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ABSTRACT

Objective: To assess provider practice patterns on type of progesterone prescribed and barriers

United States the highest rate of preterm
birth among countries in the industrialized

world.3

specific to 17 a-hydroxyprogesterone caproate utilization for preterm birth prevention.

Study Design: A survey mailed to providers assessed utilization and barriers to long-acting
reversible contraception and progesterone for preterm birth prevention. Data analysis included
chi-square tests for homogeneity followed by post hoc tests of proportions to detect significant

pairwise differences.

Results: Five hundred sixty-three of 1,695 respondents who provide prenatal care were included in
the analysis. More obstetric than family medicine and midwife providers (87.4% vs 31.4% and 72.6%,
respectively; P<.001) prescribed any progesterone for preterm birth prevention. More obstetric
providers prescribed 17c-hydroxyprogesterone caproate (170HP-C) compared with family medicine
and midwife providers (98.1% vs 77.8% and 80.5%, respectively; P<.0001). Family medicine and
midwife providers prescribed oral progestertone more often than obstetric providers (40.7% and
24.4% vs 13.1 %; P<.05). System-level barriers to 170HP-C were reported more often than patient-
level barriers at a rate that was highest among family medicine and midwife providers.

Conclusion: 170HP-C has been demonstrated to be an effective method for prevention of
recurrent preterm birth. It is used significantly less—and oral progesterone is used significantly
more—by family medicine and midwife providers, emphasizing the need for increased education
and decreased treatment barriers for its utilization for preterm birth prevention.

INTRODUCTION
Preterm birth constitutes the leading cause of neonatal morbid-
ity and infant mortality in the United States.! In 2016, approxi-

mately 1 in 10 infants were born preterm nationwide,? giving the
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Previous spontaneous preterm birth is
the greatest risk factor for subsequent pre-
term birth, recurring in 35% to 50% of
women at similar gestational ages.4 Several
studies have demonstrated progesterone
supplementation to be an effective method
for prevention of recurrent preterm birth,
with appropriate patient selection, clinical
scenario, and route of administration.5>6
Currently, 250mg 170-hydroxyprogester-
one caproate (170OHP-C) administered
intramuscularly on a weekly basis starting
at 16 to 20 weeks through 36 weeks ges-
tation or delivery (whichever is achieved
first) is the only agent approved by the
Food and Drug Administration (FDA) for
prevention of recurrent spontaneous pre-
term birth,” and the American College of
Obstetricians and Gynecologists (ACOG)
and the Society for Maternal-Fetal Medicine both endorse its use
for prevention of recurrent preterm birth in singleton pregnan-
cies.8-10

Makena is an FDA-approved hydroxyprogesterone capro-
ate injection. Prior to FDA approval in 2011, compounded
170HP-C was used exclusively. Both Makena and compounded
170HP-C are thought to have equivalent efficacy in prevention
of recurrent preterm birth. Both are reimbursable by the state’s
Medicaid program, are endorsed by ACOG, and were available at
the time of this survey.!!

However, evidence suggests 17OHP-C may be underuti-
lized,1213 and a variety of barriers have been identified at the

patient, provider, and system levels.'4 Patient barriers have
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included lack of perception they are at risk of recurrent preterm
birth, lack of knowledge regarding this intervention, or concerns
regarding the risks or side effects of 17OHP-C. Provider barri-
ers include lack of access or availability of 17OHP-C as well as
lack of knowledge regarding its efficacy and recommendations to
provide it. System barriers include issues surrounding access to
health care, which may include patients presenting late to care,
difficulty coordinating administration of the drug, and insurance
coverage.!s Prior literature examining progesterone use has focused
on care provided by those working in obstetric (OB) or mater-
nal fetal medicine practices.'>17 However, much prenatal care in
the United States is provided by those in family medicine and
midwifery,!8 where less is known about their practice patterns in
this area or the unique barriers they face when prescribing proges-
terone. This is of particular importance in rural and underserved
areas, where the availability of OB providers may be limited.

The purpose of this study was to assess progesterone use across
a broad range of specialties and practice locations providing prena-
tal care, in order to identify opportunities to improve 17OHP-C
utilization and impact rising rates of preterm birth. To accomplish
this, we surveyed providers throughout Wisconsin to assess utiliza-
tion of, and barriers to, the use of progesterone for preterm birth
prevention. Specifically, the objectives were: (1) to explore the pre-
scribing/referral patterns of progesterone for preterm birth preven-
tion among prenatal providers; (2) to compare the progesterone
formulations prescribed by providers trained in family medicine
and midwifery with those trained in obstetrics and gynecology;
and (3) to understand the barriers providers face to implementa-

tion of current recommendations.

METHODS

Subjects and Setting

We surveyed physicians and advanced-practice providers (APP) in
obstetrics, family medicine, and midwifery holding active licenses
to practice in Wisconsin. Wisconsin is a state with an urban city
as well as large rural areas, and obstetrical care is provided by those
trained in obstetrics and gynecology (OB), midwifery, and family
medicine.

The study sample was developed from a list of licensed pro-
viders obtained from the Wisconsin Department of Safety and
Professional Services. This list included information about spe-
cialty, subspecialty, licensing, demographic information (age,
sex, and ethnicity), and practice or home address. Providers were
sampled if they held a license in the specialty or subspecialty of
obstetrics, midwifery, family medicine, or pediatrics and had a
mailing address in Wisconsin or within 50 miles of the Wisconsin
border (n=7,750). ArcGIS 10.2 was used to geocode all mailing
addresses, and straight-line buffers were used to identify addresses
meeting our 50-mile criteria. The study was deemed exempt by
the University of Wisconsin-Madison Institutional Review Board.

Surveys were mailed in the fall of 2015 by the University of
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Figure 1. Study Inclusion Flow Diagram for Survey of Wisconsin Prenatal/
Delivery Providers and Progesterone Utilization for Preterm Birth Prevention

3000 surveys mailed
1002 Ob-Gyn 323 Midwifery
1000 Family Medicine 675 Pediatrics

: 132 undeliverable

¢ 1193 not returned :

: 14 returned but classified as nonresponders

¢ (7 refused, 1 gone for duration, 1 deceased, :
ould not be identified) :

1661 surveys returned (56.5% adjusted RR)
592 Ob-Gyn (59.7%) 207 Midwifery (65.5%)
520 Family Medicine (53.2%) 342 Pediatrics (52.4%)

: 299 do not provide care to women of

: reproductive age (13-44)

: 787 do not provide prenatal/delivery care
: 6 did not indicate specialty

: 6 reported pediatric specialty

563 provide prenatal/delivery care
361 0b-Gyn 115 Midwifery
87 Family Medicine

Abbreviation: RR, rate ratio.

Wisconsin (UW) Survey Center to all OB (n=1,002) and midwife
(n=323) providers, 21% of family medicine providers (n=1,000),
and 47% of pediatric providers (n=675). The budget allowed
for a total sample of 3,000 licensed health care providers, so we
included all OB and midwife providers and randomly selected a
portion of family medicine and pediatric providers. Because there
are more family medicine and pediatric providers in Wisconsin
than OB and midwife providers, we determined sampling all OB
and midwife providers with similar amounts of family medicine
and pediatric providers would provide satisfactory representation
of all specialties. To ensure the sampling across specialties was sim-
ilar, we employed simple random sampling using SAS 9.4 (SAS
Institute Inc, Cary, North Carolina). A $5 incentive was included
in the first mailing to increase response rate.

Respondents who indicated that they did not provide care to
women of reproductive age (13-44 years) (n=299) or did not pro-
vide prenatal care to patients (n=787) were excluded from this
analysis (Figure 1). We also excluded providers who did not indi-
cate their specialty (n=6) and pediatricians (n=6) due to the very

small sample who reported providing prenatal care (n=6).

Survey Design

In collaboration with the UW Survey Center, public health pro-
fessionals, and women’s health physicians, an 8-page, self-admin-
istered questionnaire was developed consisting of 39 questions
focused on provision of long-acting reversible contraceptives
(LARC) and progesterone use for preterm birth prevention. The
intention was to analyze the questions regarding use of LARC vs
progesterone separately. The first portion of the survey was appli-

cable to all respondents and asked questions pertinent to general
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Table 1. Personal and Practice Characteristics of Wisconsin Prenatal/Delivery
Providers, by Provider Specialty (n=563)2

Obstetrics  Family Medicine  Midwifery  P-valueb
N=361 N=87 N=115
No. (%) No, (%) No. (%)
Sex
Female 245 (67.9) 57 (65.5) 13 (98.3) <0.0001
Age
Under 35 56 (15.5) 21(242) 18 (15.7) 0.006
35-44 98 (271) 31(35.6) 38(33.0)
45-54 96 (26.6) 21(241) 17 (14.8)
55+ 111(30.7) 14 (16.1) 42 (36.5)
Race/ethnicity
Non-Hispanic white 302 (83.7) 78 (89.7) 103 (89.6) 0.21
Otherc 52 (14.4) 8(9.2) 11(9.6)
Provider level
Physician 310 (85.9) 73 (83.9) N/A <0.0001
APP 51(14) 14 (16.) 115 (100.0)
Earned license
1994 or earlier 122 (33.8) 11(12.6) 18 (15.7)  <0.0001
1995-2004 103 (28.5) 24 (27.6) 38(33.0)
2005 or later 136 (37.7) 52 (59.8) 59 (51.3)
Practice settingd
Group/solo practice 259 (71.7) 50 (57.5) 59 (51.3)  <0.0001
Hospital 116 (321) 18 (20.7) 34 (29.6) oM
Academic 59 (16.3) 22 (25.3) 19 (16.5) 014
Othere 58 (16.1) 23 (26.4) 49 (42.6) <0.0001
% Medicaid patients
Up to half 197 (54.6) 42 (48.3) 34(29.6) <0.0001
Half or more 160 (44.3) 45 (51.7) 81(70.4)
Urban/rural location
Large metro 131(36.3) 20 (23.0) 40 (34.8) 0.008
Small metro 164 (45.4) 36 (41.4) 52 (45.2)
Micropolitan or rural 62 (17.2) 29 (33.3) 20 (17.4)

Abbreviations: APP, advanced practice provider; N/A, not applicable.

aMany columns do not add to 100% due to data missingness.

bFrom chi-square test of homogeneity.

CIncludes Hispanic, non-Hispanic black, non-Hispanic Asian, non-Hispanic
American Indian/Alaska native, non-Hispanic Hawaiian /Pacific Islander, non-
Hispanic “other.”

dBecause this was a “check all that apply” item, multiple chi-square values and
percentages exceed 100. “Other” includes Planned Parenthood, other family
planning clinic, health maintenance organization or managed care organization
(HMO), federally qualified health centers, and “other.”

¢Includes Planned Parenthood, other family planning clinic, HMO/managed care,
federally qualified health centers, and “other.”

fOnly accounts for the first of up to 2 counties listed (N=103 listed a second
county of practice).

contraception, specifically the utilization of LARC. Only those

who answered “Yes” to the following specific questions were asked

the final questions regarding progesterone supplementation,

which generated the data analyzed for this study:

e “During the past 12 months, have you either provided prenatal
care to patients or delivered babies?”

e “During the past 12 months, have you personally prescribed
or made a referral for any of your pregnant patients to receive

any type of progesterone supplementation to prevent preterm

birch?”

The general survey questions included provider demographic
characteristics (ie, sex, age, and race) practice location, and pro-
vider specialty. Questions were asked regarding scope of practice
around contraception and prenatal care, including provision of
progesterone supplementation for preterm birth prevention. In
addition, providers were asked to indicate the setting(s) in which
they practice (eg, hospital, academic medical center, private prac-
tice). The 6 geographic categories from the 2013 National Center
for Health Statistics (NCHS) Urban-Rural Classification Scheme
for Counties were collapsed into 3 groups: large metropolitan,
small metropolitan, and rural/micropolitan.1?

The prenatal and/or obstetrical care providers who responded
“yes” to prescribing or referring pregnant patients for any type
of progesterone supplementation to prevent preterm birth were
asked about the specific formulations of progesterone (Makena,
compounded, vaginal progesterone, or oral progesterone) pre-
scribed to prevent preterm birth. They also were asked to indicate
any patient- or system-level barriers they encountered specifically
regarding the use of compounded 17OHP-C or Makena, such as
late presentation to care, lack of patient interest, medication cost,
preauthorization requirements, and on-site availability of medica-
tion.

Those with APP credentials were grouped with physicians in
their specialty (OB and family medicine) when their practice was
similar. Midwives constituted their own group because of their
independent practice. For analysis of barriers to use, we grouped
Makena and compounded 17OHP-C together as “any 17OHP-
C.” Barriers to 17OHP-C provision were assessed on a Likert
scale, with the responses “not at all,” “a little,” “somewhat,” “quite
a bit,” and “a great deal.” The responses were dichotomized, with

“quite a bit” and “a great deal” representing a substantial barrier.

Data Analysis

Because providers’ likelihood of being sampled varied by their spe-
cialty, most results were stratified by specialty. The percentage of
providers reporting referral or prescribing of progesterone in their
practice for the prevention of preterm birth, the type of progester-
one prescribed, and barriers specific to prescribing any 170OHP-C
are described. Differences in group responses were assessed using
chi-square tests for homogeneity followed by post hoc tests of pro-
portions to detect significant pairwise differences. Where noted,
analyses were restricted to prescribers of any progesterone due to
substantial missing data on key items among nonprescribers. A
P-value of <0.05 was considered statistically significant. All analyses
were performed with STATA version 15.0 (College Station, Texas).

RESULTS

The overall survey response rate was 56.5% (n=1,661), with
59.7% of OB providers, 53.2% of family medicine, and 65.5% of
midwife providers responding. Of the 563 providers who reported

providing prenatal or obstetrical care, 64.1% practiced in OB
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(n=361), 15.5% (n=87) in family medi-

cine, and 20.4% (n=115) as midwives.

Table 2. Types of Progesterone Prescribed by Wisconsin Prenatal/Delivery Providers Reporting Prescribing 1
or More Type, by Provider Specialty, n (%), 2015

Table 1 shows demographic and other

characteristics of survey respondents by Among All Prenatal Obstetrics Family Medicine Midwifery P-value?
. . . Delivery Providers N=357 N=86 N=113
specialty. Age, provider level, year of licen- Any progesterone 312 (87.4%) 27 (31.4%) 82 (72.6%) <.0001
sure, urban-rural classification of prac- Refer only 10 (2.8%) 5 (5.8%) 12 (10.6%) 003
tice location, and percentage of Medicaid Among Providers Who Prescribe Obstetrics Family Medicine Midwifery P-value?
patients varied by specialty (all P<.01). at Least 1 Form of Progesterone N=312 N=27 N=82
. . . Any 170HP-C 306 (98.1%) 21(77.8%) 66 (80.5%) <.0001
Family medicine providers tended to be Makena 240 (76.9%) 14 (51.9%) 43 (52.4%) <0001
younger and were more likely to practice in Compounded 170HP-C 201 (64.4%) 10 (37.0%) 52 (63.4%) <0001
micropolitan/rural areas than OB or mid- Vaginal Progesterone 192 (61.5%) 16 (59.3%) 55 (671%) 61
Oral Progesterone 41 (131%) 11 (40.7%) 20 (24.4%) <0001

wife providers. OB providers were more

likely to have been licensed in 1994 or

aFrom chi-square test of homogeneity.

earlier compared with family medicine and
midwife providers, who were more likely to have been licensed in
2005 or later.

As shown in Table 2, 87.4% of OB providers (92.5% of physi-
cians and 56.0% of APPs), 31.4% of family medicine providers,
and 72.6% of midwife providers (all pairwise specialty differences
P<.001) report prescribing at least 1 type of progesterone within
the past 12 months for the prevention of preterm birth. An addi-
tional 4.9% of providers (n=27) reported having referred patients
for progesterone for preterm birth prevention in the past year but
did not personally prescribe it, with no differences by specialty. A
greater proportion of midwife providers (10.6%) compared with
those in OB (2.8%) referred patients for progesterone supplemen-
tation but did not prescribe it themselves (2=.0006). The total
sample size among provider types is slightly lower than in Table
1 because 7 providers (4 OB, 1 family medicine, and 2 midwife)
did not answer the question pertinent to the data in this table.

Among providers who reported prescribing at least 1 type of
progesterone, the type prescribed differed by specialty. Most OB
providers reported personally prescribing any 17OHP-C, versus
family medicine and midwife providers (98.1% vs 77.8% and
80.5%, respectively; both P<.0001). In contrast, a greater pro-
portion of family medicine and midwife providers reported pre-
scribing oral progesterone than OB providers (40.7% and 24.4%,
respectively, vs 13.1%; both P<.05). Overall, 62.5% of providers
prescribed vaginal progesterone, with no differences by specialty
(P=.61). (See Table 2.)

Makena was more commonly prescribed by OB providers than
by family medicine and midwife providers (76.9% vs 51.9% and
52.4%; both P<.01); and the compounded formulation was pre-
scribed more often by OB providers and midwives than by fam-
ily medicine providers (64.4% and 63.4% vs 37.0%, respectively;
both P<.05). Among providers who prescribed any 17OHP-C,
about 90% of those in OB and family medicine reported that
“most” or “almost all” of their patients completed the full course
of therapy, compared to 77.3% of midwife prescribers.

Associations between urban-rural classification and prescrip-

tion of vaginal and oral progesterone varied by specialty. Among
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OB and midwife providers, a greater proportion practicing in
micropolitan/rural areas prescribed oral progesterone (29.6%
and 53.3%) than those in small metropolitan areas (10.0%
and 12.1%) and large metropolitan areas (9.5% and 24.2%; all
P<.05). Among OB providers only, prescription of vaginal pro-
gesterone was more common in large metro areas than micropoli-
tan/rural areas (70.7% vs 46.3%, P=.002).

Figure 2 shows reported system- and patient-related barriers
to the provision of 17OHP-C injections by provider specialty,
among prescribers who responded (either positively or negatively)
to at least 1 patient-related barriers item (97.4%) or 1 systems-
related barriers item (95.5%). Medication cost was the most com-
mon systems-related barrier, reported by 29.9% of providers with
no differences by specialty (P=.35). About one-quarter of OB
(23.3%) and family medicine (24.0%) providers and one third
of midwives (33.8%) reported challenges with preauthorization
requirements. Though uncommon, safety concerns were more
common among family medicine and midwife providers than OB
providers (3% each vs 0.05%). Fewer than 5% of providers in
every specialty group reported legal or efficacy concerns. Patient-
level barriers were less common than system-level barriers. Overall,
OB providers tended to report fewer patient-related barriers than

family medicine and midwife providers.

DISCUSSION

We aimed to explore utilization and barriers to 170OHP-C
amongst prenatal care providers in Wisconsin to identify oppor-
tunities to improve its utilization and impact rising preterm birth
rates. Through a statewide survey of prenatal care providers, we
found most OB and midwife providers report having prescribed or
referred patients for progesterone to prevent preterm birth during
the prior year, while family medicine providers were significantly
less likely to have done so. Furthermore, there were significant
differences in the both the formulation of 17OHP-C prescribed
by the type of provider practice and their reliance on referral by
provider specialty.10 In general, prescribing injectable progesterone
was more common among OB and midwife providers than fam-
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Figure 2. Systems-Related (A) and Patient-Related (B) Barriers Affecting Wisconsin Prenatal/Delivery
Providers’ Administration of Progesterone Injections “Quite a Bit” or “A Great Deal,” by Provider Specialty

progesterone preparation by specialty. In
general, injectable progesterone was pre-
scribed more commonly by OB and mid-

System-Related Barrier Issue A wife providers than family medicine; OB
;0 « —* providers also prescribed Makena more
5 3 * .
£ 0. § — § % often. A prior survey assessed types of
S § \ § % progesterone prescribed by OB providers
:‘; 20 % \\§ % § and, similar to our study, most were more
E 5 § § % § comfortable prescribing Makena due to the
g 10 §\ % % % § — FDA approval.!2 We did not detect a differ-
° § § % § [ | % N N ence in the reported prescription of vaginal
0 ‘ - — o
t alties; h )
Cost Not Preauth Lack of  Difficulty Safety Efficacy Legal proges eror.le . Across speciathies OWCV.CI‘
onsite reqs in-home scheduling  concerns concers liability the prescription patterns suggest pr0V1d-
ers in large metropolitan areas were more
M Obstetrics Family Medicine N Midwitery likely to prescribe vaginal progesterone over
other types. We did not assess the reasons
Patient-Related Barrier Issue B id ibed inal
0 providers prescribed vaginal progesterone
3 or injectable progesterone. However, we
§ 104 speculate providers in large metropolitan
3 25 areas may be more likely to prescribe vagi-
s 20 . . nal progesterone due to underlying differ-
% 15 ences in the patient demographics, when
s 10 N \ i i i
& . patients present to care, differences in
;. \ \ \ . .
ol N . \ [ \ . §\ cervical length surveillance protocols and/

Present too late Delay obtaining Not interested

medication

Il Obstetrics Family Medicine & Midwifery

*From chi-square test of homogeneity.

) or identification of a short cervix by ultra-
Trouble getting

toffrom clinic sound, lower health care costs, and ease of
patient self-administration. The OB pro-
viders in our survey reported much less oral

progesterone prescription, however family

medicine providers were twice as likely to

ily medicine; OB providers also prescribed Makena more often.
In contrast, more family medicine providers and midwives pre-
scribed oral progesterone, a difference potentially explained by a
micropolitan or rural practice location. System-level barriers were
reported most often among midwives, and few providers surveyed
reported safety concerns.

The high rate of prescribing progesterone among OB providers
in our survey is similar to the findings of other previous studies, in
which 67% of board-certified maternal-fetal medicine specialists!3
and 80% of obstetricians recommended progesterone use.16 Our
study adds to this literature, providing estimates of use among
prenatal care providers from other specialties. Most importantly,
APPs from any specialty (56%) and family medicine (31.4%)
were significantly less likely to prescribe progesterone for preterm
birth prevention. This finding could be related to a perception
that women with a prior preterm birth are “high risk” and elect
to see or are referred to an OB provider to receive 17OHP-C, due
to the typical practice pattern wherein most midwife and family
medicine providers take “low-risk patients” in their practice.

To our knowledge, this is the first survey to assess choice of
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utilize oral progesterone. The efficacy of
oral progesterone has not been well established and is considered
inferior to the use of either intramuscular injections or vaginal for-
mulations.20.21

Our survey also aimed to understand the barriers providers
face to implementing current recommendations for recurrent
preterm birth prevention specifically associated with prescribing
170HP-C. Patient- and system-related barriers were reported
more frequently by family medicine and midwife providers than
OB providers. Furthermore, providers practicing in rural areas,
where there may be fewer health care resources, appear to choose
alternative progesterone formulations. Together, these factors may
lead providers to navigate the barriers as best as possible, despite
being unable to follow best practice guidelines.

Similar to our findings, the most common reasons for failure to
prescribe and/or administer progesterone reported in the literature
are financial and logistical barriers, such as lack of insurance and/
or medication cost.1617 In addition, patient-level barriers, such as
women presenting late to care, declining progesterone treatment,
or compliance failure also may contribute to decreased utilization

of 170HP-C.12
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This study has important limitations. The subset of providers
who responded to the survey may not be representative of those
surveyed, and recall or desirability bias among providers may influ-
ence their reporting of perceived instead of actual practice. We
were unable to survey all family medicine providers in Wisconsin
due to budget constraints; however, we feel we had an adequate
sampling of all provider groups to provide representation of the
provider types and practice patterns. Furthermore, generalizability
outside of Wisconsin may be limited by the differences in provider,
practice, and patient populations. Finally, though we sampled pro-
viders across specialties, we cannot estimate the impact of these
differences in actual practice, the percentage of inappropriately
treated women, or the percentage of eligible women who were not
receiving progesterone for the prevention of preterm birth accord-
ing to the recommendations of ACOG and others.

CONCLUSION

Our findings have important implications in identifying oppor-
tunities to improve 17OHP-C utilization for prevention of pre-
term birth, as we believe this is the first survey to compare the
differences amongst OB, family medicine, and midwife prena-
tal care providers and the types of progesterone they prescribe.
Despite prior studies and guidelines,!0 adequate translation of
170HP-C administration to all women at risk of recurrent pre-
term birth into clinical practice requires provider knowledge
of recommendations as well as the reduction of provider-level,
patient-level, and system-level barriers.

Our study suggests that further studies are needed to better
understand decision-making patterns for prevention of preterm
birth and to develop tools to assist providers in adhering to evi-
dence-based guidelines when selecting treatment for women with
a history of preterm birth. Educational initiatives to improve the
translation of clinical evidence into practice with the support
of clear guidelines and decision-support tools are essential in
providing equitable and effective preterm birth prevention to all

women.
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