicians and support staff, we designed
a 4-hour clinic-wide training curriculum
about LARC methods. We tested the impact
of the training intervention on women’s
LARC use in a cluster randomized trial at
clinics with a variety of public funding sources
for contraception. The impact of funding
sources on LARC use was a prespecified
subanalysis of our randomized trial.17 We
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hypothesized that LARC use would be
higher at intervention clinics and at clinics
with public funding for contraception.

METHODS
We conducted this trial with 40 Planned

Parenthood health centers (40 clusters) in 15
US states from February 2011 to May 2013
(Figure A, available as a supplement to the
online version of this article at http://www.
ajph.org). Detailed methods have been de-
scribed elsewhere.17 Briefly, intervention sites
received a clinic-wide training designed to
reduce barriers to LARC provision. Control
clinics offered standard care.Wemeasured the
impact of the clinic training intervention on
individual-level contraceptive outcomes. We
used a cluster design to avoid the contami-
nation that might occur with individual
randomization after a clinic-wide training
intervention.18

Eligible clinics had at least 400 female
patients of reproductive age annually (fewer
than 20% of whom were receiving LARC
at baseline), no concurrent LARC in-
terventions, and no shared staff with other
study clinics. Patient recruitment, which
began after completion of the training at
intervention sites, occurred during visits for
family planning or abortion care. Eligible
patients

1. were aged 18 to 25 years,
2. spoke English or Spanish,
3. were at risk for unintended pregnancy

(sexually active within 3months and not
pregnant),

4. didnot desire pregnancywithin12months,
5. received contraceptive counseling, and
6. werewilling to be contacted for follow-up.

An independent third party randomized
clinics using a computerized number gener-
ator, which stratified by clinic size (£ 4000 vs
> 4000 annual patients). We concealed allo-
cation until study initiation. Clinics were not
blinded after study initiation, as it was ap-
parent whether a clinic received the in-
tervention. Participants were not made aware
of the intervention, but were not formally
blinded. The data analyst was blinded to
group assignment.

The study was registered with
ClinicalTrials.gov (NCT01360216). Partici-
pants could receive remuneration of up to
$160 during the 1-year follow-up. Therewere
no adverse events in this behavioral study.

Intervention
The intervention was a 4-hour continuing

medical education–accredited training for all
clinic staff. We designed the training using
formative research that identified knowledge
deficits among US providers.7–9,19,20 The
curriculum included a didactic session with
updated evidence on intrauterine devices and
the implant, a hands-on IUD insertion
practicum for clinicians, and counseling role
play for health educators. The session dem-
onstrated the use of theUSMedical Eligibility
Criteria for Contraceptive Use and the tiers-
of-effectiveness approach for contraceptive
counseling.10,21 The training emphasized
LARC ethical issues, including the impor-
tance of patient-centered counseling and
removal of a LARC method upon a patient’s
request. A video featured other providerswho
had successfully integrated LARC into
practice, including same-day provision. We
also asked intervention clinics to play an
educational patient video in thewaiting room
that showed peer experiences with LARC.
For interested clinicians, we facilitated im-
plant training. For clinic managers, we pro-
vided technical assistance for billing and
reimbursement.

Measures and Procedures
The primary outcome was LARC initia-

tion (yes or no) during 12 months of follow-
up. Women reported LARC initiation via
questionnaires at baseline and at 3, 6, 9, and 12
months, and we collected data on LARC
insertions from medical records review at 12
months. To better understand the factors
influencing women’s LARC use, we also
assessed participants’ decision to use LARC
(yes or no) during the enrollment visit by
funding variables.

We assessed sources of funding for con-
traception using clinic- and individual-level
data. Managers reported whether the clinic
had a Medicaid family planning expansion
program based on income (185%–200% of
the FPL; yes or no) or provided reduced-cost
care through the federal Title X family

planning program (yes or no). Participants
reported what kind of health insurance they
had (none, private, public, don’t know).

We collected baseline questionnaire data
on factors associatedwith contraceptive use,22

including age, race/ethnicity, parity, LARC
use within 3 months of baseline, primary
sexual partner, and receipt of public assistance
(i.e., welfare, Special Supplemental Nutrition
Program for Women, Infants, and Children
[WIC], food stamps, unemployment). We
assessed attitude toward pregnancy with
a question on whether the participant would
feel happy or unhappy if she became pregnant
in the next year. Visit type was a clinic-level
variable determined by the services received
by participants recruited at the site (abortion,
family planning).

To monitor fidelity to the concepts taught
in the training, clinic staff noted their coun-
seling practices on a visit summary form for
each participant.

Analyses
The sample size was based on the primary

outcome, the proportion of women initiating
LARC during follow-up. Using a compari-
son of 2 group estimates, and assuming
4% LARC in control sites and 10% in in-
tervention sites, ana of 0.05 and b of 0.20, an
intracluster correlation of 0.02 with an av-
erage cluster size of 30, and 20% loss to
follow-up, we calculated that a sample size of
1248 participants was required. We set a re-
cruitment goal of 1600 in case study sites
recruited fewer than anticipated participants.

We conducted analyses at the individual
level; analyses followed an intent-to-treat
approach and accounted for clinic-level
clustering.23 Using life table analysis, we
assessed LARC initiation rates overall, by
study arm, and by funding source (Medicaid
family planning expansion program, Title X,
health insurance). In multivariable models,
we included the funding source variables
significant in bivariable models and other
covariables (age, race/ethnicity, parity, public
assistance, primary sexual partner, LARC use
in 3 months prior, pregnancy attitude, visit
type). To estimate the effects of the in-
tervention and funding sources on time to
LARC initiation, we used Cox proportional
hazards models with shared frailty. Partici-
pants contributed observation time to the
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analysis until they initiated LARC, became
pregnant, or exited the study at 12 months;
there was no loss to follow-up. Analyses
excluded women already using LARC at
enrollment. We repeated proportional haz-
ards analyses, including covariables selected
a priori at the individual level (age, race/
ethnicity, parity, recent LARC use, primary
sexual partner, public assistance, pregnancy
attitude) and site level (visit type), as well as
funding source variables (Medicaid family
planning expansion, Title X, health in-
surance).Weused an interaction term to assess
whether Medicaid family planning expan-
sions modified the effect of the provider
training. Because primary trial analyses found
significant interaction between the in-
tervention and visit type,17 we also tested an
interaction term with the intervention and
visit type. To test whether the proportional
hazards assumption was met, we used
Schoenfeld residuals and log-log plots against
time.We repeated analyses, including LARC
initiated after a pregnancy occurred, using
logistic regression with generalized estimated
equations (GEE) and robust standard errors
for clustering.

To explore how funding sources affected
LARC initiation, we also examined their
relationship with women’s decision to use

LARC using multivariable GEE logistic re-
gression.We then examinedwhetherwomen
who decided to use LARC at baseline were
more likely to actually initiate the method if
they received care at a clinic with Medicaid
family planning expansion or Title X pro-
grams, using multivariable proportional
hazards. We used Stata version 13.0 (Stata-
Corp LP, College Station, TX) for analyses.
We used multiple imputation for missing
data, which was less than 1% for any variable.
We report results of 2-sided tests at the P< .05
level.

RESULTS
Forty clinics participated in the study. In

total, 1500 participants enrolled (802 in-
tervention, 698 control) from May 2011 to
April 2012, with follow-up until May 2013.
For the LARC initiation analysis, we ex-
cluded the 1.5% of participants using LARC
at enrollment (n = 22; 10 intervention, 12
control), leaving 1478 (792 intervention, 686
control) in survival analyses. For analyses on
decision to use LARC, we included all par-
ticipants (802 intervention, 698 control). For
analyses among women who decided to use

LARC at baseline, we included 325 women
(216 intervention, 109 control).

Characteristics of participants and clinics
were similar by study arm (Table 1; Table A,
available as a supplement to the online version
of this article at http://www.ajph.org). We
also assessed characteristics by Medicaid
family planning expansion and found no
differences. One quarter (26%) of participants
reported that they received some form of
public assistance; 38% reported having no
health insurance, 30% had private insurance,
and 28% had public insurance. Overall, 63%
of clinics had a Medicaid expansion program
and 58% received some Title X funding.
Compared with other public funding,
however, Title X funding was rarely used to
cover contraceptive visits, as shown by clinics’
primary payers for contraceptive visits
(Medicaid family planning expansion, 43%;
Medicaid, 20%; self-pay, 20%; private in-
surance, 12%; Title X, 5%).

Eighteen percent (273 of 1478) of par-
ticipants initiated LARC; 13% (n= 188) used
IUDs and 6% (n= 85) used implants. Among
women using LARC, 81% (221 of 273)
initiated within 3 months following the en-
rollment visit. The 1-year initiation rate was
20 per 100 person-years (PY). LARC initi-
ation was significantly higher in intervention

TABLE 1—Characteristics of Study Participants and Clinics: United States, February 2011–May 2013

Characteristic

Participants, No. (%) Clinic Sites, No. (%)

Intervention (n = 802) Control (n = 698) Total (n = 1500) Intervention (n = 20) Control (n = 20) Total (n = 40)

Parity (n = 1489)

Nulliparous 585 (73.4) 467 (67.5) 1052 (70.7)

1 137 (17.2) 141 (20.4) 278 (18.7)

‡ 2 75 (9.4) 84 (12.1) 159 (10.7)

Has primary sexual partner (n = 1474) 639 (80.7) 561 (82.3) 1200 (81.4)

Pregnancy attitude (n = 1484)

Happy 136 (17.2) 157 (22.7) 293 (19.7)

Unhappy 657 (82.9) 534 (77.3) 1191 (80.3)

Medicaid family planning expansion

Yes 12 (60.0) 13 (65.0) 25 (62.5)

No 8 (40.0) 7 (35.0) 15 (37.5)

Title X funding

Yes 13 (65.0) 10 (50.0) 23 (57.5)

No 7 (35.0) 10 (50.0) 17 (42.5)

Visit type

Family planning 12 (60.0) 11 (55.0) 23 (57.5)

Abortion 8 (40.0) 9 (45.0) 17 (42.5)

Note. Some rows do not sum to total because of missing responses.
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clinics than in control clinics (22 vs 18 per 100
PY; adjusted hazard ratio [AHR]= 1.43; 95%
confidence interval [CI] = 1.04, 1.98;
Figure 1). Analyses including LARC initiated
after a pregnancy during the study yielded
similar rates (23 vs 19 per 100 PY).

LARC initiationwas significantly higher at
clinics with Medicaid expansion program
than in clinics without Medicaid expansion
(25 vs 13 per 100 PY; AHR=2.26; 95%
CI= 1.59, 3.19; Figure 2). Clinic receipt of
any Title X funding was not associated with
LARC initiation in bivariable analysis
(HR=0.96; 95% CI= 0.61, 1.52) and was
excluded from multivariable models. In-
teraction terms between the intervention and
Medicaid expansion (P= .10) and visit type
(P= .15) did not reach significance and were
not included.

When we controlled for sites’ Medicaid
expansion programs, women with public
health insurance had higher LARC initiation
than uninsured women (AHR=1.56; 95%
CI= 1.09, 2.22) (Table 2), indicating that
Medicaid was associated with increased
LARC initiation.Womenwith private health
insurance initiated LARC at rates similar to
those of uninsured women (AHR=1.06;
95% CI= 0.75, 1.49). Study arm met pro-
portionality assumptions in the multivariable
model, but Medicaid family planning ex-
pansion did not. Log-log plots indicated that
nonproportionality by expansion was limited

to the first 2 weeks after enrollment. Results
from GEE models for LARC use were
similar to results from proportional hazards
models.

Relationships between funding sources
and decision to use LARC followed the same
patterns as in the main outcome: women
receiving care at sites with Medicaid family
planningexpansionsweremore likely to decide
to use LARC than women at sites without
Medicaid expansion (25% vs 19%; adjusted
odds ratio [AOR]=1.59; 95%CI=1.17, 2.15),
but there was no difference by site Title X
funding (22% vs 24%; AOR=0.83; 95%
CI=0.61, 1.11). Compared with uninsured
women, women with public insurance were
more likely to decide to use LARC
(AOR=1.80; 95% CI=1.27, 2.53) but
women with private insurance were no more
likely (AOR=1.25; 95% CI=0.87, 1.78).
Among those who decided to use LARC at the
enrollment visit, 61% (197 of 325) initiated the
method within 1 year; however, those at clinics
with Medicaid family planning expansions had
higher LARC initiation rates than women at
clinics without these programs (AHR=2.04;
95% CI=1.32, 3.16).

Among intervention site providers, fidelity
to the skills included in the training was high:
providers reported that they discussed the
efficacy of IUDs and implants with 87% of
patients and used the tiers-of-effectiveness
approach to counseling with 81%.

DISCUSSION
Our results show that youngwomen at risk

for unintended pregnancy were interested in
using LARC methods, and that Medicaid
family planning expansion programs
addressing the high costs of these methods
were critical to initiation.Womenweremore
likely to initiate LARC in clinics where
providers had received an evidence-based
training designed to increase their ability to
offer these methods.

This study did not provide free LARC
devices, and participants paid for contracep-
tives with cash, insurance, and a variety of
public programs. Over 40% of contraceptive
care visits at study sites were paid primarily by
Medicaid family planning expansion pro-
grams, and these programs helped to fill a key
funding gap for women wanting to use
LARC. As of October 2015, 11 of the 21
states with Medicaid family planning eligi-
bility expansions based on eligibility at or
above 185% of the FPL are established as
permanent state plan amendments; the re-
mainder will expire without action from the
states.24

Public health insurance was also associated
with greater LARC initiation. The role of
public insurance will likely grow as some
states offer Medicaid to more residents under
the ACA. As of October 2015, 31 states had
expanded Medicaid eligibility to adults
earning up to 138% of the FPL.25 Among the
other states that have not expandedMedicaid,
10 also lacked family planning expansion
programs. One in 5USwomen aged 18 to 25
years—the group at highest risk for un-
intended pregnancy—live in these states.26

Regardless of who is eligible for Medicaid,
meaningful LARC access will require that the
methods be adequately reimbursed and that
removal of the methods be a covered benefit.

Clinics’Title X funding was not associated
with LARC use. This program is important,
but it has limited funds and is often used to
support clinic services more broadly rather
than cover individual visits.14 Likewise,
women’s private health insurance was not
associated with LARCuse. Because this study
was conducted before ACAprovisions related
to contraceptive coverage came into effect,
some plans probably did not cover IUDs or
implants. In 2014, an estimated 26% of em-
ployees with private health insurance had
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FIGURE 1—Initiation of Use of Long-Acting Reversible Contraceptive (LARC), by Study Arm:
United States, February 2011–May 2013
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grandfathered plans, which are exempt from
the requirement to cover contraception
without cost sharing.27 As a result of the
Burwell vHobby Lobby (573U.S. 13-354 (2014))
ruling, some “closely held corporations” will
also be exempt. It remains unclear howmany
women’s health insurance planswill not cover
contraception.

Because of nonuniform provision of
Medicaid and challenges to the ACA’s con-
traceptive coverage provisions, health care
reform will not obviate the need for public

funding for contraception. Furthermore,
not all women eligible for expanded public
and private insurance will obtain coverage.
Massachusetts learned after implementing
its health care reform that young women are
particularly susceptible to gaps in coverage
and may have concerns about the confi-
dentiality of services.28 Several states’
Medicaid family planning expansion pro-
grams provide models for how to address
lack of coverage, gaps in coverage, in-
adequate coverage, and confidentiality

issues.15 Recent legislative attempts to cut
funding for Planned Parenthood and other
Title X recipients threaten patients’ cov-
erage for contraceptive care.

This study has limitations. The findings
may not be generalizable beyond family
planning clinics like Planned Parenthood
health centers. The effects of the in-
tervention may diminish with time. Some
clinics participating in this study had
Medicaid family planning expansion pro-
grams that determined eligibility based on
income at 185% to 200% of the FPL; pro-
grams with more limited eligibility criteria
are likely to have less impact on women’s
LARC use. Furthermore, unmeasured state
traits may have affected both expansion
programs and LARC use. The landscape
of private health insurance coverage is
changing as new guidance for the ACA is
introduced. More private health insurance
plans may include LARC than did during
this study period.

This study also has strengths. The cluster
randomized design provides strong evidence
of an intervention effect. The impact of this
replicable intervention may be larger in other
practice settings with lower baseline staff
knowledge about LARC29; staff at our study
clinics started with relatively high LARC
knowledge.30 Clinic staff at intervention sites
had high fidelity to the counseling techniques
included in the training, and the study had
low loss to follow-up.

Ultimately, reaching the national goal of
reducing unintended pregnancy will require
the dissemination of effective interventions to
improve clinical care for contraception.31The
training intervention we tested here was
designed to be scalable for community clinics
serving women throughout the United
States. Future efforts to reduce unintended
pregnancy should address both the skills of
clinic staff and the high up-front costs of
contraception.
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TABLE 2—Initiation of Use of Long-Acting Reversible Contraceptive (LARC), by Study Arm
and Funding Source (n =1478): United States, February 2011–May 2013

Variable No. (Rate/100 PY)

Hazard Ratio (95% CI)

Model 1 Model 2

Study arm

Control 111 (18.1) 1 (Ref) 1 (Ref)

Intervention 162 (21.9) 1.43 (1.04, 1.98) 1.44 (1.03, 2.01)

Medicaid family planning expansion

No 68 (13.5) 1 (Ref) 1 (Ref)

Yes 205 (24.6) 2.26 (1.59, 3.19) 2.21 (1.55, 3.16)

Health insurance

None 86 (16.7) . . . 1 (Ref)

Private 64 (15.8) . . . 1.06 (0.75, 1.49)

Public 110 (30.2) . . . 1.56 (1.09, 2.22)

Don’t know 10 (15.8) . . . 1.03 (0.53, 2.01)

Note. CI = confidence interval; PY = person-years. Models included age, race/ethnicity, parity, public
assistance, primary sexual partner, LARC use in 3 months prior to enrollment, pregnancy attitude, and
visit type.
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