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Context: Providing long-acting reversible contraception (LARC; eg, subdermal

implants and intrauterine devices [IUDs]) can help mitigate rates of unintended

pregnancy because they are the most effective reversible contraceptive methods.

However, many varied barriers to LARC placement are reported. Medical education

and training can be tailored if there is a better understanding of how barriers predict

LARC referral and to predicting LARC placement.

Objective: To understand how a variety of key barriers to LARC placement are

related to one another; to identify which of the barriers, when considered simultan-

eously, predict LARC referral and LARC placement; and to assess the barriers to

LARC placement that persist, even when a major barrier, training, is removed.

Methods: We recruited providers (obstetricians and gynecologists, family physi-

cians, pediatricians, internal medicine physicians, certified nurse practitioners, and

certified nurse midwives) across the state of Ohio. Participants were compensated

with a $35 Amazon gift card for completing an online survey comprising 38

Likert-type items, an 11-item knowledge test, LARC placement and referral ques-

tions, and demographic questions. We conducted data analyses that included correla-

tions, odds ratios, and independent samples t tests.

Results: A total of 224 providers participated in the study. Long-acting reversible

contraception knowledge, training, and provider concerns were correlated with one

another. Training was found to positively predict placement and negatively predict

referral when other barriers, such as knowledge and provider concerns, were consid-

ered simultaneously. Of providers who were trained to place implants, 18.6% (n=16)

said they referred implant placement, and 17.4% (n=15) said they did not place

implants. Of providers who were trained to place IUDs, 26.3% (n=26) said they

referred IUD placement, and 27.3% (n=27) said they did not place IUDs. Those

who referred placement and those who did not place LARCs reported greater bar-

riers (in type and magnitude) to LARC placement than those who did place LARCs.

Conclusion(s): Long-acting reversible contraception knowledge, training, and

provider concerns about barriers to LARC placement were interdependent. Even

when providers were trained to place LARCs, a significant portion referred or did

not place them. Efforts to increase LARC placement need to address multifaceted

barriers.
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F
orty-five percent of all pregnancies in the

United States are unintended.1 Unintended

pregnancies continue to be a public health

concern because of their economic costs, their links

to poor infant and maternal health, and the hardships

they present to women, children, and families.2

Government agencies (eg, Department of Health and

Human Services’ Healthy People 2020 initiative

on family planning) and medical professional organi-

zations (eg, the American College of Obstetrics

and Gynecology,3-6 the American Academy of

Pediatrics7) recommend the provision of long-acting

reversible contraception (LARC; eg, subdermal

implants and intrauterine devices [IUD]) to mitigate

rates of unintended pregnancy because they are more

than 99% effective in preventing pregnancy when

compared with other contraceptive methods.8 Despite

LARC effectiveness and steady increases in their use

in recent years, LARC use among women remains

relatively low, with 12% of women who use contra-

ceptives relying on IUDs and 3% on implants.9

There are many studies that document providers’

(ie, obstetricians and gynecologists, family physicians,

pediatricians, internal medicine, certified nurse practi-

tioners, and certified nurse midwives) barriers to

LARC placement. Our goal was not to uncover novel

barriers. Instead, we sought to integrate some of the

most commonly mentioned provider barriers into

1 study and understand how they are associated with

one another and how they uniquely predict LARC

referral and placement when considered together.

Research findings have demonstrated that these bar-

riers do not exist in isolation.10-12 Our reading of the

literature, which included professional bulletins and

opinions,3-7 systematic reviews,12-14 and empirical

studies,15,16 revealed 3 major barriers to LARC place-

ment: (1) lack of LARC knowledge, including eligibil-

ity criteria for LARCs11-14,16-25; (2) lack of training

and skill in placing LARCs12-15,22,24; and (3) provider

concerns.

We included 4 subtypes of provider concerns in this

study: (1) perceptions of patients’ worries that LARCs

are risky and unsafe5,6,12,17-19,23,25,26; (2) concerns

about LARCs as safe and appropriate choices for

patients5,6,11,17,19,27-29; (3) concerns about procedural

risks and complications5,6,18,19,25; and (4) concerns

about resource constraints, including cumbersome

reimbursement processes and inadequate supply and

personnel.11,12,22-25,28 Despite this burgeoning litera-

ture, statistical evidence derived from a larger sample

of providers of how these barriers are associated with

one another is lacking.

The current study assessed the relative weight of

these barriers when they are considered together in pre-

dicting physicians’ LARC referral and placement. Most

studies10,17,27 documented the barriers to LARC place-

ment using an inductive approach by interviewing dif-

ferent providers caring for varied patient populations.

These studies were limited in their capacity to predict

which barriers were most closely associated with

LARC referral and placement. Medical education and

training can be tailored and prioritized if there is a

better understanding of the specific barriers impeding

LARC referral and placement.

Some providers who have training continue to refer

rather than place LARCs themselves. In other words,

the interdependent nature of the barriers to LARC

placement means that even in the absence of some

barriers—and arguably the most commonly cited,

training—there are still obstacles inhibiting providers

from placing LARCs.

Four research questions emerged from our litera-

ture review: (1) How are LARC knowledge, training,

and concerns correlated with one another? (2)

Which barriers (knowledge, training, and 4 sources

of provider concern), relative to one another, are

the strongest predictors of whether providers refer

LARC placement to other providers? (3) Which of

the barriers, relative to one another, are the strongest

predictors of whether providers currently place

LARCs? (4) Among providers who were trained to

place LARCs, how did the barriers differ between

those who did or did not place and those who did

or did not refer?
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Methods
This study and its protocol were approved by Ohio

University’s institutional review board. We collected

data during the summer and fall of 2016. Providers (ie,

obstetricians and gynecologists, family physicians,

pediatricians, internal medicine, certified nurse practi-

tioners, and certified nurse midwives) who provided

care to adolescent and adult women (aged 13-55

years) were recruited from across the state of Ohio to

participate in this study. As part of a larger project

about providers and LARCs, we recruited broadly

within the state of Ohio (about half of Ohio’s 88 coun-

ties). Providers need not have placed a LARC to partici-

pate. The only exclusion criterion was that providers

could not be a current resident physician.

Using standard conventions (β=.80; α=.05) and expect-

ing a medium effect size (odds ratio, 1.72), we used

G*Power30 to determine that the sample size needed was

139. To achieve this minimum sample size, recruitment

was done in 4 phases. First, we located publicly available

practice and provider information to obtain 19 providers’

email addresses. Second, we contacted program managers

and directors at these sites to request access to provider

emails or to request that they share the survey on our

behalf. Third, we used the Centers for Osteopathic

Research Education directory to obtain 2539 provider

emails. Fourth, we posted an advertisement for the study

in the weekly Ohio Osteopathic Association newsletter.

In our recruitment materials and in the questionnaire, we

defined LARCs as subdermal etonogesterel implants and

levonorgesterel and copper IUDs.

Upon accessing the online survey via Qualtrics soft-

ware, providers were presented with informed consent.

If they agreed to participate, they continued to the ques-

tionnaire. Participants received a $35 Amazon gift card

for their participation.

Measures
Our questionnaire contained a series of measures

designed to assess providers’ LARC knowledge and

training and to understand their perceived concerns

about LARC placement. The order of these measures

was randomized to prevent order effects. At the end of

the questionnaire, providers were asked to report demo-

graphic information and information about their practice.

Knowledge

We developed 11 multiple-choice and true/false ques-

tions to assess providers’ knowledge of LARCs. The

items were based on research concerning common mis-

conceptions about LARCs and current eligibility cri-

teria for LARC placement. We asked, “Based on

current data, what percentage of patients request

removal of implant due to bleeding?” We also asked

participants to identify the contents of various LARCs,

as well as their recommended length of placement (eg,

1, 3, 5, or 10 years). Scores were calculated as the sum

of the participants’ correct answers.

Training

Two items on a Likert-type scale (1=strongly disagree

to 5=strongly agree) assessed training for LARCs:

“I am trained to place implants/IUDs” and “I know

how to access training to insert implants/IUDs.”

Scores were computed as the mean of the items.

Concerns

Concerns comprised patient, provider, procedural, and

resource concerns. We measured providers’ perceptions

of patients’ concerns with 4 items on a Likert-type scale

(1=strongly disagree to 5=strongly agree). Items

included, “I think patients are concerned about device

malplacement/migration” and “I think patients believe

implants/IUDs increase risk of infertility.” Scores were

computed as the mean of the items.

We measured providers’ general concerns with

3 items on a Likert-type scale (1=strongly disagree to

5=strongly agree). Items included, “I believe implants

discourage condom use” and “I am concerned it can

migrate or shift/be displaced.” Scores were computed

as the mean of the items.

We measured providers’ procedural concerns with

4 items on a Likert-type scale (1=strongly disagree to

5=strongly agree). Items included, “I am concerned
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about immediate procedural risks and device complica-

tions” and “I believe placement procedure is compli-

cated.” Scores were computed as the mean of the items.

We measured providers’ resource concerns with

6 items on a Likert-type scale (1=strongly disagree to

5=strongly agree). Items included, “I think they take

too much time for counseling,” “I do not have the

necessary equipment and/or adequate supply of

implants,” and “I believe the process of precertifying

and ordering for the implant devices is cumbersome.”

Scores were computed as the mean of the items.

Outcome Variables

We asked providers whether they refer placement of

implants and IUDs to other providers (yes or no), and

whether they currently place implants and IUDs (yes

or no).

Statistical Analysis
We conducted all statistical tests using SPSS statistical

software version 25.0 (IBM) and used a significance

level of α=.05. We used a combination of correlation,

regression, cross-tabulation, and independent-sample

t test analyses to answer our 4 research questions.

Results
A total of 224 providers participated in the study.

Demographics and practice characteristics are presented

in Table 1. Long-acting reversible contraception refer-

ral and placement rates for the sample and by provider

specialty are presented in Table 2.

Our first research question asked how LARC knowl-

edge, training, and concerns were correlated with one

another. Table 3 provides the bivariate correlations

among the variables. Knowledge, training, and concerns

were all significantly related to one another with a few

exceptions.

Our second and third research questions asked which

barriers (knowledge, training, and the 4 sources of

concern) mattered most (relative to one another) in

predicting whether providers referred placement to

other providers and whether they currently place

implants and IUDs. Because the outcome variables

were dichotomous in nature, we conducted 2 binary

logistic regressions each for implants and LARCs, 1

for each outcome variable (0=no and 1=yes for both

referring and placing). Training, knowledge, perceived

patient concerns, provider concerns, procedure con-

cerns, and resource concerns were entered together as

predictors for each of the 4 models (referral and place-

ment for implants and IUDs).

When the outcome variable was LARC referral to

other providers, we found that only implant training

significantly and negatively predicted implant referrals

(Table 4). The inclusion of knowledge, training, and

barriers to the model improved the accuracy of predict-

ing which providers did and did not refer implant place-

ment by 23%, from 64.1% to 87.4%. Intrauterine

device training negatively predicted IUD referral. The

inclusion of knowledge, training, and barriers to the

model improved the accuracy of predicting which pro-

viders did and did not refer IUD placement by 25%,

from 61.6% to 86.9%.

When placing LARCs was the outcome variable, we

found that only implant training predicted placing

implants (Table 4). The inclusion of knowledge, train-

ing, and barriers to the model improved the accuracy

of predicting which providers did and did not place

implants by 26%, from 66% to 92.5%. Intrauterine

device training and LARC knowledge predicted

placing IUDs. The inclusion of knowledge, training,

and barriers to the model improved the accuracy of pre-

dicting which providers did and did not place IUDs by

27%, from 65% to 92.4%.

Our fourth research question asked how, among pro-

viders who are trained to place LARCs, knowledge,

training, and concerns differed between those who did

or did not refer or place LARCs. Cross-tabulations

revealed that 86 providers in the sample reported

implant training (ie, they selected 4=somewhat agree

or 5=strongly agree on the item, “I am trained to place

implants”). Of the providers trained to place implants,

18.6% (n=16) said they refer implant placement, and
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17.4% (n=15) said they did not place implants.

Ninety-nine providers in the sample reported IUD train-

ing (ie, they selected 4=somewhat agree or 5=strongly

agree on the item, “I am trained to place IUDs”). Of

them, 26.3% (n=26) said they refer IUD placement,

and 27.3% (n=27) say they did not place IUDs. We

conducted a series of independent samples t tests com-

paring those who do/do not refer and those who do/do

not place LARCs and knowledge and concerns. For

both implants and IUDs, those who were trained and

referred or did not place LARCs had significantly

higher provider, procedure, and resource concerns and

scored significantly lower in knowledge, than those

who were trained and did not refer or place. Table 5

provides results from the mean comparisons.

Discussion
We found that all of the barriers to implant placement

assessed in this study were moderately to strongly cor-

related with one another, which suggests interdepend-

ence among training, knowledge, and provider

concerns. The current study is consistent with more

descriptive studies,11,22 finding that within a given

sample, providers report a variety of barriers. As an

exception, no significant relationship was found

between providers’ LARC knowledge and their

Table 1.
Demographics and Practice Characteristics of
Ohio Providers Participating in LARC Placement
Studya (N=224)

Demographics and
Characteristics No. (%)

Age, Mean (SD), y 45.24 (10.44)

Years in Practice, Mean (SD) 13.81 (9.54)

Sex

Men 87 (43.3)

Women 113 (56.2)

Ethnicity

White 166 (82.2)

Asian 21 (10.4)

Hispanic 7 (3.5)

Black/African American 3 (1.5)

Other 5 (2.5)

Provider Type

Osteopathic physician 93 (46.0)

Allopathic physician 85 (42.1)

Certified nurse practitioner 19 (9.4)

Certified nurse midwife 4 (2.0)

Provider Specialty

Family medicine 115 (51.3)

OB/GYN 40 (17.9)

Pediatrics 37 (16.5)

Internal medicine 32 (14.3)

Practice Type

Hospital 76 (37.6)

Private 43 (21.3)

Group 37 (18.3)

Academic 25 (12.4)

FQHC 15 (7.4)

Other 6 (3.0)

Distance to Inpatient Facility

<25 miles 195 (98.0)

Mean Percentage of Patient Population by

Patient Age, y

<13 18.4

13-18 17.3

(continued)

Table 1. (continued).
Demographics and Practice Characteristics of
Ohio Providers Participating in LARC Placement
Studya (N=224)

Demographics and
Characteristics No. (%)

19-50 41.8

>50 32.8

a Providers are defined as obstetricians and gynecologists (OB/GYN),

family physicians, pediatricians, internal medicine, certified nurse

practitioners, and certified nurse midwives

Abbreviations: FQHC, federally qualified health center; LARC, long-acting

reversible contraception.
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perceptions of patient concerns about implants. One

might think that knowledge would assist providers in

dispelling myths patients might have, and we would

see a significant, negative correlation. However, this

same reasoning may explain our finding that was not

significant: providers may have little to no control over

patients’ concerns about implants and the information

they receive from other sources, including family,

peers, and media.

We found that when the barriers to LARC placement

are considered together, training was the only consistent

predictor of whether a provider placed LARCs and

whether they referred their placement. Generally,

LARC knowledge was positively related to training

and negatively related to concerns, with the exception

that knowledge was not significantly related to percep-

tions of patients’ concerns about implants and IUDs.

Long-acting reversible contraception training was nega-

tively related to all 4 sources of concerns, with the

exception that IUD training was not significantly

related to perceived patients’ concerns about IUDs.

Moreover, all implant-related and IUD-related concerns

were positively related to one another.

Providers who reported any training were more likely

to place LARCs and less likely to refer. The barriers

selected for inclusion in this study improved the capacity

to predict LARC placement and referral by 23% to 27%,

underscoring the significant influence of providers’

knowledge, training, and perceived concerns about

LARC placement and referral. Finally, we found that

even when providers were trained, some still referred

patients to other providers. Approximately one-fifth of

providers who were trained to place implants said that

they still referred implant placement to other providers

or that they did not place implants. These percentages

were higher for IUDs; about one-fourth of trained provi-

ders said that they still referred IUD placement to other

providers or that they did not place IUDs. When we

compared trained providers who placed LARCs with

those who were trained but did not place or with those

Table 2.
Long-Acting Reversible Contraception Placement and Referral Frequencies by Provider Typea

(N=224)b,c

OB/GYN Family Medicine Internal Medicine Pediatrics Total

Refer Implants 7 (17.5) 66 (57.4) 27 (84.4) 31 (83.8) 131 (64.5)

Refer IUDs 1 (2.5) 68 (59.1) 24 (75.0) 33 (89.2) 126 (61.5)

Current No. of Implants Placed per mo 32 (80.0) 33 (28.7) 1 (3.1) 3 (8.1) 69 (33.7)

1-5 23 (71.9) 28 (84.8) 1 (100) 3 (100) 55 (78.3)

6-10 6 (18.8) 4 (12.1) 0 (0) 0 (0) 10 (14.5)

11-25 3 (9.4) 0 (0) 0 (0) 0 (0) 3 (4.3)

Current No. of IUDs Placed per mo 38 (95) 33 (28.7) 0 (0) 1 (2.7) 72 (35.3)

1-5 19 (50) 24 (72.7) 0 (0) 1 (100) 44 (61.1)

6-10 14 (36.8) 5 (15.2) 0 (0) 0 (0) 19 (26.4)

11-25 5 (13.2) 0 (0) 0 (0) 0 (0) 5 (6.9)

a Providers are defined as obstetricians and gynecologists (OB/GYN), family physicians, pediatricians, internal medicine, certified nurse
practitioners, and certified nurse midwives.

b Specialty percentages reflect within specialty frequencies, not overall sample.
c Data are given as No. (%).

Abbreviations: IUD, intrauterine device.
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who referred, we found a pattern that held for both

implants and IUDs. Trained providers who did not

place and providers who referred had less LARC knowl-

edge and greater concerns (provider, procedure, and

resource) than providers who placed LARCs.

The importance of our findings can be understood

holistically as pointing to a need to address barriers to

LARC more comprehensively when possible. Several

intervention studies21,31-33 have documented the rela-

tive success of LARC training in the form of knowl-

edge and skills for LARC provision. Likewise, other

studies have found that increasing LARC supply and

affordability to encourage same-day placement has

increased LARC use, which is particularly important

among vulnerable populations.34,35 In particular, we

note the efficacy of interventions that take a multifa-

ceted approach to reducing barriers to LARC placement

and addressing LARC knowledge, LARC placement,

and counseling patients about LARC.32,33 While it

may not be feasible to address all barriers with 1 inter-

vention, the literature and the findings of the current

study suggest that training may be the most important

barrier to overcome. In particular, future efforts to

address training should consider how consistency and

varied requirements may affect providers’ perceived

barriers and placement of LARCs (eg, providers receiv-

ing implant training from a pharmaceutical company vs

IUD training from a senior provider).

Table 3.
Mean (SD) and Correlations Among the Variables of LARC Knowledge, Training, and Concerns of Health Care Providers,a
(N=224)

LARC
Variables

Mean
(SD)

Cronbach
α

LARC
Knowledge

Implant IUD

Training
Patient

Concerns
Provider
Concerns

Procedure
Concerns

Resource
Concerns Training

Patient
Concerns

Provider
Concerns

Procedure
Concerns

LARC

Knowledge

7.44 (2.46) NA NA NA NA NA NA NA NA NA NA NA

Implant

Training

3.07 (1.48) 0.71 0.49b NA NA NA NA NA NA NA NA NA

Implant

Concerns

Patient 3.04 (0.76) 0.73 −0.09 −0.22b NA NA NA NA NA NA NA NA

Provider 2.34 (0.83) 0.65 −0.37b −0.39b 0.40b NA NA NA NA NA NA NA

Procedure 2.01 (0.93) 0.89 −0.45b −0.46b 0.43b 0.72b NA NA NA NA NA NA

Resource 2.51 (0.95) 0.84 −0.52b −0.67b 0.37b 0.60b 0.67b NA NA NA NA NA

IUD Training 3.02 (1.36) 0.77 0.54b .73b −0.06 −0.30b −0.32b −0.55b NA NA NA NA

IUD

Concerns

Patient 3.13 (0.99) 0.87 −0.03 −0.08 0.46b 0.24b 0.21b 0.21b −0.08 NA NA NA

Provider 2.79 (0.76) 0.64 −0.28b −0.30b 0.37b 0.55b 0.48b 0.44b −0.20b 0.45b NA NA

Procedure 2.30 (0.98) 0.88 −0.43b −0.43b 0.35b 0.54b 0.64b 0.59b −0.42b 0.46b 0.63b NA

Resource 2.58 (0.98) 0.85 −0.50b −0.57b 0.28b 0.53b 0.58b 0.81b −0.55b 0.33b 0.48b 0.72b

a Providers are defined as obstetricians and gynecologists (OB/GYN), family physicians, pediatricians, internal medicine, certified nurse practitioners, and certified nurse midwives.
b P<.001.

Abbreviations: IUD, intrauterine device; LARC, long-acting reversible contraception.
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Moreover, efforts to improve training and education

for LARCs should begin in medical school by teaching

students the current recommendations regarding LARCs

as first-choice contraceptives for adolescents and women

of reproductive age. In residency settings, program direc-

tors can ensure early training for residents (ideally as first-

year residents) so they have several years to develop their

knowledge and procedural skills with the mentorship and

supervision. For providers who have been in practice for

years and are being trained in LARC placement for the

first time, it is important to ensure mentorship and

support from colleagues experienced in LARC placement

as they work to develop the new procedural skills and

knowledge required to provide LARC.

One of the limitations of this study was the sample,

which comprised only providers in Ohio. It does not

represent the knowledge, training, and perceived con-

cerns of all providers in the United States. Because we

recruited participants through a professional network,

the sample may not represent all Ohio providers either.

Despite these limitations, this research demonstrates the

highly interdependent nature of the barriers to LARC

placement, confirms the significance of training, and

suggests that even providers who are trained to place

LARCs may face considerable barriers to placement

that result in referrals and nonplacement.

Overall, this study and existing research10,22,24 point

to the importance of context in addressing LARC

Table 4.
Logistic Regressions Predicting LARC Placement and Referrals by Providersa in Ohio, (N=224)

LARC Variables Refer Placement, ORb 95% CI Place, ORb 95% CI

Implants

Knowledge 0.86 0.70-1.06 1.16 0.90-1.50

Training 0.29c 0.19-0.45 7.46c 3.74-14.90

Concerns

Patient 1.02 0.54-1.91 0.95 0.41-2.21

Provider 0.97 0.48-1.96 0.78 0.32-1.87

Procedure 1.18 0.55-2.50 0.75 0.27-2.07

Resource 1.33 0.63-2.80 0.53 0.20-1.45

IUDs

Knowledge 0.88 0.71-1.09 1.47d 1.08-2.01

Training 0.31c 0.20-0.49 5.64c 2.70-11.80

Concerns

Patient 0.59 0.36-0.97 1.43 0.75-2.72

Provider 1.14 0.55-2.40 1.31 0.49-3.51

Procedure 1.41 0.68-2.90 0.54 0.21-1.40

Resource 1.72 0.84-3.54 0.44 0.17-1.17

a Providers are defined as obstetricians and gynecologists, family physicians, pediatricians, internal medicine, certified nurse practitioners,
and certified nurse midwives.

b An odds ratio (OR) >1.0 is a positive association to referral and to placement; an OR <1.0 is a negative association, or greater likelihood of
not referring and not placing.

c P<.001.
d P<.05.

Abbreviations: IUD, intrauterine device; LARC, long-acting reversible contraception.
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placement by recognizing not only providers’ unique

and interdependent barriers to LARC placement, but

also the unique needs of the communities in which they

practice, as different populations experience different

LARC barriers. Medical education and training and con-

tinuing medical education need to address the barriers to

LARC placement in different settings and populations in

order to reduce them. For example, future research can

consider how providers’ LARC placement and referral

may differ based on population, including urban vs

rural, elderly vs nonelderly, as well as patient race/ethni-

city, provider specialty, and insurance type.13,14,22

Conclusion
Long-acting reversible contraception knowledge, train-

ing, and provider concerns about barriers to LARC

placement were interdependent. Even when providers

were trained to place LARC, a significant portion

referred patients to other providers or did not place

them. Efforts to increase LARC placement need to

address multifaceted barriers.
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