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Abstract

Background: In 2016, Oregon became the first of eight states to allow pharmacists to directly prescribe hormonal
contraception (HC), including the pill, patch, or ring, without a clinic visit. In the two years following this policy
change, the majority of ZIP codes across the state of Oregon had a pharmacist certified to prescribe HC.

Methods: We will utilize complementary methodologies to evaluate the effect of this policy change on convenient
access to contraception (cost, supply dispensed), safety, contraceptive continuation and unintended pregnancy
rates. We will conduct a prospective clinical cohort study to directly measure the impact of provider type on
contraceptive continuation and to understand who is accessing hormonal contraception directly from pharmacists.
We will concurrently conduct a retrospective analysis using medical claims data to evaluate the state-level effect of
the policy. We will examine contraceptive continuation rates, incident pregnancy, and safety measures. The
combination of these methodologies allows us to examine key woman-level factors, such as pregnancy intention
and usual place of care, while also estimating the impact of the pharmacist prescription policy at the state level.

Discussion: Pharmacist prescription of HC is emerging nationally as a strategy to reduce unintended pregnancy.
This study will provide data on the effect of this practice on convenient access to care, contraceptive safety and
continuation rates.
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Background
Reduction of unintended pregnancy is important to both
improve health and reduce public costs. Pharmacist pre-
scription of hormonal contraception (HC) is a strategy
that can potentially reach new contraceptive users and
improve continuation rates among existing users by re-
moving the barrier of a clinic visit. Pharmacist prescrip-
tion of HC expands the scope of practice of pharmacists
to screen women and to prescribe HC.
A national survey of women at risk of unintended

pregnancy found that a majority of women (68%) liked
the idea of accessing contraception directly from pharma-
cists, without a clinic visit first [1]. Other studies have
established that women can self-screen and non-physicians
can safely assess for medical contraindications to HC use
[2–4]. One study suggested that contraceptive continuation

may actually be improved with pharmacist prescription
of contraception [5]. It is widely believed that because
pharmacies do not require an appointment and have
expanded hours and locations, direct HC access through
pharmacies may improve contraceptive continuation rates
over standard of care, which requires a clinic visit with a
physician or advanced practice clinician for screening and
prescription of the method, then a pharmacy visit to fill
the prescription. Receiving HC directly from a pharmacist
without a clinic visit is an innovative way to improve ac-
cess to and continuation of contraception for women.
This approach may be particularly relevant for disadvan-
taged populations of women who experience high rates of
unintended pregnancy.
Beginning January 1, 2016, Oregon expanded the scope

of practice of pharmacists to allow them to directly pre-
scribe HC. This is a voluntary program, and pharmacists
must complete five hours of education in order to be eli-
gible to participate. The training program was available for
pharmacists starting November 1, 2015. Pharmacists in
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Oregon demonstrated a high interest in prescribing contra-
ception, and felt comfortable providing all covered
methods after receiving training [6]. As of December 2018,
1340 pharmacists have been trained, and the majority of
ZIP codes (64%) in the state of Oregon currently have a
pharmacist certified to prescribe HC. Pharmacists can pre-
scribe the pill, patch, ring or injection in Oregon. Pharma-
cists use a standardized screening tool and prescribing
algorithm developed by the Board of Pharmacy [7].
Lessons learned from Oregon have national relevance:

since Oregon’s program began, eight other states have
introduced similar practices, all in the absence of evi-
dence to guide implementation. We will examine who is
using pharmacist prescription of HC and why. We will
evaluate how the program impacts women’s experiences
and satisfaction with contraceptive care. Our project will
provide robust data on the role that pharmacist prescrip-
tion of HC has on women’s convenient access to contra-
ception (cost, supply dispensed), safety, contraceptive
continuation and unintended pregnancy rates.

Methods
Study aims
To assess the impact of this policy change, we will use
retrospective claims data combined with prospective pri-
mary data collection. We will compare all outcomes by
prescriber type (pharmacist vs clinician). The study has
the following specific aims.

Aim 1: Estimate the effect of pharmacist prescription
of hormonal contraception (HC) on women’s
convenient access to care.

Hypothesis 1a. Compared with clinician-only
prescription, pharmacist prescription of HC will: 1)
increase the number of women who are new users
of HC, and 2) increase the supply of HC dispensed
at each visit among reproductive age women with
public and private insurance.

Hypothesis 1b. The average out-of-pocket payments
for HC will not be different among women who receive
HC from pharmacists compared with clinicians.

Aim 2: Compare the safety of HC prescriptions from
pharmacists to the safety of prescriptions from
clinicians.

Hypothesis 2a. Women with contraindications to
estrogen use who receive HC from pharmacists will
be less likely to be prescribed a combined (estrogen-
containing) contraceptive compared to women who
receive contraception from a clinician.

Hypothesis 2b. There will be no difference in rates of
clinical follow-up between women who access HC in
pharmacies compared with those who access HC from
a clinician.

Aim 3: Determine the comparative effectiveness of
pharmacist-prescribed HC on contraceptive
continuation and pregnancy rates at one year.

Hypothesis 3a. Women who receive HC from a
pharmacist will be less likely to discontinue treatment
in the next 12 months compared to women who
receive HC from a clinician.

Hypothesis 3b. Women who receive contraception
from a pharmacist will have fewer incident pregnancies
(pregnancies per year) as compared with women
prescribed HC by a clinician.

Data sources
This project combines two approaches: a retrospective
cohort study using medical claims data, and a prospect-
ive cohort study conducted at pharmacies.

Claims data
We will use the Oregon Health Authority’s All-Payer-
All-Claims database (APAC). APAC includes administra-
tive health care data for Oregon’s privately and publicly
insured populations. APAC includes medical and phar-
macy claims, non-claims payment summaries, member
enrollment data, billed premium information, and pro-
vider identification information for all Oregonians who
receive coverage through commercial insurers as well as
through public payers (e.g Medicaid and Medicare). The
APAC data provides a powerful tool to see the majority of
insured individuals in the state. At any point in time, the
database contains data for approximately 3.4 to 3.9 million
individuals –representing about 87 to 98% of Oregon’s
population (https://www.oregon.gov/oha/HPA/ANALYT
ICS/APAC%20Page%20Docs/APAC-Overview.pdf).

Prospective clinical cohort
We will enroll and follow a cohort of 500 women over
one year. Clinical cohort recruitment will begin February
1, 2019. We will recruit women presenting to 160 retail
pharmacies across Oregon, California, Colorado, Hawaii
and Maryland for contraception, either prescribed by a
clinician or a pharmacist. We will collect data at baseline
and then at three, six and 12 months (four observations
total over one year).
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Eligibility criteria
Retrospective cohort (claims data)
We will include data from January 1, 2014-December
31, 2018 to allow for 24months of data before and 36
months of data after the policy change, a minimum of
600,000 medical and pharmacy claims. We will restrict
the study population to reproductive-age girls and women
(ages 12–51). Women who have had a hysterectomy, who
are currently pregnant, or who are already using a long
acting form of contraception (IUD, implant, tubal ligation)
will be excluded from the analysis, since they are not
candidates for HC use (not at risk of pregnancy). Exclu-
sion criteria will be identified using relevant International
Classification of Disease (ICD) 9 and 10 diagnosis and
procedure codes.

Prospective clinical cohort
Women presenting for HC in a participating pharmacy,
ages 18–51, who speak and read English and consent to
participate are eligible. We will recruit 550 women to
allow for a 10% loss to follow-up rate. We will collect
three different points of contact (e.g. email, cell phone,
work phone) for each participant to minimize loss to
follow-up.

Measures
This project has one key independent variable: pre-
scriber type (clinician or physician). In the retrospective
cohort (claims data), we will identify the prescriber asso-
ciated with HC claims using National Provider Identifier
(NPI) numbers. NPI is a unique identification number
for covered health care providers and must be used in
administrative and financial transactions under federal
privacy law. While the NPI itself does not carry informa-
tion about provider specialty, we will crosswalk it with a
database of pharmacists in Oregon to classify providers
as pharmacist or clinician. In the prospective clinical co-
hort, provider type will be self-reported on the baseline
survey.
Outcome measures include: number of new HC users,

number of months dispensed, woman’s out of pocket
HC cost, safety (as measured by the number of women
with estrogen contraindications who are using a proges-
tin only method), accessing follow-up care, contraceptive
continuation, and incident pregnancies. Table 1 lists out-
come measures for each aim and data sources. We will
contact participants via their preferred method to gather
follow-up data on out-of-pocket costs, contraindications
for estrogen, clinic visits related to reproductive health
since the last interview, contraceptive continuation,
pregnancy, pregnancy intentions during the next year,
method switching, and prescriber-type switching.
We will collect additional measures from each data

source. For the retrospective cohort study, we will include

the limited socio-demographic information available from
claims data (age, race, ZIP code, and insurance type). In
our prospective clinical cohort study we will collect an
array of additional measures. Baseline data will include
age, education, household income, insurance type, ZIP
code, medical history, pregnancy history, previous contra-
ceptive methods used, and motivation for seeking contra-
ception directly from a pharmacist or with a clinician. We
will specifically ask women about the amount of contra-
ceptives received (e.g. pill packs or months of coverage).
Participants will be asked at baseline if they intend to con-
tinue using their HC methods for 1 year, and asked at each
follow-up encounter whether they have switched methods
or provider type. Women will also be asked whether they
are planning a pregnancy in the next year.

Analytic procedures
General analysis plan
Each specific aim has a unique outcome (Table 1 and de-
tailed below) and leverages both the prospective clinical
cohort and the retrospective cohort. The key independent
variable for all aims is prescriber type (pharmacist or
clinician).

Plan for retrospective cohort (claims data)
All multivariable analyses will account for data clustering
(non-independence of observations) at the clinical site
level (pharmacy), individual level, and prescriber level (in
the APAC, using a unique provider identifier) using robust
standard errors, multi-level models, or fixed-effects ap-
proaches where appropriate. In addition, because women
self-select into clinician or pharmacist provision of HC,
we will assess differences in socio-demographic variables
between treatment and comparison groups. If groups are
not balanced, we will employ matching techniques, such
as coarsened exact matching, which does not require spe-
cifying a model for exposure assignment, or propensity
score weighting methods to adjust for imbalances between
HC provision groups [2, 8–10]. This approach reduces
bias due to self-selection into treatment and improves our
inference about the relationship between pharmacist pre-
scribing of HC and our outcome. We will pay special at-
tention to the region of common support so our results
will be interpretable for the entire treated group.
Our covariates will include age, race/ethnicity, rural/

urban location, insurance, months of contraceptive dis-
pensed, and other demographic factors that could also ex-
plain outcomes. Final models will be selected based on
robustness to model specification and using standard
methods of model selection such as the Bayesian Informa-
tion Criteria (BIC) [11]. For all multivariable analyses de-
scribed below, we will also calculate margins or predicted
probabilities, which are easier to interpret than odds ratios
or other measures of relative difference [12, 13]. Predicted
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probabilities will also aid in the assessment of the clinical
and public health significance of our findings.

Plan for prospective clinical cohort
Our primary outcome for the clinical cohort study is
contraceptive continuation rate at 12 months. Our sam-
ple size of at least 550 women will give us 80% power to
detect a 12% difference in HC continuation rates at 12
months. Other secondary study outcomes are number of
months dispensed, out of pocket cost to woman of HC,
safety (measured by the number of women with estrogen
contraindications who are using a progestin only method),
accessing follow-up care, contraceptive continuation, and
incident pregnancies.
In the clinical cohort, we are interested not only in the

overall population level effect of pharmacist provision of
HC, regardless of individual behaviors (intent to treat),
but also in the effect on those who did or did not switch
provider types (policy effect on the treated). We will
identify women who report switching provider types -
from clinician to pharmacist or vice-versa – at each
follow-up interval. We will examine sample characteris-
tics by baseline intent to continue and by reported
switching to assess whether switching is associated with
socio-demographic characteristics. Our longitudinal design
means that provider type group assignment can be time
varying – we will assign observations to the pharmacist or
clinician group based on reported behaviors at the follow
up data collection points. We will control for intent to con-
tinue HCs for 12months at baseline as well as reported
switching behaviors as potential confounders in multivari-
able analyses. For the population-level (intent-to-treat)
assessment, we will classify women by group at baseline
(clinician or pharmacist) and ignore subsequent switching
behavior.
We will examine missingness in the prospective clin-

ical cohort by comparing characteristics of those missing
data and those not missing data to identify potential pat-
terns in missingness (e.g. data not missing at random). If
there is substantial missing data (more than 5% in a vari-
able) in the clinical cohort study, we will conduct sensi-
tivity analyses using multiple imputation approaches and
compare those results with complete case results.

Heterogeneity of treatment effects
Pharmacist provision of HC may impact some groups of
women differently, in which case our average results will
conceal important information. We want to understand
how this intervention affects contraceptive services
across all women, and for particular vulnerable subpop-
ulations (e.g. adolescents). Therefore, heterogeneity of
treatment effects is central to our study. For all analyses
we will conduct additional exploratory analyses: stratifi-
cation and/or interaction by key demographic variables

information available in the retrospective APAC cohort
and in the prospective clinical cohort (age, race/ethni-
city, rurality, insurance status) to assess if the effect of
the policy intervention was modified by group member-
ship. We will pay special attention to subgroups with
known barriers to access and disparities in health out-
comes [14–17].

Discussion
Unintended pregnancy has remained an entrenched public
health problem in the United States with multigenerational
health consequences and significant public costs. Pharma-
cist prescription of HC is a health system innovation that
has the potential to reduce unintended pregnancy, and is a
practice that is rapidly emerging nationally. Oregon was the
first state to implement this policy change in January 2016,
and since then, seven additional states have implemented
the program. Scant data exists to understand how pharma-
cist prescription of HC impacts women’s experience of care,
contraceptive safety and efficacy. Our study will decrease
this gap in the evidence by documenting the implementa-
tion of Oregon’s policy and evaluating how it has impacted
reproductive health outcomes.
This study is not without limitations. It reflects the ex-

perience of one state with pharmacist prescription of HC,
and outcomes may vary for settings where the program
was implemented differently. For example, Oregon’s
Medicaid has reimbursed for pharmacist time in counsel-
ing and the cost of the drug since the program start. Other
states have not required insurers to reimburse pharmacists
for the time spent in counseling. Additionally, not all
states permitting pharmacist prescription of HC require
additional training, which may impact uptake of this
voluntary practice among pharmacists. Our clinical cohort
study will collect data on pregnancy intention among
participants, but is not powered to examine differences in
unintended pregnancy rates. We will be able to use the
larger sample size in claims data to examine incident preg-
nancies among current contraceptive users as a proxy for
unintended pregnancy at the state level.
Pharmacist prescription of contraception is an emer-

ging practice nationally, and evidence is needed to deter-
mine the acceptability, safety and efficacy of this policy.
Our findings on the impact of Oregon’s program will
have relevance for states nationwide that are beginning
similar programs.

Abbreviations
APAC: All Payor All Claims; BIC: Bayesian Information Criteria;
GEE: Generalized estimating eq.; HC: Hormonal contraception;
ICD: International Classification of Disease; NPI: National Provider Identifier

Acknowledgments
Not applicable.

Rodriguez et al. BMC Health Services Research          (2019) 19:207 Page 5 of 6



Funding
This study is funded by the Laura and John Arnold Foundation. Program
officers reviewed the study design, but were not involved in writing the
manuscript. No data collection, analysis or interpretation of data was
performed for the current manuscript.

Availability of data and materials
The data that support the findings of this study are available from the
Oregon Health Authority, but restrictions apply to the availability of these
data, which were used under license for the current study, and so are not
publicly available. Reasonable requests for the data collected prospectively
will be considered by the authors.

Author’s contributions
MIR is the PI and lead the writing of the grant application and protocol
manuscript with significant contributions from all authors. MIR and ABE
designed the research question and study design. MIR and ABE led the
design of the clinical study with significant inputs from BGD. LBA provided
key inputs to the clinical surveys. KJM, BGD and KY provided significant input
to the analytic design for the claims component of the study. All authors
have read and approved the manuscript.

Ethics approval and consent to participate
This study has been reviewed and approved by the Institutional Review
Board at Oregon Health & Science University. This IRB approval covers all
participating pharmacies. All subjects enrolling in the prospective clinical trial
will provide written consent prior to enrollment.

Consent for publication
Participant consent for publication is not applicable.

Competing interests
The authors declare that they have no competing interests in this research.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Obstetrics and Gynecology, Oregon Health & Science
University, 3181 SW Sam Jackson Park Rd, UHN 50, Portland, OR 97239, USA.
2Center for Health Systems Effectiveness, Oregon Health &Science University,
Portland, USA. 3College of Pharmacy, Oregon State University, Corvallis, USA.

Received: 19 February 2019 Accepted: 24 March 2019

References
1. Landau SC, Tapias MP, McGhee BT. Birth control within reach: a national

survey on women's attitudes toward and interest in pharmacy access to
hormonal contraception. Contraception. 2006;74(6):463–70.

2. Hopkins K, Grossman D, White K, Amastae J, Potter JE. Reproductive health
preventive screening among clinic vs. over-the-counter oral contraceptive
users. Contraception. 2012;86(4):376–82.

3. Grossman D, White K, Hopkins K, Amastae J, Shedlin M, Potter JE.
Contraindications to combined oral contraceptives among over-the-counter
compared with prescription users. Obstet Gynecol. 2011;117(3):558–65.

4. Shotorbani S, Miller L, Blough DK, Gardner J. Agreement between women's
and providers' assessment of hormonal contraceptive risk factors.
Contraception. 2006;73(5):501–6.

5. Potter JE, McKinnon S, Hopkins K, Amastae J, Shedlin MG, Powers DA, et al.
Continuation of prescribed compared with over-the-counter oral
contraceptives. Obstet Gynecol. 2011;117(3):551–7.

6. Rodriguez MI, Biel FM, Swartz JJ, Anderson L, Edelman AB. Pharmacists'
experience with prescribing hormonal contraception in Oregon. J Am
Pharm Assoc (2003). 2018;58(6):608–13.

7. Rodriguez MI, Anderson L, Edelman AB. Prescription of hormonal
contraception by pharmacists in Oregon: implementation of house bill
2879. Obstet Gynecol. 2016;128(1):168–70.

8. Touloumis AAA, Kateri M. Generalized estimating equations for multinomial
responses using a local odds ratio parameterization. Biometrics. 2013;69:
633–40.

9. Stuart EA. Matching methods for causal inference: a review and a look
forward. Stat Sci. 2010;25(1):1–21.

10. Williamson EJ, Forbes A. Introduction to propensity scores. Respirology.
2014;19(5):625–35. https://doi.org/10.1111/resp.12312. Epub 2014 May 29.

11. Raftery A. In: Marsden PV, editor. Bayesian model selection in social
research. Oxford: Blackwell; 1995.

12. King G, Tomz M, Wittenberg J. Making the Most of statistical analyses:
improving interpretation and presentation. Am J Polit Sci. 2000;44:341–55.

13. Williams R. Using the margins command to estiamte and interpret adjusted
predictions and marginal effects. Stata J. 2012;12(2):308–31.

14. Dehlendorf C, Rodriguez MI, Levy K, Borrero S, Steinauer J. Disparities in
family planning. Am J Obstet Gynecol. 2010;202(3):214–20.

15. Shih G, Vittinghoff E, Steinauer J, Dehlendorf C. Racial and ethnic disparities
in contraceptive method choice in California. Perspect Sex Reprod Health.
2011;43(3):173–80.

16. Dehlendorf C, Park SY, Emeremni CA, Comer D, Vincett K, Borrero S. Racial/
ethnic disparities in contraceptive use: variation by age and women's
reproductive experiences. Am J Obstet Gynecol. 2014;210(6):526 e1–9.

17. Dehlendorf C, Harris LH, Weitz TA. Disparities in abortion rates: a public
health approach. Am J Public Health. 2013;103(10):1772–9.

Rodriguez et al. BMC Health Services Research          (2019) 19:207 Page 6 of 6

https://doi.org/10.1111/resp.12312

	Abstract
	Background
	Methods
	Discussion

	Background
	Methods
	Study aims
	Data sources
	Claims data
	Prospective clinical cohort

	Eligibility criteria
	Retrospective cohort (claims data)
	Prospective clinical cohort

	Measures
	Analytic procedures
	General analysis plan
	Plan for retrospective cohort (claims data)
	Plan for prospective clinical cohort

	Heterogeneity of treatment effects

	Discussion
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Author’s contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

