
Original Paper

Simulation of Contraceptive Access for Adolescents and Young
Adults Using a Pharmacist-Staffed e-Platform: Development,
Usability, and Pilot Testing Study

Kayla Knowles1, MPH; Susan Lee1,2,3, MPH; Sophia Yapalater4, MD; Maria Taylor5, RPh; Aletha Y Akers6, MPH,

MD; Sarah Wood1,2,3,7, MSHP, MD; Nadia Dowshen1,2,3,7, MSHP, MD
1PolicyLab, Children's Hospital of Philadelphia, Philadelphia, PA, United States
2Clinical Futures, Children's Hospital of Philadelphia, Philadelphia, PA, United States
3Craig Dalsimer Division of Adolescent Medicine, Children's Hospital of Philadelphia, Philadelphia, PA, United States
4Division of General Internal Medicine, Department of Medicine, University of Pennsylvania, Philadelphia, PA, United States
5Stellar Pharmacy Services Inc, Avondale, PA, United States
6Guttmacher Institute, New York, NY, United States
7Department of Pediatrics, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, United States

Corresponding Author:
Kayla Knowles, MPH
PolicyLab
Children's Hospital of Philadelphia
3401 Civic Center Blvd
Philadelphia, PA, 19104
United States
Phone: 1 267 425 1449
Email: knowlesk1@chop.edu

Abstract

Background: Offering contraceptive methods at pharmacies without a prescription is an innovative solution to reduce the
incidence of unintended pregnancies among adolescents and young adults (AYA). Pharmacy-prescribed contraception may
increase the convenience, simplicity, and affordability of contraceptives.

Objective: The aim of this study was to develop, pilot test, and evaluate the acceptability and feasibility of a telemedicine
electronic platform app simulating pharmacist prescribing of contraceptives to AYA as well as assess agreement between
pharmacist-simulated contraceptive approvals and contraception as prescribed in routine clinic visits.

Methods: This study was conducted in two phases: (1) development and usability testing of a prototype app to simulate
pharmacists prescribing contraceptives to AYA and (2) pilot testing the app in a simulation for AYA requesting contraception
from a pharmacist with pharmacist review and request approval or rejection. Eligibility criteria in both phases included the
following: assigned female sex at birth, age 15-21 years, seeking contraceptive services at an academic adolescent medicine
clinic, prior history of or intention to have penile-vaginal intercourse in the next 12 months, smartphone ownership, and English
language proficiency. Phase 1 (usability) involved a video-recorded “think aloud” interview to share feedback and technical
issues while using the app prototype on a smartphone and the completion of sociodemographic, sexual history, and perception
of the prototype surveys to further develop the app. Phase 2 (pilot) participants completed phase 1 surveys, tested the updated
app in a simulation, and shared their experiences in an audio-recorded interview. Descriptive analyses were conducted for
quantitative survey data, and thematic analyses were used for interview transcripts.

Results: Of the 22 participants, 10 completed usability testing, with a mean age of 16.9 (SD 1.97) years, and 12 completed pilot
testing, with a mean age of 18.25 (SD 1.48) years. Three issues with the prototype were identified during “think aloud” interviews:
challenges in comprehension of medical language, prototype glitches, and graphic design suggestions for engagement. Usability
testing guided the frontend and backend creation of the platform. Overall, participants agreed or strongly agreed that using an
app to receive contraceptives would make it easier for teens to access (n=19, 86%) and make contraceptive use less stigmatizing
(n=19, 86%). In addition, participants agreed that receiving contraception prescriptions from a pharmacist without a clinic visit
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would be safe (n=18, 82%), convenient (n=19, 86%), acceptable (n=18, 82%), and easy (n=18, 82%). Pharmacists and medical
providers had 100% agreement on the prescribed contraceptive method for pilot participants.

Conclusions: AYA found contraceptive prescription by a pharmacist via an app to be highly acceptable and provided critical
feedback to improve the design and delivery of the app. Additionally, pharmacist contraceptive approvals and contraception as
prescribed in routine clinic visits were identical.

(JMIR Pediatr Parent 2025;8:e60315) doi: 10.2196/60315
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Introduction

Pregnancy rates among adolescents and young adults (AYA)
15-19 years old have dropped from 61.8 births per 1000 in 1991
to 13.5 in 2022, while AYA 20-24 years old reported a record
low pregnancy rate of 60.4 births per 1000 [1]. For 2010-2019,
pregnancy rates declined the most for youth 19 years old and
younger, a 50% decrease, followed by a 29% drop for 20-24
year olds [2]. Evidence suggests the decline in pregnancy rates
may be attributed to increased access to comprehensive sex
education, use of contraceptives and health care, and not due
to decreased sexual activity [3]. However, sexually active AYA,
aged 15-24 years, were the most likely age group to experience
unintended pregnancies in the United States [2,4]. Despite
evidence showing the value of access to sex education and
contraceptive services in reducing pregnancy rates among AYA,
laws restricting access to both are increasingly being introduced
and passed in US state legislatures. Legal restrictions intensify
barriers, such as cost, attending appointments, stigma, and more
to accessing contraceptives [5,6], which disproportionately
affects low-income, disabled, racial or ethnic minorities, and
other marginalized women and other birthing people [7].
Pharmacist-prescribed contraception—a strategy already used
in high-income and many low- and middle-income countries
but rarely in the United States—is one such strategy. In 2019,
the American College of Obstetricians and Gynecologists
recommended pharmacist-prescribed contraception without age
restrictions as a necessary step to increase over-the-counter
access to hormonal contraception and reduce the rate of
inconsistent or nonuse of contraception [8].

In prior research, women and other birthing people voiced
“convenience, simplicity, [and] affordability” as primary
benefits of pharmacist-prescribed contraception [9]. In a study
in California among 426 women and other birthing people,
pharmacy access for emergency hormonal contraceptive (EHC)
was preferred to clinician prescription as it was perceived to be
faster (54%) and more convenient (47%) than seeking physician
prescription [10]. Another study found that 68% of women who
were at risk for unintended pregnancy reported they would
prefer to obtain the contraceptive pill, patch, ring, or EHC from
a pharmacy rather than a clinic if pharmacist prescribing was
an option [9]. Moreover, 41% of those not currently using
contraception reported they would start a contraceptive method
via pharmacist prescribing if available [10]. Provision of EHC
via community pharmacies has increased the use of EHCs;

moreover, expanding access in this way is estimated to prevent
almost half (1.3 million) of the 3 million unintended pregnancies
annually [11]. Centering patient priorities for access, as well as
patient preferences for method choice, is a key tenet of
reproductive justice and high-quality contraceptive care.

Historically, women and other birthing peoples’safety has been
the most common concern regarding contraception delivery
without a clinician-provided prescription [9]. However, multiple
studies demonstrate that patients can accurately self-screen for
contraindications to contraceptive use using medical checklists
[12,13]. One study found greater than 93% of 328
patient-physician concordance for risk factor identification [12].
In another study, self-screening by patients using a medical
checklist of contraindications was found to have greater
sensitivity (83.2%) and specificity (88.8%) than a patient
self-completed clinician questionnaire, which asked them to
simply consider their medical history to determine the presence
of contraindications (56.2% sensitivity; 57.6% specificity) [13].
This means when using a medical checklist of contraindications,
women were able to accurately self-screen for contraindications
to combined hormonal contraception [13]. Given the consistency
of evidence supporting patient ability to medical self-screen for
contraceptive contraindications, the American College of
Obstetricians and Gynecologists endorses patient use of
self-screening tools to determine eligibility for over-the-counter
access to hormonal contraception [8].

Pharmacist-prescribed contraception innovations will need to
develop strategies for successful implementation prior to
widespread scaling [14]. Implementing screening tools has
proved challenging for non-sexual health services for select
populations, like youth [14]. Developing outreach strategies for
youth and other vulnerable populations may require careful
consideration. Attention to the training of point-of-service staff
may facilitate service delivery and uptake. Studies of pharmacy
staff indicate greater hesitancy and a desire for more intense
training before providing sexual health services compared to
non-sexual health services [15]. Attention to training and
post-training support services may be necessary to ease
implementation challenges. Newer technologies, like
telemedicine, that allow skilled providers to deliver services
across a distance may be valuable in bridging this gap until
larger numbers of pharmacists are comfortable delivering
pharmacist-prescribed sexual health services. Combining
innovations such as telehealth and pyxis machines can allow
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pharmacists who are trained and comfortable providing sexual
health services to AYA to do so.

There is limited research on pharmacist-prescribed contraception
for US adolescents [4]. This study sought to develop an
e-platform app called Birth Control Pass (BCPass) to simulate
pharmacists prescribing contraceptives to AYA, test the
acceptability and feasibility of pharmacist-delivered
contraception among AYA as a proof of concept, and determine
the concordance between pharmacists and providers on the
appropriate contraceptive method(s) to be prescribed to
participants.

Methods

Overview
This study occurred in 2 phases. In Phase I, the e-platform was
developed, and participants were recruited to engage in usability
testing. In Phase 2, participants pilot-tested the e-platform.

Participants and Setting
Eligible participants for both study phases were patients seeking
contraceptive initiation services at a subspecialty academic
adolescent medicine clinic, ages 15-21 years old, assigned
female sex at birth, with a prior history of or intention to have
penile-vaginal intercourse in the next 12 months, owned a
smartphone and could read and speak English. Usability testing
of the prototype was completed in April of 2021. Modifications
were made to the app to address participants’ concerns and
implement suggestions through iterative usability testing
between developers and the study team. Pilot testing of the final
prototype occurred between October 2021 and August 2022.

Ethical Considerations
Institutional Review Board approval was granted by the
Children’s Hospital of Philadelphia (20-017957). Participants
received a $20 US gift card for their time and effort. Precautions
were taken to secure participants' personal information to ensure
confidentiality including, the use of study identification numbers
that were assigned to participants and used in place of
participants' name and other private information on data
collection forms.

Recruitment Strategy
For both study phases, the study team reviewed clinic schedules
daily to identify patients with contraceptive appointments on
the same day or the following clinic day. Clinic staff also
referred patients for recruitment. Patients were approached in
person at their medical appointment, by phone call, or via SMS
text message. Consent was obtained via wet-ink signature on
paper forms or electronic consent (e-consent) on Children’s
Hospital of Philadelphia’s Research Electronic Data Capture
(REDCap) [16,17] data collection application. Consent was
provided either by legal guardians who attended clinic visits
with patients 17 years old and younger or by the patients
themselves, who were legally eligible to consent for themselves
if they attended clinic visits alone [18] or were older than 18
years old. Participants were informed that by engaging in the
research study, they would be testing the e-platform interface
that simulated pharmacist prescribing but that they would not

receive contraception as part of the study activities. Participants
understood that contraception would be provided by their
clinician during their scheduled medical visit, as per usual
clinical care guidelines. Participants engaged with the e-platform
either before or after their scheduled medical visit.

Study Procedures

Phase 1: Development and Usability Testing
We created the BCPass prototype by modifying a large pediatric
hospital system’s app for employee COVID symptom check-in.
The goal of the prototype was to simulate patient medical
screening, patient contraceptive choice, and pharmacist
contraceptive prescribing. The prototype first collected contact
and self-screening information related to background and
medical history. Next, participants were instructed to review
content about contraceptive methods using a direct link to the
educational website bedsider.org [19] and indicate their
preferred method. Responses on the self-screening form were
linked directly to medical contraindications to contraceptive
prescribing per the Centers for Disease Control and Prevention
US Medical Eligibility Criteria to facilitate rapid prescribing
decision-making [20]. The prototype app included only a
front-end interface for usability testing participants, but there
was no backend personal health information data storage or
pharmacist involvement. The study team explained to
participants how the final app would work, including that if the
participant had questions during the simulation, they had the
option to call a pharmacist via the app (“Ask a Pharmacist” call
button). Additionally, once the request for the preferred
contraceptive method was submitted, a pharmacist would review
and complete a “Pharmacist Approval Assessment Form”
indicating if they would prescribe the contraceptive and approve
dispensing or reject the request.

Participants completed web-based multiple-choice and
short-answer surveys regarding their sociodemographic, sexual
history, and attitudes regarding pharmacist-prescribed and
app-delivered contraception. Next, they tested the prototype in
a video-recorded “think aloud” interview [21], capturing the
participants’ initial impressions of the prototype, technical
issues, and feedback while they actively engaged with the app
prototype on their own smartphones. Studies using the “think
aloud” methodology have proven to be successful at identifying
usability problems without requiring a large number of subjects
[21]. Participants were prompted to remark on ease of use,
design aspects that are confusing or that slow task completion,
and graphical elements, such as font size, ratios of images to
words, and color schemes. The study team observed this process
and took structured notes to capture information regarding
domains from the sociotechnical model to ensure the
optimization of service delivery [22]. Following prototype
testing, participants’ attitudes toward receiving contraception
from a pharmacist and an app were assessed on a 5-point Likert
scale: 1=strongly disagree, 2=disagree, 3=unsure, 4=agree, and
5=strongly agree. A 7-point Likert scale was used to evaluate
the usefulness, ease of use, effectiveness, reliability, and
satisfaction with the prototype (1=strongly disagree, 2=disagree,
3=somewhat disagree, 4=neither agree nor disagree,
5=somewhat agree, 6=agree, 7=strongly agree). Analyzed
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usability testing data was presented to the study team and app
developers to inform the development of the app frontend and
backend, along with iterative testing and weekly meetings

(Figure 1). Special care was taken to thoroughly test each “click”
on the app, and automated messages were reviewed to ensure
ease of access and fluidity.

Figure 1. Birth Control Pass (BCPass) e-platform app overview. Overview of the BCPass app, invite link, participant-entered information, education
information review [19], preferred contraception option, and the pharmacist review and outcome. "Discover Birth Control Methods" was adapted from
the bedsider.org birth control dashboard webpage [19].

Phase 2: Pilot Testing
Once a fully functional app was developed, a study pharmacist
was trained to implement the study protocol, and AYAs were
recruited to pilot test the intervention. Pilot participants
completed web-based surveys regarding their sociodemographic,
sexual history, and attitudes toward receiving contraception
from an app and a pharmacist. Next, participants completed a
simulation exercise, which included completing a medical
history form to identify contraindications to contraception,
learning about contraceptive options via bedside.org [19], and
selecting a contraceptive method. As part of the simulation, a
text or email was sent to their smartphone with a link to the app.
After they submitted their request for a contraceptive method,
the study pharmacist accessed the request on the backend to
review and complete the “Pharmacist Approval Assessment
Form.” Participants then received an automated SMS text
message to confirm if the pharmacist accepted (prescribed the
contraceptive and approved dispensing), rejected (shared
information to call the clinic that provides contraceptive care),
or requested additional information (when participants requested
methods unavailable for pharmacist prescribing, such as
long-acting reversible contraceptives and injectable
medroxyprogesterone acetate).

Following the simulation, pilot participants completed a
web-based survey to evaluate the usefulness, ease of use,
effectiveness, reliability, and satisfaction on 5-point and 7-point
Likert scales. Participants then engaged in a brief audio-recorded
interview that solicited feedback on the app and participants’

decision-making process in selecting a contraceptive method.
After participants completed their clinic visit, the contraceptive
method prescribed during their routine appointment was
abstracted from their electronic medical record.

Analysis
Data analysis was conducted at two time points following phase
1 and phase 2, respectively. Deidentified survey demographics,
sexual history, and Likert responses were exported from
REDCap to Microsoft Excel for analysis. Descriptive analysis
was computed for demographics and sexual history
(proportions), and mean score and standard deviation were
calculated for Likert questions. Audio from the “think aloud”
video interview (usability) and feedback interview (pilot) were
transcribed and manually coded by two coders until a 95%
agreement regarding the themes was reached. For usability
testing, participant comments and suggestions were categorized
based on the type of modifications needed to the app (ie,
wireframe, self-screening comprehension, and graphics).
Interview data from the pilot testing was similarly thematically
coded to reflect perceptions about the app’s effectiveness,
acceptability, feasibility, and participants’ contraceptive
decision-making. Effectiveness was defined as the e-platform
success in simulating a birth control prescription. Acceptability
or satisfaction with the e-platform was defined as participants’
perceptions when using BCPass. Feasibility (BCPass practicality
for learning about and accessing birth control) was defined by
BCPass’s usability or ease of use in navigating the e-platform
and submitting a request for birth control. Lastly, birth control
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decision-making was based on participants’considerations made
when indicating their birth control preference before and after
using BCPass. Using the codebook, two coders not involved in
usability qualitative analysis (one assisted with e-platform
modifications and data collection, and the other helped with
qualitative analysis only) classified statements in each thematic
area as positive, neutral, or negative. Finally, we assessed
concordance between the contraceptive method selected at the
medical visit (electronic medical record data) and the
pharmacists’ decision to approve or reject the participant’s
request for a contraceptive method.

Results

Participant Characteristics
In total, 22 AYA participated: 10 in phase 1 (usability testing)
and 12 in phase 2 (pilot testing). On average, participants were
17.64 (1.50) years old, had some high school education (n=13),
graduated from high school (n=4) or had some college (n=5),
and had previously used contraception (n=17). See Table 1 for
participant demographics and sexual history.
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Table 1. Usability and pilot testing participant demographic and sexual history.

Totals (N=22)Pilot testing (n=12)Usability testing (n=10)Characteristics

Age (years), n (%)

4 (18)1 (8)3 (30)15-16

14 (64)7 (58)7 (70)17-18

4 (18)4 (34)0 (0)19-21

Race or ethnicity, n (%)

Unknowna6 (50)UnknownaBlack or African American

Unknowna1 (8)UnknownaHispanic or Latinx

Unknowna5 (42)UnknownaWhite (non-Hispanic or Latinx)

Education, n (%)

13 (59)5 (42)8 (80)Not graduated high school

4 (18)3 (25)1 (10)High school degree or General Education Development

5 (23)4 (33)1 (10)Some college

Number of sex partners, n (%)

6 (27)2 (17)4 (40)None

11 (50)8 (66)3 (30)Less than 3

2 (9)0 (0)2 (20)Between 3 and 5

2 (9)2 (17)0 (0)More than 5

1 (5)0 (0)1 (10)Preferred not to say

Ever taken a pregnancy test, n (%)

12 (55)6 (50)6 (60)No

10 (45)6 (50)4 (40)Yes

Ever been pregnant, n (%)

22 (100)12 (100)10 (100)No

0 (0)0 (0)0 (0)Yes

Used birth control to prevent pregnancy, n (%)

5 (23)2 (17)3 (30)No

17 (77)10 (83)7 (70)Yes

Ever used condoms during sex, n (%)

5 (23)2 (17)3 (30)No

17 (77)10 (83)7 (70)Yes

Frequency of condom useb,c, n (%)

1 (6)1 (10)0 (0)Never

8 (47)6 (60)2 (29)Sometimes

7 (41)3 (30)4 (57)Always

1 (6)0 (0)1 (14)Unknown

Ever had a sexually transmitted infectionb, n (%)

16 (73)8 (67)8 (80)No

5 (23)3 (25)2 (20)Yes

1 (4)1 (8)0 (0)Unknown

aRace or ethnicity was not self-reported by usability participants in this phase of the study. Electronic medical record race and ethnicity data is not
self-reported and may misidentify participants. Therefore, this study only reports self-reported information collected during the pilot testing phase.
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bDue to rounding, some totals may not correspond with the sum of the separate figures.
cParticipants were only asked about their frequency of condom use if they answered yes to using condoms during sex. Participants could have responded
yes to ever using condoms, but they may not currently be using them.

Quantitative Survey: Acceptability and Feasibility of
Pharmacist- and App-Delivered Contraception

Pharmacist-Prescribed Contraceptives
Usability and pilot participants (N=22) agreed receiving a
contraceptive prescription from a pharmacist without a clinic

visit would be safe (mean 4.27, SD 0.88), convenient (mean
4.50, SD 0.74), easy (mean 4.32, SD 0.89), and acceptable
(mean 4.27, SD 1.08; Table 2). If they had the option to receive
contraception from a pharmacist without a clinic visit, 14 of 22
participants reported they were likely or very likely to do so.

Table 2. Perceptions of pharmacist and app-delivered contraception (N=22, Likert Scale 1-5).

Mean (SD)

Safety, convenience, acceptability, and ease receiving birth control

4.27 (0.88)Getting birth control prescribed by a pharmacist would be safe

4.50 (0.74)Getting birth control from a pharmacist would be convenient

4.27 (1.08)Getting birth control from a pharmacist would be acceptable to me

4.32 (0.89)I think it would be easy to receive birth control from a pharmacist

3.82 (1.14)Getting birth control from an app would be safe

4.45 (1.01)Getting birth control from an app would be convenient

3.95 (1.17)Getting birth control from an app would be acceptable to me

4.36 (1.00)I think it would be easy to use an app to get birth control

Advantages of using an app to receive birth control

4.55 (0.74)It would be easier for teenagers to get oral contraceptives

4.27 (0.98)It would feel less embarrassing

4.45 (0.86)It is less stigmatizing, meaning more normal to use

4.32 (0.99)Fewer teenagers would get pregnant

3.82 (1.30)It would be more confidential

Disadvantages of using an app to receive birth control

3.91 (0.87)Teenagers might not use condoms to protect against sexually transmitted diseases

3.73 (1.12)Teenagers need a doctor to decide if oral contraceptives are safe for them

3.14 (1.32)Teenagers might have sex at a younger age

3.36 (1.05)Teenagers might use oral contraceptives incorrectly

3.55 (1.26)Teenagers might not get tested for sexually transmitted diseases

3.50 (0.86)Oral contraceptives might cost more over the counter

4.00 (0.87)Teenagers might not talk to their parents about birth control

3.09 (1.11)I have no worries (concerns) about teens using a medication dispensing machine to get birth control

Social approval

3.64 (1.14)Most people who are important to me would approve of me using an app to get birth control

4.27 (0.77)Most teens like me would use an app to get birth control

4.23 (0.97)Teens my age would use an app to get birth control

3.32 (1.30)Parents or family would support me using an app to get birth control

4.09 (1.06)My romantic partner(s) would support me using an app to get birth control

4.18 (1.10)The decision to use an app to get birth control would be totally up to me

4.09 (1.19)I am confident that I could use an app to get birth control
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Receive Contraceptives Through an e-Platform App
Usability and pilot participants (N=22) agreed that receiving
contraception using an app would be safe (mean 3.82, SD 1.14),
convenient (mean 4.45, SD 1.01), easy (mean 4.36, SD 1.00),
and acceptable (mean 3.95, SD 1.17) (Table 2). Additionally,
participants were confident they would be able to use an app to
get contraception (mean 4.09, SD 1.19) and agreed most teens
would use an app to get contraception (mean 4.27, SD 0.77). A
potential advantage recognized by participants of using an app
would include fewer teenagers experiencing an unintended
pregnancy (mean 4.32, SD 0.99), getting contraception would
be less embarrassing (mean 4.27, SD 0.98), and less stigmatizing
(mean 4.45, SD 0.86). Participants agreed a potential
disadvantage of receiving birth control from an app is that it

may lead teens to not talk to their parents about birth control
(mean 4.00, SD 0.87) or a possible decrease in condom use and
an increase in sexually transmitted infections among teens (mean
3.91, SD 0.87). See Table 2 for additional insight into
participants’ attitudes toward pharmacists and app-delivered
contraceptives.

E-Platform App Survey Feedback
Overall feedback on the BCPass app simulation during prototype
and final productive testing was positive (Table 3). Participants
agreed that BCPass was simple to use (mean 6.33, SD 1.24)
and pleasant to interact with (mean 6.00, SD 1.64). Additionally,
participants felt the app could do everything they would want
it to be able to do for contraceptive delivery (mean 6.15, SD
1.23) and agreed they would use it again (mean 6.29, SD 1.54).

Table 3. BCPass app simulation feedback (N=22, Likert scale 1-7).

Mean (SD)

6.33 (1.24)BCPass was simple to use

6.43 (1.02)BCPass was easy to learn and use

6.05 (1.51)I believe I could become productive quickly using BCPass

6.00 (1.64)The way I interact with BCPass is pleasant

6.00 (1.44)I like using BCPass

6.15 (1.23)BCPass can do everything I would want it to be able to do

6.29 (1.54)I would use BCPass again

Clinician- and Pharmacist-Prescribed Contraception
Concordance
A comparison of piloting participants who indicated a
contraceptive preference (n=9) and what was prescribed revealed
pharmacist contraceptive decisions and contraception methods
as prescribed in routine clinic visits were identical. One of the
8 participant requests was rejected by the pharmacist because
of a contraindication. This participant noted in their feedback
interview that they requested a method they knew was
contraindicated because it was their first choice over the
contraception method they were prescribed. Three participants
selected “I don’t know” at the end of the simulation. One
remained undecided following their clinic appointment. Another
selected “I don’t know” because they had an IUD at the time
of the study but knew their first-choice method was
contraindicated. The third selected a method at their clinic
appointment. Of the 12 participants, one did not attend their
clinic appointment, so it is unknown what they would be
prescribed.

Qualitative Feedback

Usability Testing Think Aloud Data and Resultant
e-Platform App Modifications
In an analysis of usability testing phase data, participants
identified modifications related to addressing prototype
wireframe glitches, self-screening comprehension, educational
resource engagement, and app aesthetics. The prototype’s
wireframe glitches were anticipated as it was designed as a
temporary test environment, and once the production frontend,

patient-facing screen, backend, and developer view were created,
the issues were resolved.

While navigating the prototype, participants requested
clarification on the medical history questionnaire, indicating
comprehension concerns. For example, participants asked if the
transdermal skin patch was the same patch with which they
were familiar. Additionally, participants asked what constitutes
prolonged immobility or a bad reaction to hormonal
contraception. The study team revised any questions that were
identified as confusing and may be perceived as confusing to
participants’ peers. Examples and lay language were used for
questions that required more medical terminology, such as
including the more popular names for contraceptive methods
in parentheses next to the full names (ie, oral contraceptive pill
[“the pill”], transdermal hormonal patch [“the patch”], and
injectable medroxyprogesterone acetate [“the shot”]).

Participants’ feedback on the lack of educational material and
the app’s aesthetics were closely associated concerns. Numerous
participants noted they skipped the mandatory contraceptive
method educational website, explaining they did not see the
link or felt it was not important. The color palette and ambiguity
of the “Ask a Pharmacist” call button and bedsider.org weblink
were noted as weaknesses. The team determined adding color
and images was a solution to attract participants’ attention to
educational materials. A welcome page was created to introduce
the purpose of BCPass and provide written instructions on how
to contact the study pharmacist via the “Ask a Pharmacist” call
button.
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Pilot Testing Interview Feedback
The following four primary themes emerged during the coding
process: (1) the perceived effectiveness of the BCPass app, (2)
AYA’s perceptions of using BCPass (usefulness as a standalone
or compared to the standard of care), (3) BCPass practicality
for learning about and accessing contraception via an app, and
(4) AYA’s considerations when selecting a contraceptive method
before and after the BCPass simulation.

Of the 12 pilot participants, one interview was not completed
because the study team could not reach the participant; thus,
the results reflect 11 of the 12 participants. A quarter of the 11
pilot participants commented on receiving contraceptive
prescriptions through BCPass from a pharmacist easily in the
simulation. One participant expressed that BCPass may be
unrealistic outside of the simulation due to safety concerns they
had in making contraception more accessible to AYA without
additional educational discussions with a provider. Due to the
nature of the simulation, participants understood they would
not receive a method as part of the study; therefore, the
perceived effectiveness of BCPass was minimally mentioned.

“The only thing that surprised me was that um you
can literally just just get it. Like you don’t like need
any doctor’s approval like just being able to get it”
[Participant 1, selected implant in BCPass]

BCPass was highly acceptable among the 11 AYA pilot
participants. The majority of pilot participants (73%) found
BCPass to be quick, easy, convenient, and accessible. More
than half (64%) found the process to be enjoyable and a good
accessible option for other AYAs to request contraception
compared to the standard of care of receiving contraception
from a clinician after a medical appointment. Many participants
stated they liked receiving contraception information from
BCPass as well as avoiding a trip to a clinic and potentially
uncomfortable conversation with a clinician (55%). Yet 18%
of participants expressed they would also like the option to talk
to a clinician by phone or in person in addition to the option
they were given to talk to a pharmacist through BCPass. Some
participants (18%) felt BCPass may not be adequate for AYA
due to the possible need for more direct clinician oversight for
young people and those with complex care needs.

“I also really liked the idea of not having to go to the
doctor and have an awkward conversation about
getting birth control” [Participant 2, selected oral
contraceptives in BCPass]

“I like that it was fast and convenient and I didn’t
have to go see a doctor. I could do it right on my
phone. Um, I liked that it like also gave me a little
feel about all the different kinds of birth control
methods because I think that we are not often given
information about all of them” [Participant 3, selected
IUD in BCPass]

A majority of the 11 pilot participants (91%) reported that
BCPass was easy, quick, and convenient to use, with
straightforward instructions and easy-to-answer questions. A
third (36%) stated the information they received as part of the
BCPass simulation was comparable to what they received at a

medical appointment, including a participant stating the BCPass
questions and education materials helped them determine what
contraceptive method was best for them. While many usability
concerns were addressed in the first phase of the study, 64% of
participants shared feedback to further improve the experience
for AYA. Suggestions included shortening the questionnaire,
clarifying questions, deleting repetitive questions, and improving
the delivery of educational materials.

“I liked how, I enjoyed how easy and self-explanatory
a lot of the questions get… Sorry about that. I enjoyed
mostly the descriptive questions that I was asked so
that I was more sure about the pathway I would like
to take while using that” [Participant 4, selected
Depo-Provera injection in BCPass]

Finally, participants were asked about their preferred
contraceptive method selected using BCPass. Most of the 11
(82%) pilot participants reported prior use of the method they
chose in the BCPass simulation. More than half (64%) cited
their medical history and side effects associated with their
preferred method when explaining their decision. Additional
considerations participants noted were the delivery of
contraception (eg, shot, long-acting reversible contraceptives,
daily oral pill) (27%) as well as discussions they have had with
family and friends (27%).

“I felt like it [the patch] was the easiest one to
remember and it was something I didn’t have to take
every day and was something I only have to remember
once a week. I feel like it would be easy on my time
and my hobbies I tend to forget about stuff”
[Participant 5, selected transdermal patch in BCPass]

Prior to the BCPass simulation, two of the 11 (18%) pilot
participants stated they did not have a single preferred
contraceptive method in mind. After completing the simulation,
they were able to more confidently select the method that they
felt would work best for them. These participants credited the
BCPass simulation questionnaire and educational materials in
their decision-making process.

“Um I would definitely say that like IUD now.
Originally, I would say 50-50 percent, like I would’ve
leaned either way. But now using the app I would
definitely say that I would have rather used the IUD
because it’s more, I don’t want to say more protective.
But like, it’s better, it’s like safer, better protection”
[Participant 3, selected IUD in BCPass]

Discussion

Principal Findings
We found that an app for pharmacist delivery of contraception,
BCPass, was acceptable and usable for AYA. Participants liked
how easy, convenient, and fast BCPass was to request
contraception. Once the concerns addressed in the usability
phase were incorporated, there were no glitches experienced,
and few participants felt the app survey was too long or had
confusing questions. Also, more education may be needed to
ensure AYAs feel safe requesting contraception from a
pharmacist. Finally, we identified 100% agreement between
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pharmacist contraceptive approvals in the simulation and
contraception as prescribed in routine clinic visits.

Our findings are consistent with prior research on this topic in
older adult women. In one survey study, women and other
birthing people (≥18 years) reported receiving contraception
from a pharmacist may be more convenient, faster, and easier
compared to getting contraception from a clinician [10], which
mirrors AYA’s beliefs in this study. Additionally, this study
found AYA-reported advantages of using an app included
improving access to contraception by reducing the stigma and
embarrassment of using contraception, reducing the burden of
scheduling and attending clinic visits, and reducing the number
of teenagers who become pregnant. In our study’s feedback
interview, most pilot participants emphasized their favorite
aspect of BCPass was how quick and convenient it was
compared to the standard of care while still receiving the
contraceptive information they desired.

We did not identify any discordance between simulated
pharmacist approvals and clinicians, as prescribed in clinic
visits, suggesting the safety of having youth self-screen for
medical contraindications. Women and other birthing people
have previously been shown to safely and accurately complete
self-screening medical history questionnaires and identify
contraindications [12,13]. Like the older cohort, this study has
shown AYA were capable of reporting their medical history,
reviewing education materials, and selecting a contraceptive
method they wish to use without forgoing a medical
professional’s review. While this study made edits, such as
including more lay language and providing examples to some
questions, to the medical contraindications to contraceptive
prescribing per the Centers for Disease Control and Prevention
US Medical Eligibility Criteria [20], once these changes were
made to accommodate AYA’s readability and comprehension
level, they were able to successfully communicate their own
medical history with a pharmacist through the app. A few pilot
participants noted in their feedback interview they were
surprised how easy completing the simulation was because
questions regarding medical history were primarily all yes or
no with an option to write in additional information for context
with the study pharmacist. Some participants even found
questions on their contraception preferences and reviewing
educational materials more helpful in picking their preferred
contraception than speaking to a clinician. Additionally, the
feedback from the pilot phase reflected AYA’s thoughtful
consideration and awareness of their medical history, as well
as side effects when planning to request contraception.

Of note, only one participant expressed concerns that
contraception prescription without a clinician’s oversight could
be dangerous for AYA by making contraception too accessible,
but several felt that they would prefer to discuss it with a
provider. This data suggests the BCPass educational materials
and access to call a pharmacist were not as effective as they
needed to be to assure safety. While most participants liked the
educational materials, a few did not feel it was enough to
educate AYA on side effects. This finding suggests a need to

include multimodal educational material, including more visual
and audio materials. Additionally, participants who questioned
the safety of BCPass also did not view pharmacists as being as
knowledgeable as clinicians in prescribing contraception, which
contrasts with physicians and midlevel practitioners in other
studies who have supported pharmacist-initiated access to
contraceptives [15]. Safety concerns indicated educational
information presented needs to not only address contraception
concerns but also inform AYA of the pharmacist’s credibility
and remind future users that pharmacists provide medical care
already, such as vaccine delivery and drug interaction
information [23].

Limitations of this study include the small sample size,
single-city site, and limited rounds of usability testing. In
addition, current state policy allows only for the simulation of
pharmacist prescriptions. Following usability testing and
additional app modifications, the platform was not retested again
in another usability round before it was launched in the pilot
testing phase. We focused on contraceptive methods for
pregnancy prevention only and did not include the myriad of
other reasons AYA may use contraception (eg, menstruation
management, acne treatment, gender-affirming care, and medical
conditions such as endometriosis). In addition, some participants
completed the BCPass simulation following their medical
appointment, which was not documented but is an important
consideration for future larger-scale testing of the simulation.
Future studies should further inform apps’ usefulness in
improving access to contraception for a broad range of
indications via pharmacist prescription. Additionally, future
research should explore the acceptability and feasibility of
BCPass for key populations, including but not limited to girls,
women, and other birthing people who are low income, living
with disabilities, and sexual and gender minorities, to navigate
barriers to accessing contraception. At the time of this study,
pharmacist dispensing of contraceptives was not legal in the
state of Pennsylvania, where this study took place, and 29 other
US states. During a time with increasingly restrictive laws on
connecting AYAs to contraceptives and other family planning
resources, implementing methods to increase access to
contraception is more important than ever because AYAs are
particularly vulnerable to these restrictions.

Conclusions
Our results indicate that the BCPass app has the potential to be
a valuable tool to improve access to contraception more
equitably by facilitating contraceptive education,
person-centered decision-making, and convenient delivery.
BCPass and other electronic health solutions can supplement
traditional care models and can be easily scalable, time-efficient,
and cost-effective to assist AYA with navigating barriers to
accessing contraceptives. Our results, demonstrating high
acceptability and usability, suggest the potential of apps as
supplemental effective tools to expand access to contraception
for AYA during this time of increasing restrictive laws and
policies impacting AYA reproductive health.
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