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Abstract 
Adolescent girls and young women (AGYW) in sub-Saharan Africa 
face unique barriers to contraceptive access and lack AGYW-centered 
contraceptive decision-support resources. To empower AGYW to 
make informed choices and improve reproductive health outcomes, 
we developed a tablet-based application to provide contraceptive 
education and decision-making support in the pharmacy setting - a 
key source of contraceptive services for AGYW - in Kenya. We con-
ducted workshops with AGYW and pharmacy providers in Kenya 
to gather app feedback and understand how to integrate the inter-
vention into the pharmacy setting. Our analysis highlights how 
intermediated interactions - a multiuser, cooperative effort to enable 
technology use and information access - could inform a successful 
contraceptive intervention in Kenya. The potential strengths of 
intermediation in our setting inform implications for technolog-
ical health interventions in intermediated scenarios in low- and 
middle-income countries, including challenges and opportunities 
for extending impact to different populations and integrating tech-
nology into resource-constrained healthcare settings. 

CCS Concepts 
• Human-centered computing → Empirical studies in HCI; • 
Social and professional topics → Adolescents. 
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1 Introduction 
Information and communication technologies for development 
(ICTD) research “involves a consideration of human and societal 
relations with the technological world and specifically considers 
the potential for positive socioeconomic change through this en-
gagement” [8]. ICTD research is typically set in low- and middle-
income countries (LMICs) that face barriers - economic, access, 
literacy, and infrastructure - that impact how people interact with 
technologies and how technologies are developed, deployed, sus-
tained, and received. In these settings, intermediated interactions 
emerge as a practice to overcome barriers to enable technology use 
and information access. Intermediated interaction is a multi-user 
cooperative effort in which digitally adept individuals (i.e., inter-
mediaries) support individuals who are typically non-literate, lack 
technology-operation skills, and/or have financial constraints to 
use technology and access information [45, 59]. 

We extend this model of intermediation to our work in a mobile 
health contraceptive project for adolescent girls and young women 
(AGYW) in Kenya, with experts in human-centered design, com-
puter science/HCI, and clinical reproductive health in Kenya and 
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the U.S. AGYW in sub-Saharan Africa face a disproportionately 
high risk of unintended pregnancy and poor health outcomes, and 
face unique barriers to contraceptive access due to their gender 
and age [65]. These challenges necessitate AGYW-centered con-
traceptive decision-support resources that reach this underserved 
and stigmatized population. Our work builds on the understand-
ing that pharmacies are a key source of contraceptives for AGYW 
in Kenya [22, 23, 51] and formative work that explores AGYW’s 
contraceptive preferences and needs. We developed a tablet-based 
application (app) - the Mara Divas app - that provides contraceptive 
education and decision-support for AGYW in the pharmacy setting 
in Kenya, in a way that aligns with their needs and preferences. Our 
app aims to not only provide recommendations for contraceptive 
methods that suit AGYW’s needs and preferences, but to also de-
mystify information that is of importance to them. We created this 
mobile app to enable an assessment of its impact. Our motivation 
is to empower vulnerable AGYW to make informed contraceptive 
choices and contribute to improved reproductive health outcomes. 

We draw on the model of intermediation for two reasons. First, 
we want to understand how the substantial body of work in ICTD 
and human computer interaction for development (HCI4D) re-
garding intermediation could inform a successful intervention for 
AGYW in Kenya. Second, we want to apply lessons from this unique 
setting to inform a broader understanding of LMIC-based interven-
tions. We address the following research questions: 

• RQ1: How does the intermediation model allow us to under-
stand how a pharmacy-based app for contraceptive educa-
tion and decision-support for AGYW can be integrated into 
the pharmacy setting in Kenya? 

• RQ2: How does this experience inform approaches to the 
development of interventions for public intermediated sce-
narios? 

We conducted workshops in Kisumu county, Kenya with AGYW 
aged 15-24 years and pharmacy staff to iteratively refine the app 
prototype and to understand how to integrate the intervention 
into the pharmacy setting. Our findings highlight key moments 
in AGYW-pharmacist interactions in which pharmacists’ personal 
beliefs, interests, and priorities misalign with those of AGYW. We 
also describe differences in language, digital, and health literacy 
levels among AGYW subpopulations, and the critical roles of the 
pharmacist. We contribute the following: 

• An articulation of the significance and role of intermediation 
by the pharmacist to facilitate app usage and more broadly, 
contraceptive education and decision-making for a wide 
range of AGYW. 

• An argument that our intervention could have a differential 
impact on subpopulations of AGYW, emphasizing the impor-
tance of extending impact to a hard-to-reach population. 

• Considerations for developing technologies for a complex 
ecology of LMIC-based healthcare, including commercial 
retail settings. 

2 Background 
In LMICs, nearly 50% of adolescent pregnancies are unintended, 
most of which occur among adolescents who want to avoid a preg-
nancy but are not using a modern contraceptive method [65]. In 

East Africa, AGYW aged 15-24 years encounter multiple barri-
ers to accessing sexual and reproductive health services, such as 
stigma around female sexual activity and social pressure to have 
a child [65]. Despite a need to provide contraceptive services that 
meet AGYW’s needs, conventional health facilities struggle to reach 
AGYW because their services are expensive and time-consuming, 
and AGYW are concerned about healthcare providers maintaining 
confidentiality [10]. 

Commercial drug sellers, including pharmacies, are key contra-
ceptive access points for AGYW in sub-Saharan Africa [22, 23, 51]. 
Pharmacies are preferred by many Kenyan AGYW because of their 
convenience, privacy, speed of service, and perception of less judge-
mental pharmacists [22, 23]. However, pharmacy-based contracep-
tive services have downsides, including sporadic and inaccurate 
counseling [24] due to lack of pharmacy provider training [25] and 
limited availability of contraceptive methods [22]. As such, con-
traceptive counseling in the pharmacy setting struggles to align 
with AGYW’s values and preferences. The impetus of our app is to 
provide person-centered contraceptive decision-support tailored to 
AGYW seeking contraceptive services in the pharmacy setting. 

3 Related Work 

3.1 Intermediation in LMICs 
In LMICs, where access to technology or digital literacy is lim-
ited, intermediated interactions emerge as a common practice to 
enable technology access and use for a vast number of people. Ac-
cording to Sambasivan et al. [59], intermediation is accomplished 
when a digitally skilled user enables information seeking and use 
for a “beneficiary-user” for whom technology is inaccessible due 
to non-literacy, lack of technology-operation skills, or financial 
constraints. Parikh and Ghosh [45] articulate an understanding 
of intermediated tasks that identifies how technology availability, 
existing power relationships between users, and technical literacy 
can impact the ways in which interactions manifest. Prior work 
emphasizes the critical role of human relations or “human infras-
tructure” in intermediated interactions and their potential for being 
“more robust and pervasive than technology networks” [60] because 
they can overcome access and use constraints and can influence 
information penetration [32, 55]. The human agent facilitating in-
termediation affords the flexibility to accommodate unexpected 
needs and behaviors [33]. However, human factors of intermedi-
aries, such as their background and motivations, can influence 
intermediation [48, 49, 53]. 

Intermediaries can support new tasks in addition to continuing 
their primary tasks. In Tanzania, mobile money agents, whose main 
purpose was to assist community members with mobile money 
services began to support feature phone users in using a newly 
introduced mobile app [52]. In India, local mobile shops assisted in 
the dissemination of health education videos in addition to contin-
uing their usual business [68]. Regardless of the tasks they support, 
intermediaries often contribute more than their technical literacy 
- they also facilitate information flow. In Digital Green [21] and 
Projecting Health [33] in India, mediators facilitated video-based 
education on domain-specific topics and discussions that furthered 
the audience’s understanding of the video content. In Bangladesh, 
small businesses, such as pharmacies and grocery shops, bridged 
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the information gap between extremely impoverished people and 
low-cost healthcare services, connecting clients to affordable health-
care [53]. In these examples and beyond, intermediaries have been 
effective not only in supporting technology access and use, but also 
in disseminating information and encouraging people to engage 
with information [56]. 

3.2 Interventions for Person-Centered 
Contraceptive Education and 
Decision-Making Support 

There is a growing body of work in contraceptive education and 
decision-support that focuses on improving preference-sensitive 
decision-making, meaning that method choice can depend on a 
variety of factors such as perception of method safety, effectiveness, 
and side effects [34, 36]. Research on preference-sensitive shared 
decision-making with a provider during contraceptive counseling 
demonstrates that women and service providers differ in their pref-
erences for and prioritization of contraceptive characteristics [71]. 
Such work has informed the development of person-centered con-
traceptive decision-support tools such as My Birth Control, a web-
based tool in the U.S. used before counseling to improve women’s 
experiences of contraceptive counseling and support them in choos-
ing contraceptive methods that fit their needs and preferences [13]. 
The app includes educational models and surveys to indicate pref-
erences for method characteristics. My Birth Control increased 
women’s knowledge of methods, reduced decision conflict, encour-
aged providers to acknowledge clients’ preferences and values, 
and clients appeared to be more confident in their method prefer-
ences [14, 30]. Our app takes inspiration from My Birth Control’s 
person-centered focus. 

Person-centeredness is also evident in HCI work that explores 
opportunities for technology to support information seeking of 
sexual and reproductive health in light of the challenges and needs 
faced by specific populations. Dewan et al. [17] offer guidance on 
technology development for teenagers seeking information on re-
productive health given teenagers’ information seeking practices 
and struggles with finding appropriate information sources. Patel 
et al. [47] propose technology designs that facilitate safe and ap-
propriate sexual and reproductive care for LGBTQ+ people with 
uteruses, considering their experiences with in-person care. 

However, aforementioned work is situated in high-income coun-
tries. Technologies that support person-centered contraceptive 
decision-support have yet to be a focus for contraceptive inter-
ventions in LMICs. There are, however, interventions such as text 
messaging, phone calls, or voice messaging that are designed to fa-
cilitate contraceptive education and behavior change. While these 
include interventions tailored to a specific population, they are 
intended to engage users in health-related communications, in-
crease contraceptive knowledge, or promote contraceptive uptake 
and continuation, which differs from supporting person-centered 
decision-making [29, 37, 50]. A plausible explanation for the lack 
of person-centered contraceptive decision-making tools in LMICs 
may be the paucity of data on contraceptive preferences and priori-
ties of women in these countries. There is even less data on what 
adolescents consider important to their contraceptive decisions, 
though there are studies that demonstrate adolescents’ concerns 

about future fertility and side effects [26, 40, 69]. While there are 
examples of HCI-driven interventions aimed to provide adolescence 
related sexual and reproductive health guidance in LMICs [54, 70], 
these interventions assume that adolescents have access to personal 
mobile devices that can be used privately, which is not common for 
adolescents in many LMICs [35]. Moreover, approaches to support 
decision-making in community-based settings, such as pharma-
cies where many adolescents access contraception [22, 23, 51], are 
limited [16]. Our work aims to improve the quality and person-
centeredness of contraceptive care available to AGYW by tailoring 
our intervention to AGYW’s needs, values, and preferences. 

4 Methods 
This study builds on formative work aimed to provide decision-
making support for AGYW seeking contraception in pharmacies 
in Kenya. Our team previously explored factors that influence con-
traceptive preferences and decision-making for AGYW in Kisumu, 
Kenya, assessed the relative importance of contraceptive method 
and service delivery characteristics, and examined the quality of 
contraceptive care in pharmacies in western Kenya. Rigorous qual-
itative and qualitative research informed our intervention design 
and provided an understanding of contraceptive care for AGYW in 
Kenya seeking contraceptive services in the pharmacy setting. 

We designed and developed the Mara Divas app to be placed 
in the pharmacy setting, a key access point for contraceptive ser-
vices for Kenyan AGYW, to provide contraceptive education and 
decision-support tailored to AGYW’s needs and preferences. We 
conducted co-design workshops with AGYW and pharmacy staff in 
Kisumu county, Kenya to understand how to integrate the app into 
the pharmacy setting and to gather app feedback. Feedback from 
the workshops inspired revisions to the app, which were made in 
between workshops and then after. This research was approved by 
the Kenya Medical Research Institute Scientific Ethics Review Unit 
and the University of Washington Human Subjects Division. We 
obtained a research permit from the Kenya National Commission 
for Science, Technology, and Innovation. 

4.1 Setting 
This work takes place in Kisumu county which is located in western 
Kenya. Its largest population center is the city of Kisumu, which is 
the third largest city in Kenya. In 2022 in Kisumu county, 9.2% of 
AGYW aged 15-19 years had ever experienced a live birth and 11.1% 
had ever experienced pregnancy [42]. Luo is the primary ethnic 
group of Kisumu county where DhoLuo, Kiswahili (the national 
language), and English are spoken. Public health clinics offer most 
contraceptive methods for free or for a small fee. Pharmacies usually 
offer condoms, emergency contraceptives, depot medroxyproges-
terone acetate (injectables, also known as “depo”), and combined 
oral contraceptive pills. Some pharmacies also place contracep-
tive implants on site, but most refer patients to nearby clinics for 
implants or intrauterine devices (IUD/IUCD). 

4.2 App Design and Development 
Considering that AGYW have low levels of knowledge regarding 
side effects of contraception and hold strong beliefs about contra-
ceptive harms [27, 40, 63], we did not develop an app that only 
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recommended the “right” contraceptive method. We were moti-
vated to provide information on various contraceptive options re-
garding topics that are important to AGYW, including bleeding 
patterns, privacy of contraceptive use, and influence on future fer-
tility [27, 28] and demystify side effects. We were inspired by the 
person-centeredness of My Birth Control, a U.S.-based decision 
support tool that assists women with contraceptive method selec-
tion [13, 14, 30]. We named our app the Mara Divas app, in which 
“Mara” means “my own” in DhoLuo, the local language of Kisumu 
county, Kenya. 

The Mara Divas app is designed to be used in a private counsel-
ing room in the pharmacy setting. The room will provide a tablet 
with the app installed and a pair of headphones. The intended users 
of the app are AGYW seeking contraceptive services in the phar-
macy setting. As such, when we use the term “user” henceforth, 
we refer to the AGYW using the app. When the AGYW approaches 
the pharmacist, the pharmacist would take them to a private coun-
seling room to use the app for 5-20 minutes. Lastly, the pharmacist 
would communicate directly with the AGYW about their choice 
and provide either the desired method or a referral. 

We built an Android app using the Flutter 3.19.5 platform [19] 
that supports Android 5.0 and all subsequent versions. Our app 
targets Samsung Galaxy Tab A8 tablets with a 10.5-inch display. We 
chose tablets because the pharmacy setting provides a large enough 
space for private table usage and the contents on a tablet would be 
easier to interact with than on a phone. We chose Android devices 
because of their low cost and AGYW’s familiarity with Android. 
Flutter was selected as an app development framework because it 
is a mature mobile app platform and provides a professional app 
appearance. 

The content of the app was carefully crafted by a clinical repro-
ductive health expert who has extensive research experience in 
Kenya. The app’s main screen presents sections with topics that are 
of most interest to AGYW (Figure 1 a), as learned through formative 
work. Each section leads the user to a screen with topic-specific 
information for seven contraceptive methods (Figure 1 b, c): male 
condom, female condom, daily contraceptive pills, implant, injec-
tion (depo), IUCD, and emergency contraceptive (e-pill). For each 
method, we also made a screen that briefly summarized information 
about that method. Users can also “favorite” methods that they like 
and want to return to for review. 

Once all sections are visited, users complete a survey to indi-
cate preferences for method characteristics (Figure 1 d). The sur-
vey is composed of five multiple choice questions. Although five 
questions are limited in understanding the users’ contraceptive 
preferences, we restricted the number of questions because AGYW 
dislike lengthy questioning [24]. Based on survey responses, the 
app recommends contraceptive methods by the user’s method char-
acteristic preference (Figure 1 e). 

We prepared the Mara Divas app in DhoLuo, Kiswahili (the 
national language), and English, which are languages spoken in 
Kisumu county, Kenya, where the workshops took place and the 
app is planned to be piloted. A language toggle tool is available 
on all screens so that users can engage with content in their pre-
ferred language. To reach AGYW with limited language literacy, 
we included audio and brief video components (Figure 1 c). Text is 
accompanied by a spoken version of the text which was recorded 

by study staff, indicated by an audio button next to the text. We 
included two types of videos: videos where providers share their 
expertise on contraceptive topics, and videos where AGYW share 
their experiences with using contraceptives. These videos were 
narrated by service providers and AGYW actors in Kisumu. We 
incorporated four provider videos and three peer videos. Videos 
were between one to three minutes long. 

4.3 Co-design Workshops 
We conducted co-design workshops to understand how to integrate 
the intervention into the pharmacy setting and to gather potential 
app stakeholders, namely AGYW and pharmacy staff, with varied 
preferences to share feedback on the app and ideate new designs 
or content. 

4.3.1 Study Design. We conducted four workshops - three with 
AGYW aged 15-24 years with pharmacy-based contraceptive care 
experience and one with pharmacy staff - to allow for iteration in 
app prototype development between workshops. Workshops were 
conducted between April - May 2024. Workshops were led by four 
facilitators, all who spoke English and Kiswahili and two who also 
spoke DhoLuo. Facilitators were also involved in the creation and 
revision of the study design. Workshop activities were mainly led 
by two facilitators with human-centered design experience (third 
and fourth authors). The first author was also present for the first 
three workshops. 

Each workshop began with a distribution of informed consent 
forms, followed by an explanation of consent guidelines by study 
staff and a pre-workshop questionnaire administered on a tablet 
by study staff. After the pre-workshop questionnaire, participants 
re-grouped to review the background and objectives of the study, 
and confidentiality and consent guidelines. We then proceeded to 
conduct activities where participants engaged in discussion and 
produced artifacts (e.g., post-it notes) and facilitators took field 
notes. Workshops lasted between 9AM and 5PM, including one 
90-minute lunch break and two 30-minute tea breaks in between 
workshop activities. Numerous small revisions to the app were 
made in response to feedback in between workshops and after 
completion of all workshops. 

4.3.2 Participant Recruitment. AGYW participants were recruited 
using community-based strategies to optimize the diversity of per-
spectives and experiences in the three AGYW workshops by age, ed-
ucation, contraceptive experience and experience with mobile apps. 
Purposive sampling [66] was used to recruit AGYW from peer mo-
bilizers in the community and in-person in the pharmacy settings. 
Snowball sampling [46] was also used, by which study staff asked 
interested participants to recommend peers for inclusion. Female 
study staff who spoke DhoLuo, Kiswahili, and English provided an 
introduction to the study and potential participants who met the 
inclusion criteria were assessed for their availability for workshop 
dates. AGYW under 18 years of age and not emancipated minors 
were encouraged to speak to a trusted adult about participating 
in the study. Eligible AGYW met the following criteria: 1) cisgen-
der female; 2) age 15-24 years; 3) has accessed pharmacy-based 
contraception in the last three months; 4) not currently pregnant; 
5) speaks DhoLuo, Kiswahili, and/or English; 6) feels comfortable 
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Figure 1: Mara Divas app configuration. Enlarged images of each screen are in Appendix B. (a) Main screen with questions and 
topics that are of most interest and importance to AGYW. (b) Short explanations of each contraceptive method and where it is 
administered on a female body. (c) Information presented with text, audio, and videos (provider and peer). (d) Survey where 
users can indicate preferences for method characteristics. (e) Recommendations for contraceptive methods based on survey 
results. 

reading DhoLuo, Kiswahili, and/or English; and 7) willing to sign 
informed consent. This work targets AGYW aged 15-24 years be-
cause we determined that this age group is representative of a 
population that will most likely benefit from our app. We also note 
that most AGYW under the age of 15 are not sexually active, as 
only 8% of Kenyan AGYW aged 15-24 years experienced first sexual 
intercourse before the age of 15 [67]. We also wanted to minimize 
the risks to a vulnerable population by working with slightly older 
AGYW. 

Pharmacy staff participants were recruited from pharmacies in 
Kisumu and periurban areas to balance the gender and age of phar-
macy staff in the pharmacy staff workshop. Eligible pharmacists met 
the following criteria: 1) at least 18 years of age; 2) currently work-
ing in a pharmacy providing condoms, emergency contraception, 
combined oral contraceptive pills, and depot medroxyprogesterone 
acetate (hormonal contraceptive injection); 3) currently working 
in a pharmacy that has a counseling room/private space; 4) speaks 
Kiswahili and/or English; 5) feels comfortable reading DhoLuo, 
Kiswahili, and/or English; and 6) willing to sign informed consent. 

We recruited 33 AGYW and 10 pharmacy staff (6 female). We 
conducted four workshops: one workshop of 12 AGYW aged 15-17 
years1 , two workshops with 10 and 11 AGYW aged 18-24 years, 
and one workshop of 10 pharmacy staff. The sample size was de-
termined through the review of relevant literature in the health 
domain using similar methods [27, 31, 72] and guidelines in quali-
tative research [61]. AGYW ranged in age from 15-24 years and the 
median age was 19 (IQR 17-21). Pharmacy staff ranged in age from 
32-48 years and the median age was 33.5 (IQR 32-40). A summary 
of participant characteristics for the three AGYW workshops and 
one pharmacy staff workshop are in Tables 1 and 2, respectively. 
AGYW participants and pharmacy staff participants were compen-
sated with 1000 KSH and 2000 KSH (approximately 8 USD and 15 
USD), respectively, for their participation. The compensation was 
1All except one participant in the younger age group workshop was aged 15-17 years 
and so we present the AGYW workshops as having two distinct age groups. 

determined based on the judgment of the Kenyan ethics review 
board of what was appropriate and not coercive. 

Table 1: Participant characteristics of AGYW workshops. 

Workshop ID 
Characteristic AGYW-1 AGYW-2 AGYW-3 

Total Participants, n 10 12 11 
Median Age (IQR) 20.5 (19.25-

21.75) 
17 (15.75-17) 21 (19-23) 

Education Level, n 
Primary school, not complete 0 1 0 
Primary school, complete 1 3 1 
Secondary school, not complete 1 7 1 
Secondary school, complete 3 1 7 
Post-secondary school 5 0 2 

Mobile Phone Use, n 
Has access to a mobile phone 10 5 11 
Owns a personal mobile phone 10 4 11 
Has access to a smartphone 9 2 6 

Table 2: Participant characteristics of pharmacy staff work-
shop. 

Workshop ID 
Characteristic Pharmacy-1 

Total Participants, n 10 (6 female) 
Median Age (IQR) 33.5 (32-40) 
Licensure, n 

Pharmacy owner 1 
Pharmacy technician 8 
Other 1 

Years of Working in the Pharmacy, n 
5 or more years 9 
1-2 years 1 

Median Score for Confidence in Advising AGYW (IQR) 
On family planning options 5 (4-5) 
On how to use family planning methods 5 (4-5) 
On family planning side effects 5 (4.25-5) 
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4.3.3 Data Collection. Data was collected through pre-workshop 
questionnaires, artifacts (e.g., post-it notes), written field notes in 
English, and audio-recordings. The primary data sources were arti-
facts and written notes that were produced for each workshop and 
all its activities, as the workshops were centered around small or 
large group activities that involved creating visual representations 
of ideas and concepts. Large group interviews were audio-recorded 
as a secondary source of data to retain individual participant quota-
tions and perspectives. When participants were engaged in small-
group activities or speaking one-on-one with a facilitator, it was 
impractical to rely on audio-recordings, so written note-taking was 
used. Activities were conducted in the order they are presented in 
this section. The flow of activities is described in Figure 2. 

Pre-workshop questionnaire. Each participant individually com-
pleted a pre-workshop questionnaire with study staff. For AGYW, 
we collected 1) demographic information; 2) mobile phone and app 
use; 3) relationships and sexual history; and 4) reproductive history 
and contraceptive experience and desires. In this paper, we present 
data on aspects of AGYW’s demographic characteristics includ-
ing age and education levels, mobile phone use, and contraceptive 
experiences. Other data will be presented in a future paper. For 
pharmacy staff, we collected 1) demographic information; and 2) 
confidence in advising AGYW on contraception. For confidence in 
advising AGYW on contraception, we used a 5-point Likert scale, 
with 1 being not at all confident and 5 being extremely confident. 
The pre-workshop questionnaire is included in Appendix A. 

Journey mapping. Facilitators led participants to create a journey 
map to visualize the entire flow of a pharmacy visit experience. 
We focused on “pain points” - moments that create discomfort, 
embarrassment, or inconvenience - and moments where there is 
the potential for delight. Journey mapping lasted between one to 
two hours. 

For the AGYW workshops, we applied different methods of jour-
ney mapping. In some workshops, participants used post-it notes 
to write their actions, thoughts, and goals that they have before, 
during, and after pharmacy visits (Figure 3 a). In other workshops, 
participants conducted an interactive role-play depicting a phar-
macy visit, in which one participant acted as the pharmacist, an-
other acted as an AGYW, and observing participants commented 
on their experiences during the role play (Figure 3 b). The purpose 
was to understand counseling from AGYW’s perspective. 

In the pharmacy staff workshop, one participant acted as a phar-
macist and one member of the study team acted as an AGYW to 
role-play a contraceptive counseling scenario (Figure 3 c). The pur-
pose was to understand how a pharmacy staff would conduct coun-
seling. After role-play, participants discussed how their experiences 
differed or aligned with what was presented. 

Free app engagement. Facilitators introduced the Mara Divas app 
to the participants, explaining its objective and the workshop’s goal 
to gather app feedback. Each participant was given a tablet and 
headphones. Participants were given unstructured time to engage 
with the app to gain familiarity. Workshop facilitators answered 
questions and documented real-time observations and feedback. 
Free app engagement was conducted in both AGYW workshops and 

the pharmacy staff workshop. This activity lasted approximately 
20 minutes. 

Usability testing. In AGYW workshops, participants individually 
conducted a series of tasks on the app. The purpose was to test 
how easy the app was used by AGYW to inform changes for future 
design iterations. Each participant was given three tasks to complete 
(e.g., watch a video in DhoLuo of a peer talking about how to keep 
family planning methods private) and a facilitator observed and 
took notes as the participant attempted the tasks. We prepared 
12 tasks total. Usability testing was only conducted in the AGYW 
workshop because pharmacy staff were not target users of the app. 
Usability testing lasted approximately one hour. 

Facilitated app engagement. As a group, participants discussed 
specific aspects or sections of the app. Participants were asked to 
discuss whether and how their opinions on contraception changed 
after engaging with the app, whether the content was helpful for 
addressing AGYW concerns, and how the app could influence their 
decision-making. In the pharmacy staff workshop, participants also 
discussed whether and how the app’s content differed from their 
training or experience. All participants also discussed the language 
toggle tool, audio, and video and compared their experiences and 
preferences with reading, listening, and watching. Discussions were 
audio-recorded. Facilitated app engagement was conducted in both 
AGYW workshops and the pharmacy staff workshop. This activity 
lasted approximately one hour. 

App Feedback. In a group, facilitators elicited structured positive 
feedback, criticisms, questions, and ideas regarding the app. We 
used the “I Like, I Wish, What If” method [11] because we thought 
this would be a helpful way to engage in participatory ideation for 
participants who do not have much experience with giving con-
structive critique. Participants and/or facilitators recorded the feed-
back on post-it notes (Figure 3 d). Discussions were audio-recorded. 
App feedback was conducted in both AGYW workshops and the 
pharmacy staff workshop. This activity lasted approximately one 
hour. 

Group interview. Facilitators conducted a semi-structured group 
interview to discuss how participants’ experiences in the pharmacy 
would change after exploring the app. Participants discussed their 
concerns with app usage in the pharmacy setting, the pharmacist’s 
role in supporting AGYW with and after using the app, how to com-
bine counseling with app engagement, the app’s usefulness to the 
pharmacy staff, and how contraceptive access can be made easier 
for AGYW. Discussions were audio-recorded. The group interview 
was conducted in both AGYW workshops and the pharmacy staff 
workshop. This activity lasted approximately one to two hours. 

4.4 Data Analysis 
Data sources included detailed written notes in English recorded 
by a designated staff member during the workshops, selective tran-
scriptions of workshop audio-recordings, and workshop artifacts 
(e.g., arranged post-it notes from journey maps and app feedback, 
photos). The primary data sources were artifacts and written notes 
that were produced for all workshop activities and the secondary 
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Figure 2: Flow of workshop activities. 

Figure 3: Workshop activities. Enlarged images are in Appendix B. (a) AGYW journey mapping where AGYW and facilitators 
wrote actions, thoughts, goals, and emotions before a pharmacy visit on post-it notes. (b) AGYW journey mapping with role-play, 
led by the facilitator. (c) Pharmacy staff journey mapping with role-play. (d) App feedback documented by AGYW on post-it 
notes using the “I Like, I Wish, What If” method. 

data source was audio-recordings from large group workshop ac-
tivities. 

Multimedia data from the workshops were analyzed using two 
processes in tandem: a collaborative analysis by the larger design 
team (including the first, second, third, and fourth authors), and an 
in-depth thematic analysis by the first author. Team-based collabo-
rative analysis took place in real time immediately after each work-
shop and at weekly design team meetings that continued after work-
shop completion. The collaborative team was made up of Kenyan 
study staff and researchers from Kenyan and U.S. institutions, with 
expertise in human-centered design, computer science/HCI, and 
clinical reproductive health. In the meetings immediately after and 
between workshops, the team discussed, compared, and contrasted 
observations within and among workshops. The main goal of these 
discussions was to identify app design updates to be made for the 
next workshop, using key insights generated from workshop activ-
ities such as free app engagement, usability testing, facilitated app 
engagement, and app feedback. After data collection was complete, 
the collaborative design team conducted analytic virtual meetings 
to consolidate data sources and begin to interpret the data holisti-
cally. The team recollected and discussed workshop interactions, 
observations, and feedback from participants that was particularly 
insightful, emerged frequently, or was surprising, and cataloged 
the iterative changes to the app. The Kenyan team members con-
tributed additional expertise in the local context and languages, 
which enriched and contextualized the data. 

Concurrent with the collaborative process, the first author qual-
itatively analyzed the artifacts and the written notes with a spe-
cific focus on AGYW interactions with the tablet-based app and 
perceptions of the role of the pharmacist with the app. Using an 
inductive approach, the first author independently reviewed the 
the artifacts and the written notes from the journey mapping, with 
a focus on key actions and emotions that AGYW and pharmacists 
expressed, and created an initial matrix of concepts highlighting 

AGYW concerns, desires, and decision-making processes when 
accessing contraception in the pharmacy setting. These concepts 
contextualized participant responses generated from app-specific 
workshop activities (i.e., free and facilitated app engagement, app 
feedback, group interview), which were coded using an inductive 
approach guided by the intermediation model. Using thematic anal-
ysis [7], the codes were consolidated into an initial set of themes 
and iteratively refined. Themes were then discussed between the 
first and last author to build consensus and develop cross-cutting 
insights across the workshops. After identifying themes, the first 
author reviewed the audible audio-recordings to select representa-
tive participant quotations that speak to the themes and concepts 
and transcribed and translated them in English with support from 
the Kenyan study staff. 

4.4.1 Ethical Considerations. Although minors were involved in 
this study, parental permission for study involvement was waived 
with approval from the ethics review boards in Kenya and the 
U.S. This decision was made through reflection on the reality that 
parental involvement in sensitive sexual and reproductive health 
research among adolescents may be harmful for adolescent research 
participants. To prepare to address conflicts arising from parents 
who have concerns about their child’s participation in the study, 
we encouraged minors to consult with a trusted adult prior to 
giving their assent. Participants were given a contact number so 
that parents may call to learn more or to arrange to talk with the 
study team. 

5 Findings 
We first present a summary of participant demographics. In this 
paper, we refer to “older AGYW” as those aged 18-24 years (i.e., 
workshops AGYW-1 and AGYW-3) and “younger AGYW” as those 
aged 15-17 years (i.e., workshop AGYW-2). Table 1 details par-
ticipant characteristics for the three AGYW workshops. Younger 
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AGYW, as expected, had overall lower levels of education than older 
AGYW. While all older AGYW owned a personal mobile phone, 
less than half of younger AGYW owned a personal mobile phone. 
Smartphone access was more common among older AGYW. This 
information regarding AGYW’s ownership of and access to a smart-
phone validates our decision to place it in the pharmacy setting, 
which we discuss in detail in section 5.1.3. Among all 33 AGYW, the 
most common contraceptive method that was used was condoms 
(n=25), followed by emergency contraceptive (n=13) and implants 
(n=13). 

As indicated in Table 2, the 10 pharmacy staff’s confidence levels 
in advising AGYW were high. We measured the pharmacy staff’s 
confidence levels on advising AGYW on family planning options, 
on how to use family planning options, and on family planning side 
effects on a 5-point Likert scale, with 1 being not at all confident 
and 5 being extremely confident. The median scores were 5 (IQR 
4-5), 5 (IQR 4-5), and 5 (IQR 4.25-5), respectively. 

Next, we first provide a summary of app feedback and how they 
impacted intervention decisions. Then, we elaborate on findings 
from group discussions and thematic analysis that expanded our 
understanding of how the Mara Divas app could integrate into 
the pharmacy setting. In our findings, we refer to the workshop 
IDs except when they are obvious in the context of the findings 
(i.e., findings from younger AGYW are from workshop AGYW-2, 
findings from pharmacy staff are from workshop Pharmacy-1.) 

5.1 App Feedback 
5.1.1 Positive validation on app design. Overall, we received posi-
tive app feedback. Pharmacists said that the app answered AGYW’s 
commonly asked questions in a “systematic” way that helped with 
stepping through questions. AGYW also said that the app covered 
topics of importance and interest to them. AGYW and pharmacists 
appreciated the videos featuring providers, saying they added cred-
ibility to the app’s information. AGYW also praised the peer videos, 
noting how they felt encouraged when hearing their peers talk 
confidently about their contraceptive experiences. AGYW also ap-
preciated the provision of headphones, saying that they promoted 
privacy so that no one in the pharmacy could know what the AGYW 
is listening to on the app (AGYW-3). 

5.1.2 Changes made. Aside from significantly changing the app’s 
color scheme to bright purple and pink based on feedback from 
AGYW, most changes were to do with content or information pre-
sentation. One notable change is in the framing of the app. Phar-
macists and AGYW said that “family planning” was not relatable 
for AGYW who were not preparing to raise a family, but rather 
were prioritizing pregnancy prevention: “What is family planning, 
by the way? You are planning a family. This is a 16-year-old person 
who does not have a family. What are they planning? ‘I want to pre-
vent pregnancy’” (Pharmacy-1). Prior work also reflects AGYW’s 
perceived dissonance between “family planning” and “pregnancy 
prevention” [27]. To make the app’s framing more appropriate for 
AGYW’s needs and desires, we replaced the phrase “family plan-
ning” with “pregnancy prevention” throughout the app. 

We made signifiers on the app more findable and recognizable 
(e.g., larger buttons, text that prompts actions). Younger AGYW had 
difficulty understanding the icons that represented contraceptive 

methods and did not find contraceptive method labels (e.g., “IUCD 
(coil)”) helpful, likely because of their low language literacy. We 
complemented the icons with real-life images of methods so that 
AGYW of varying literacy levels can comprehend app content. 

We also made changes to information presentation techniques. 
AGYW had difficulty finding information regarding how to prevent 
HIV and STIs and important things to know about the emergency 
contraceptive. Although this information was linked from other 
screens, many AGYW were unable to navigate through multiple 
screens to find this information. We added a button on the main 
screen (Figure 1 a), where all main topics were outlined, that linked 
directly to the information. This change was also made in light 
of pharmacists’ emphasis on the importance of educating AGYW 
about preventing HIV and STIs. 

5.1.3 Changes not made. In all workshops, participants suggested 
making the Mara Divas app available on the app store so that 
more people can access it. However, our intention is to restrict 
the app’s availability to the pharmacy setting. The main reason 
was AGYW’s lack of smartphone access, as evident in younger 
AGYW participant demographics (Table 1). We also considered the 
lack of privacy when using this app on personal or shared mobile 
devices. Some AGYW have access to a mobile device but share it 
with family members. If the app were made available on the app 
store and installed on shared mobile devices, there is a risk that 
other users would discover that the AGYW is sexually active, which 
could cause harm to them. We were motivated to make our app 
low-barrier by placing it in a pharmacy’s private counseling room 
where AGYW would not be seen. Another reason for restricting 
this app to the pharmacy setting is that at this research stage, the 
app is too premature to make it publicly available. The app and 
its effectiveness needs to be studied and refined to make it usable, 
understandable, and beneficial for AGYW before making it widely 
available. 

Participants from all of the workshops expressed that the app 
should include information on male contraceptives and/or aim to 
educate male peers. Aside from the lack of time to incorporate these 
ideas into the final version of the app, we did not add information 
targeting male youth because such feedback fell outside of the 
scope of the motivation of this app, namely focusing on supporting 
AGYW (not young boys or men) in contraceptive education and 
decision-making. 

Older AGYW also suggested adding all languages spoken in 
Kenya to the app. Aside from the lack of time to translate all content 
in all languages, we restricted the app to three languages because 
most AGYW in Kisumu county would only be comfortable with 
DhoLuo, Kiswahili, and/or English. 

5.2 Key moments in counseling 
We shed light on pharmacist behaviors and attitudes and the real-
ities of AGYW-pharmacist interactions that give context to chal-
lenges in pharmacy-based counseling. 

5.2.1 Pharmacists’ personal beliefs affect AGYW-pharmacist inter-
actions. We highlight key moments of the role play in the pharmacy 
staff workshop (Figure 3 c) to present examples of misalignment 
between pharmacists’ personal beliefs, interests, and priorities and 
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those of AGYW. The entire role play lasted approximately 20 min-
utes. 

(1) Pharmacist asks AGYW whether her religion allows her to 
use contraceptives. 

(2) Pharmacist asks AGYW about her boyfriend, insists that 
she brings her boyfriend to her next visit, and asks for her 
boyfriend’s contact information. AGYW says she does not 
want her boyfriend involved, but the pharmacist insists. 

(3) Pharmacist is concerned about the AGYW’s potential ex-
posure to HIV and STIs and risk of dropping out of school. 
AGYW says she is not concerned about HIV and STIs, only 
about getting pregnant. 

In each of these key moments, there is misalignment between 
what the AGYW wants and what the pharmacist insists. The phar-
macist’s priorities for the AGYW are also apparent, such as stay-
ing in school and minimizing exposure to HIV and STIs. The in-
congruence between the priorities of the AGYW and those of the 
pharmacists is one of the reasons why AGYW are anxious about ap-
proaching the pharmacy setting for contraceptive services. AGYW 
expressed that they have had negative experiences with pharma-
cists, such as being scolded by the pharmacist for not knowing 
anything about contraceptives, being told that they are too young 
for sex, and being asked who their sexual partners are. To avoid 
confrontation and uncomfortable interactions, AGYW rehearsed 
how to talk to the pharmacist so that they can avoid crying during 
counseling (AGYW-2), thought of ways to convince the pharma-
cist to maintain confidentiality (AGYW-2), and considered going 
to a pharmacist where the AGYW is not known to the pharmacist 
(AGYW-3). 

We highlight two topics that revealed disagreements among 
pharmacy staff. First, pharmacists expressed different sentiments 
with involving young men in contraceptive education. With respect 
to a screen on the app showing a female body (Figure 1 b), one 
pharmacy staff said, “If we put a picture of a man in the display 
here, we are trying to put this as a collective responsibility. . . So the 
moment you start omitting man here is the moment you walk this 
journey alone. But if you include the man here you will get a lot of 
support here and the impact will be great,” indicating the benefits of 
educating a wider audience about contraception. However, some 
pharmacists said that the app should adhere to its original intent 
to focus on AGYWs’ needs and preferences. 

Second, the young age of AGYW presented a challenge for some 
pharmacists, but not all, to provide contraceptive services. Phar-
macists were concerned about being seen as a business that gave 
AGYW “a ticket to promiscuous-ity” and being known as the “clinic 
that offers these services that makes our girls behave this way.” How-
ever, not all pharmacists thought the client’s age swayed their 
decision to provide contraceptive services: “At the end of the day 
you end up giving what you will be giving. You end up exposing her 
to these questions, the methods. Whether she’s 15 or 24, whether she’s 
below 18. . . So is [age] really important?” 

Not all pharmacists shared the same beliefs, indicating the pos-
sibility of inconsistent practices. The variability of pharmacists’ 
attitudes seemed to contribute to AGYW’s anxiety and uncertainty 
about whether they will encounter a judgemental or friendly phar-
macist. 

5.2.2 Challenges in counseling. In response to the 20 minute role 
play, observing pharmacy staff participants said that most AGYW 
were unwilling to stay for that long. Many AGYW present them-
selves as “all-knowing,” because they have been using a method 
for a while, know what they want from the pharmacist, and do 
not desire counseling (Pharmacy-1). There are also AGYW who 
send others to request P-2 (the brand name of an emergency con-
traceptive pill, Postinor-2) on their behalf, resulting in challenges 
with properly counseling AGYW: “Some will even send boda boda 
[motorcycle or bicycle taxi] guys, they will send their younger sib-
lings. . . the end users will not come, they will send someone else. So 
even to counsel them, it is not easy” (Pharmacy-1). Other times, 
while they are able to approach the pharmacists, AGYW pretend to 
obtain contraceptives for someone else or hide their identities by 
wearing a hijab, a head covering conventionally worn by Muslim 
women, to cover their face (AGYW-2). These deliberate choices that 
AGYW make for obtaining contraceptives present challenges for 
the pharmacy staff to counsel AGYW. However, AGYW avoided 
interactions with pharmacists because they worried about the phar-
macist’s demeanor towards AGYW, being seen by someone they 
know at the pharmacy, and the pharmacist not maintaining confi-
dentiality. These concerns stemmed from AGYW’s prior negative 
interactions with pharmacists, such as pharmacists interrogating 
AGYW about why they were here, pharmacists saying loudly what 
the AGYW’s request is in a way that was audible to other clients, 
and pharmacists telling AGYW that they were too young for sex. 

5.3 Differences between Older AGYW and 
Younger AGYW 

We explain differences between older AGYW and younger AGYW 
with respect to language, digital, and health literacy levels. We 
elaborate on differences in their perceptions of and interactions 
with the app. 

5.3.1 Language literacy. While younger AGYW’s lower education 
levels were not unexpected, they influenced younger AGYW’s com-
fort with engaging in text-based content of the app. Younger AGYW 
were overall less comfortable than older AGYW with respect to com-
prehending English. During workshop activities, younger AGYW 
used Kiswahili or a mixture of Kiswahili and English, while older 
AGYW were more comfortable conversing in English. Younger 
AGYW engaged with the app’s English content less often and in-
stead relied on the Kiswahili content more. For both older and 
younger AGYW, DhoLuo was the least popular language option. 
We learned that DhoLuo is more commonly spoken by adults in 
Kisumu county, rather than the younger population. Some younger 
AGYW preferred to only listen to audio and watch videos, saying 
that the audio helped them quickly understand the content, and 
noted their benefits for a non-literate individual. One participant 
said that the audio reminded her of listening to a teacher, which 
encouraged her to pay attention to the content more keenly than 
reading it (AGYW-2). A few younger AGYW used the audio feature 
without instruction or explanation from facilitators. 

5.3.2 Digital literacy. Older AGYW used the tablets very comfort-
ably, likely because of their prior experiences with smartphones. 
We did not notice any older AGYW requiring assistance with tablet 
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or app usage. On the other hand, many younger AGYW were not 
familiar with touchscreen devices and were tapping parts of the 
screen that were irrelevant to the functionality of the app. As a 
result, facilitators assisted younger AGYW with app usage, such 
as with launching the app (i.e., tapping the app icon to open the 
app) and finding the volume adjustment buttons on the side of 
the tablet. This was expected given their lack of experience with 
and ownership of smartphones. One younger AGYW told us that 
while she found the audio feature helpful, her encounter with it was 
unintentional: “At first, I was just choosing randomly and I found it. 
Now I know how to find it” (AGYW-2). This indicates that younger 
AGYW took an experimental approach to understanding how to 
use the app and tablet as opposed to their interactions with the app 
and tablet being informed by prior experiences with technology. 

5.3.3 Health literacy. Both older and younger AGYW expressed 
that the app debunked rumors and misinformation, indicating that 
both subpopulations were misinformed to some degree. However, 
older AGYW suggested that they were more familiar with the app’s 
information relative to younger AGYW. Older AGYW had prior ex-
periences searching for contraceptive information and were mostly 
familiar with the contraceptive methods on the app. The app was 
helpful for confirming or augmenting prior knowledge with ad-
ditional information, such as the administration of contraceptive 
methods. Some older AGYW were interested in obtaining in-depth 
information on specific contraceptive methods, such as injectables, 
as opposed to general contraceptive information that was on the 
app. Moreover, older AGYW expressed that the app provided them 
with the “reassurance [that] all will be well” because it laid out all 
potential concerns (AGYW-1) and the app’s content resonated with 
what the AGYW had experienced before (AGYW-3). For example, 
one participant said that the app’s information minimized their 
fear of side effects of injectables and gave them a better sense of 
the right method for them. Videos also contributed to feelings of 
reassurance (AGYW-1). Provider-based videos provided additional 
information that boosted their confidence in decision-making and 
peer videos helped AGYW feel less isolated. 

On the other hand, younger AGYW expressed that much of the 
app’s information was novel to them. For example, one younger 
AGYW told us that they learned that only condoms could prevent 
HIV and STIs. Younger AGYW’s behaviors also suggested the nov-
elty of the app’s information. They were writing notes on the app’s 
content, discussing among themselves about the content, and ask-
ing follow-up questions to the workshop facilitators about the side 
effects and the length of method effectiveness. Younger AGYW 
also discussed how their journeys in the pharmacy setting would 
be impacted by the app. They said that before the pharmacy visit, 
they would have limited knowledge on available methods, their use, 
benefits, and side effects. They would also be uncertain of how to 
engage with the pharmacist and express their needs, leading to high 
pressure. However, the app could allow AGYW to gain knowledge 
on contraception and feel more confident in expressing their needs 
to the pharmacist. These observations and responses imply that 
younger AGYW have less contraceptive knowledge to begin with 
as compared to older AGYW, but the app could allow them to gain 
new information and confidence in approaching the pharmacist. 

5.4 The Roles of the Pharmacist 
Pharmacists and AGYW agreed that pharmacists play a critical role 
in facilitating contraceptive education and decision-making. We 
elaborate on the different roles that the pharmacists might take on 
with the introduction of the app. 

5.4.1 Follow best counseling practices. Pharmacists understood 
that AGYW avoided counseling due to fear of long questioning. 
One pharmacist said that “counseling and questioning are different,” 
implying that counseling should not be an interrogation. Overall, 
pharmacists agreed on the importance of creating a safe space to 
allow AGYW to openly share their needs and concerns. Creating a 
safe space requires the pharmacist to place their personal beliefs 
aside: “whatever you are saying, don’t judge them. Always let them 
have their way so that they can make the decision for their own. 
Don’t decide for them” (Pharmacy-1). AGYW expressed that they 
want to be treated with respect and trust that pharmacists would 
maintain confidentiality. They recommended providing pharmacy 
staff training so that they can better talk with AGYW (AGYW-
3), suggesting that better counseling training could make AGYW 
feel more comfortable approaching the pharmacy setting. Younger 
AGYW believed in the pharmacists’ professionalism to manage 
the app and were not concerned about the app being used in the 
pharmacy setting. 

5.4.2 Accommodate different AGYW needs. Older AGYW thought 
that counseling could occur at different moments of the pharmacy 
visit depending on the AGYW’s background. One older AGYW said 
that direct in-person counseling was more valuable than using the 
app for non-literate AGYW and another said that the app was more 
valuable for those who were more aware of contraception and had 
basic knowledge: “The ones who will use this app, they are aware. 
So for the ones who do not understand it need more consultation” 
(AGYW-1). However, younger AGYW did not question that they 
were a population of interest for the app. While younger AGYW 
expressed that they might encounter issues with app usage, they did 
not recognize this as a significant issue because they thought that 
the pharmacist could facilitate app use. Pharmacists were willing to 
help AGYW, especially those who were not tech savvy, to use the 
app. Overall, these sentiments indicate AGYW’s perception that 
the pharmacist could support AGYW of varying language, digital, 
and health literacy levels. 

5.4.3 Answer AGYW’s questions. In the workshops, younger AGYW 
asked follow-up questions about the side effects and the length of 
method effectiveness, suggesting that the app helped them struc-
ture questions. Younger AGYW wanted the pharmacist to confirm 
the information they learned from the app and provide more ex-
planations if needed, suggesting that they trust the pharmacist’s 
expertise and guidance (AGYW-2). Pharmacists also recognized 
that although the app provided answers to important questions 
about contraception, AGYW may not fully understand the concepts 
that were being addressed in the app, so “the service provider will 
be in a position to explain further. . . the terms [that AGYW do not 
understand]...‘What are hormones and what do they do in our body, 
why will there be changes, and if I stop using them will there be other 
changes?’” (Pharmacy-1). Pharmacists wanted to give room for 
AGYW to ask their questions at their own pace, but recognized that 
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they needed deep knowledge of contraception and have to learn 
to communicate with AGYW: “[pharmacists] need to be trained on 
the services and especially the methods, the side effects, the do’s and 
the don’ts” (Pharmacy-1), echoing a similar sentiment that AGYW 
expressed on wanting the pharmacists to be trained on how to 
converse with AGYW (AGYW-3). 

5.4.4 Provide guidance on method choice. The desire for the phar-
macist to supportively “affirm your choice” (AGYW-1) and provide 
guidance on appropriate methods was more strongly expressed 
by older AGYW than younger AGYW. Younger AGYW were more 
focused on thinking about how the pharmacist could support in-
formation provision as opposed to guidance on method choice. 
In discussing the benefits of making the app public, older AGYW 
wanted the pharmacist to facilitate the process of finalizing on 
a method choice, as summarized by this participant: “I feel like 
when you go to the hospital or pharmacy it’s all about seeing the 
doctor. . . and tell him or her what’s really happening or what I want. 
So I think the app should just be on the Play Store so that you can 
just have the information at hand. You can go and tell the doctor 
you want this and this” (AGYW-1). This AGYW wanted to spend 
more time discussing preferred method choices with the pharmacist 
than reviewing general contraceptive information with them. Older 
AGYW suggested that, if the app were available for use outside of 
the pharmacy setting, they would know what method they want by 
using the app beforehand and use the counseling time to request 
in-depth information about their preferred method or immediately 
request a transaction: “You can go for consultation but at least you 
know what you are going for. So maybe say you’re going for depo, 
you need more explanation” (AGYW-1). Older AGYW explained that 
they would be able to approach the pharmacist with less anxiety 
because the app would answer most of their questions prior to the 
pharmacy visit. 

6 Discussion 
Our main findings are as follows: 

(1) Pharmacists’ interests, goals, and priorities can differ from 
those of AGYW, contributing to AGYW’s anxiety and avoid-
ance of approaching the pharmacy setting for contraceptive 
services. 

(2) Older AGYW aged 18-24 years and younger AGYW aged 
15-17 years present different language, digital, and health 
literacy levels, where younger AGYW were less educated 
and hence less comfortable with reading, less experienced 
with technology, and less informed about contraception and 
health overall. 

(3) Pharmacists and AGYW validated the role of the pharmacist. 
Pharmacists will possibly take on multiple roles after the 
app is introduced in the pharmacy setting to accommodate 
different AGYW’s needs. 

Overall, the app received positive feedback from workshop par-
ticipants. Videos, especially those featuring peers, were popular 
among AGYW, confirming the strengths of video-based education 
as established in prior work in HCI4D [4, 21, 33, 57]. Co-design 
allowed us to amplify AGYW’s experiences with contraception 
and pharmacies and incorporate their voices into iterations of the 
app [20, 57, 58]. 

In this section, we focus on three components: 1) potential role 
of intermediation in the pharmacy setting; 2) potential differential 
impact of LMIC-based interventions on subgroups; and 3) chal-
lenges and opportunities for technological interventions in LMIC 
healthcare settings. 

6.1 Intermediation in the Pharmacy Setting 
We first clarify why intermediation is an appropriate lens of analysis. 
The physical and human infrastructure of the pharmacy setting en-
ables an environment where technology can be supported [45, 59]. 
The pharmacy setting affords a private room for AGYW to learn 
about contraception, provides a tablet that eliminates requirements 
of smartphone ownership, and has a pharmacist who can facili-
tate contraceptive education and decision-making. Similar to other 
ICTD/HCI4D interventions [21, 33], a central motivation of this 
intervention is to provide complementary expertise to that of the 
pharmacist. In some ways, the app may have more information 
than what the pharmacist can provide to AGYW, given known lim-
itations in counseling time and pharmacy staff knowledge [24, 25]. 
Potential intermediation in the pharmacy setting resembles those 
observed in LMICs where the intermediary takes on tasks in ad-
dition to their primary task [52, 53, 68]. With the introduction of 
the app, pharmacists are expected to not only help AGYW with 
achieving the primary goal of their pharmacy visit – to obtain con-
traceptive services – but also app usage. We anticipated AGYW’s 
lack of interest in the app since it is not their main purpose for visit-
ing the pharmacy and addressed this concern by adding interactive 
multimedia and creating an appealing user interface. 

Next, we consider how intermediated interactions can contribute 
towards a successful intervention in the pharmacy setting, adding 
to literature that recognizes the importance of human relationships 
for a technological endeavor [45, 52, 60]. 

6.1.1 The differential role of the pharmacist. One of our biggest 
learnings was the differences between older AGYW and younger 
AGYW. It was not feasible for us to create two apps and we wanted 
to make a single, robust app that fits both subpopulations. Because 
of the limitations of a single app, the human agent - the pharmacist -
is critical for providing the flexibility to accommodate a broad range 
of AGYW’s needs and behaviors [18, 60]. For older AGYW who 
had basic contraceptive knowledge, the primary benefit of the app 
was the reassurance it provided in their decision-making process. 
The app was not strictly viewed as an information provision tool, 
but also as a decision aid tool for evaluating contraceptive options. 
Some older AGYW were more interested in obtaining in-depth in-
formation on specific contraceptive methods of interest, suggesting 
that they already had an idea of which contraceptive method was 
right for them and that they had topics in mind that they were 
wanting to learn about. The app provides more general information 
than what these older AGYW want. As such, the pharmacist will 
likely be relied upon to discuss topics of interest. For older AGYW, 
the pharmacist could be a “last-mile connector” [60] who 
provides guidance on making informed choices or facilitates 
the last step in obtaining a contraceptive method (RQ1). 

On the other hand, for younger AGYW who were less technically 
experienced and less informed about contraception, pharmacists 
may need to play a more active role throughout the pharmacy visit. 
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To support successful technology use, pharmacists may need to 
practice “proximate enabling” [59] by helping AGYW with using 
the app. For younger AGYW who had nascent contraceptive knowl-
edge, the app helped build foundational knowledge that is necessary 
for reaching the point of making informed choices. While the app 
exposed AGYW to standard information, it did not answer all of 
their questions, as was evident in the workshops when younger 
AGYW asked questions about side effects and length of method 
effectiveness after using the app. Pharmacy staff also expected that 
AGYW might ask questions about difficult health concepts, such 
as hormones, that the app does not explain. To explain health in-
formation in understandable language, pharmacists may need to 
practice “proximate translation,” which is the simplification of in-
formation [59]. The pharmacist plays a critical role in bridging 
younger AGYW’s knowledge gap to build a foundation for 
making informed choices (RQ1). 

Pharmacists’ ability to execute various roles, however, could 
depend on their domain knowledge. Pharmacists may find that 
communicating with younger AGYW about contraceptive informa-
tion is easier than providing nuanced guidance on method choice 
for older AGYW. However, the ease of communication with younger 
AGYW could depend on pharmacists’ comprehensive knowledge of 
contraception and even sexual and reproductive health holistically, 
as younger AGYW are likely to raise broader health questions. In 
this sense, pharmacists might struggle less in communicating with 
older AGYW who want a quick conversation to have their method 
choice validated by the pharmacist. However, older AGYW may 
want more method-specific information that was not addressed 
with the app, which would require pharmacists to have in-depth 
knowledge of particular contraceptive methods. 

The following sections build on the strengths of intermedia-
tion, as described above, to discuss important considerations for 
technological interventions in intermediated scenarios in LMICs. 

6.2 Extending Impact to a Hard-to-Reach 
Population 

Especially in LMICs where technology use is growing, education 
levels vary, and access to resources are limited, it is important to 
consider who is being reached with interventions but also those 
who fall just outside their reach. We draw on a conversation in 
ICTD to illustrate how intervention decisions can include or exclude 
certain populations. Despite the strong presence of feature phone 
owners in LMICs [3, 6, 41, 64], smartphone users became a primary 
interest for ICTD projects as they became technologically easy-
to-reach due to growth in smartphone penetration in LMICs [15] 
and the perception that smartphones are innovative, convenient, 
and desirable. However, some ICTD researchers advocate for the 
continued support of feature phone users [52, 74, 75]. 

We extend this reflection to our work to understand how in-
tervention decisions can differently impact older AGYW who are 
technologically easy-to-reach and younger AGYW who are hard-
to-reach. Older AGYW’s access to and experiences with technology 
in addition to their contraceptive knowledge likely contributed to 
them thinking that the app would be irrelevant to AGYW who were 
non-literate or lacked basic contraceptive knowledge. They also re-
quested more app features and wanted the app publicly available so 

that smartphone users, like themselves, can use it before visiting the 
pharmacy setting. While changes made according to these sugges-
tions could encourage wider use of the app by easy-to-reach, older 
AGYW who can access and use technology, as explained earlier, the 
app needs to be studied and refined before it is ready to be made 
widely available. AGYW who have access to smartphones might 
share their devices with family members; an app installed on a 
shared device risks exposing AGYW, which could harm their safety. 
Moreover, over focusing on a technologically easy-to-reach 
population could hinder efforts to reach a hard-to-reach pop-
ulation with less resources (RQ2). If the app were to be designed 
exclusively for older AGYW, younger AGYW, who are arguably 
the subpopulation who has a relatively larger knowledge gap, may 
not have other opportunities to learn about contraception. As such, 
we prioritize building a single, robust app that extends impact to 
AGYW who are hard-to-reach because of their low levels of ed-
ucation, technology experience, and maturity around sexual and 
reproductive health. Not only does the pharmacy setting provide an 
environment where technology is accessible, but the intermediation 
of the pharmacist could extend the benefits of the app to a wide 
range of users [59]. For hard-to-reach AGYW, the benefits of tech-
nology may only be realized with intermediation in the pharmacy 
setting [60]. 

6.3 Implications for Complex Healthcare 
Settings in LMICs 

There have been numerous efforts in HCI to understand how tech-
nologies fit into complicated and sensitive domains, including 
within health [43, 44, 48, 49]. We contribute to these efforts by 
reflecting on how the Mara Divas app could integrate into a social 
system with human relations, beliefs, and practices and a medi-
cal system with a standard for understanding contraception and 
improving health outcomes. In doing so, we discuss implications 
for technological interventions in LMIC-based healthcare settings 
with hopes to help HCI researchers in the health domain clarify 
how technology can be beneficial and impactful. These implications 
and considerations are based on our understanding of the social 
and cultural contexts of this work and experiences with designing, 
developing, and getting feedback on an initial app prototype. 

Healthcare providers in LMICs might lack adequate training or 
motivation [5, 62], possibly because healthcare settings are over-
burdened. Our intervention considered this concern by creating an 
app that in itself does not depend on pharmacy staff’s knowledge 
but rather aims to augment it. However, the app could complicate 
information penetration. In one way, the app could promote views 
that are difficult for the pharmacist to endorse. In another way, 
the app could inform AGYW about difficult topics that the phar-
macist could not represent. For example, in the pharmacy staff 
workshop role play, the pharmacist asked the AGYW if religion 
allowed her to use contraception, implying the influence of reli-
gion on a pharmacist’s stance on contraceptive service provision. 
It is plausible that a pharmacist might not encourage AGYW to 
use contraception. The app, on the other hand, provides evidence-
based information that could help AGYW in meeting their goals to 
prevent pregnancy. However, the potential tension between phar-
macists’ views and the app’s information risks exposing AGYW 
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to contradicting views. Standardization of health messaging 
is crucial because messaging could promote accurate and 
consistent information dissemination and penetration and 
impact behavior change and health outcomes [2, 39] (RQ2). 
However, achieving standardization in LMICs is challenging be-
cause of issues with inadequate funding, overburdened healthcare 
workers, and healthcare worker complacency [1]. In commercial 
settings, such as pharmacies, profit-maximizing motives [38, 73] 
and the lack of monitoring and enforcement of rules [73] could 
pose additional barriers for ensuring that service providers adhere 
to standardized messaging. Moreover, the controversy surrounding 
sensitive topics including contraception complicates the process of 
standardization and acceptance of a chosen standard. 

Client-provider relations can impact clients’ willingness to seek 
healthcare services and reception towards technological applica-
tions in healthcare [43]. Our population of interest felt discouraged 
from approaching pharmacies because of misaligned incentives, 
goals, and priorities with the pharmacist. AGYW were anxious 
about interactions with the pharmacists from before their visit, caus-
ing them to rehearse the interactions, wear cover-ups to hide their 
identities, or avoid the pharmacy setting entirely. Strained AGYW-
pharmacist relationships could consequently dissuade AGYW from 
approaching the pharmacies to use the app. This concern demon-
strates the limitations of technology alone to make an impact. 
While relationship-building was not intended to be a focus of 
our technological intervention, it may be necessitated as part 
of broader motivation to improve AGYW-centered contracep-
tive resources and contribute to improved health outcomes 
(RQ2). To realize the potential significance of intermediated inter-
actions in the pharmacy setting, pharmacists will need to improve 
their relationships with AGYW, a critical foundation of intermedi-
ated interactions [60], by building their competencies and attitudes 
to promote an AGYW-friendly environment [9]. 

The physical infrastructure of commercial healthcare settings, 
which tend to lack waiting areas and private counseling areas [12], 
raises unique considerations for interventions in these settings. In 
deciding to place the app in the pharmacy setting, we also consid-
ered the privacy risks of using the app at the pharmacy counter 
where it is highly visible and open. As such, we intend for the Mara 
Divas app to be used only in pharmacies with private counseling 
rooms to provide a safe space to learn and discuss a sensitive topic. 
The provision of a private room was also a motivation for targeting 
tablets for our app. The physical infrastructure of healthcare 
settings in LMICs, which is often restricted and overcrowded, 
is an important aspect of intervention design that, if not 
considered carefully, could harbor risks (RQ2). 

6.4 Limitations and Future Work 
We acknowledge that sampling in the workshops could bias the 
design of the app, which may not benefit all AGYW. We plan to 
address this by further exploring more AGYWs’ experiences with 
the app and in the pharmacy setting in the feasibility study, which 
took place between July - September 2024, where approximately 100 
AGYW engaged with the app and provided feedback and pharmacy 
staff provided their perspectives on the app intervention. The goal 
of the feasibility study was to evaluate the feasibility, acceptability, 

and appropriateness of the app in the pharmacy setting from the 
perspectives of AGYW and pharmacy staff at study sites. Findings 
from the feasibility study will be presented in a future paper. 

This study was carried out in a single county in Kenya and its 
findings are not generalizable to the whole of Kenya. However, we 
believe that the findings from this study and the feasibility study 
will be useful for informing the next phase of research, which is to 
refine the app with consideration for uses in rural areas and other 
regions of Kenya. Our team plans a hybrid effectiveness imple-
mentation trial to concurrently examine both clinical effectiveness 
and implementation outcomes in the intermediated pharmacy set-
ting. This research will include ongoing refinement of the app and 
strategies for integrating it into the pharmacy setting, as well as a 
cluster-randomized trial to examine clinical outcomes. 

At this stage of the research process, we think it is appropriate to 
optimize situating the app into the pharmacy setting where AGYW 
already seek contraceptive services. After the value and utility of 
the app in the pharmacy setting is studied and validated, there may 
be opportunities to extend the benefits of this app beyond the phar-
macy setting. This process, though, will entail its own strategy and 
design changes to the app to ensure the app’s success as part of a 
wider contraception awareness agenda. Peer mobilizers, who were 
leveraged to recruit AGYW participants for the co-design work-
shops, could play an important role in helping peers prepare for 
pharmacy visits. For example, peer mobilizers with smartphones 
could assist AGYW without smartphone access in using the app 
before visiting the pharmacy setting. This process would entail 
training peer mobilizers to facilitate app usage, including smart-
phone usage. Future work could also involve the expansion of the 
population of interest for male peers by presenting male contracep-
tive methods in the app and expanding app usage to young men. 
Enabling wider availability of the app so that it can be used outside 
of the pharmacy setting could provide opportunities for AGYW and 
their male peers to use the app together and collaboratively learn 
about contraception. 

7 Conclusion 
AGYW in Kenya and more broadly in sub-Saharan Africa lack 
contraceptive decision-support resources that are tailored to this 
population. To contribute to efforts to empower an underserved 
population and improve health outcomes, we developed a person-
centered, tablet-based app - the Mara Divas app - that provides 
contraceptive education and decision-support for AGYW in the 
pharmacy setting in Kenya. Through co-design workshops, we 
gathered app feedback and explored how our intervention could 
integrate into the pharmacy setting. Our findings suggest that our 
intervention will have a differential impact on AGYW depending 
on their age, education, technology experience, and contraceptive 
knowledge. We highlight the significant role that intermediation 
could play in the context of the app, with the pharmacist taking on 
various roles to accommodate different AGYWs’ needs. 

More broadly, this work presents important considerations to 
make for technological interventions in intermediated healthcare 
scenarios in LMICs. We reflect on who is being reached and who 
is unable to be reached with these interventions and advocate for 
extending impact to a hard-to-reach population that is characterized 
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by their low levels of education, health literacy, and access to and 
familiarity with technology. We also recognize that effectively and 
meaningfully designing technology within healthcare settings in 
LMICs warrants a reflection on the complex system it is being 
designed for, including the medical system, human relations, and 
physical infrastructure. We hope that our work contributes towards 
a holistic understanding of the challenges and opportunities in 
LMIC-based interventions. 
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A Pre-Workshop Questionnaire 

A.1 AGYW 
(1) Demographic information 
(a) What is your date of birth? 
(b) Age in years for AGYW 
(c) What is your religion? 

(i) Christian 
(ii) Muslim 
(iii) African traditional 
(iv) Other: 

(d) What is your highest level of education? 
(i) No schooling 
(ii) Primary school, not complete 
(iii) Primary school, complete 
(iv) Secondary school, not complete 
(v) Secondary school, complete 
(vi) Post-secondary school 

(e) Are you still attending school? 
(i) Yes 
(ii) No 

(f) In the past 12 months, did you earn your own income? 
(i) Yes 
(ii) No 

(g) Who do you live with? (Select all that apply) 
(i) No one (lives alone) 

(ii) Parent(s)/guardian 
(iii) Other family members (sibling(s), extended family) 
(iv) Boyfriend/partner/husband 
(v) Friend 
(vi) Other (specify) 

(h) Who provides financial support for you? (Select all that 
apply) 
(i) Self 
(ii) Parent(s)/guardian 
(iii) Other family members (sibling(s), extended family) 
(iv) Boyfriend/partner/husband 
(v) Friend 
(vi) Other (specify) 

(2) Mobile phone and app use 
(a) Do you have access to a mobile phone? 

(i) Yes 
(ii) No 

(b) Do you own the phone or is it shared? 
(i) Own 
(ii) Shared 

(c) With whom do you share the phone? 
(i) Parent 
(ii) Boyfriend/partner 
(iii) Other family member 
(iv) Other 

(d) What kind of phone is it? 
(i) Smartphone 
(ii) Not a smartphone 

(e) How often do you use mobile devices (like a phone or 
tablet) in your daily life? 
(i) Multiple times a day 
(ii) At least once a day 
(iii) At least once a week 
(iv) Rarely 

(f) Do you have your own mPesa line? 
(i) Yes 
(ii) No 

(g) Do you have a social media account or accounts? 
(i) Yes 
(ii) No 

(h) What mobile applications have you used? (if none go the 
next section) 
(i) Facebook 
(ii) Instagram 
(iii) WhatsApp 
(iv) TikTok 
(v) mPesa 
(vi) Other (please specify) 
(vii) None - has never used a mobile app 
(i) What is your level of comfort using mobile apps? 
(i) Extremely comfortable 
(ii) Comfortable 
(iii) Neutral 
(iv) Not very comfortable 
(v) Not at all comfortable 

(3) Relationships and sex 
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(a) Are you currently in a relationship with a partner or part-
ners? 
(i) Yes 
(ii) No 
(iii) No answer 

(b) How long have you been in your current relationship? 
(Months) 
(i) Less than 3 months 
(ii) 3-6 months 
(iii) 7-12 months 
(iv) 13-24 months 
(v) More than 24 months 

(c) Do you know your partner’s age? 
(i) Yes 
(ii) No 
(iii) I choose not to answer 

(d) How old is your partner? 
(e) Are you currently living with that boyfriend/partner? 

(i) Yes 
(ii) No 
(iii) No answer 

(f) Does your boyfriend/partner provide you with any finan-
cial support or things you need? 
(i) Yes 
(ii) No 
(iii) No answer 

(g) What is your current marital status? 
(i) Never married 
(ii) Married 
(iii) Separated 
(iv) Divorced 
(v) Widowed 

(4) Reproductive history, contraceptive experience/desire 
(a) How many times in your life have you been pregnant? 

(number) (If answer is non-zero, ask questions next three 
questions. Otherwise, skip to fourth question.) 

(b) How many times have you given birth? (number) 
(c) Have you ever done anything to end a pregnancy (induced 

abortion)? 
(i) Yes 
(ii) No 
(iii) I choose not to answer 

(d) How many times have you attempted an abortion? 
(e) Have you ever taken a home pregnancy test? 

(i) Yes 
(ii) No 
(iii) No answer 

(f) Have you or a sexual partner ever used any of the follow-
ing other methods to prevent pregnancy? (Select all that 
apply) 
(i) Withdrawal (pulling out) 
(ii) Natural family planning (rhythm or calendar method) 
(iii) Birth control pill (the Pill) 
(iv) "E" pill ("EC" or emergency contraception) 
(v) Shots or injections (Depo) 
(vi) IUCD (Intrauterine Device, coil, IUD) 
(vii) Implant (Jadelle, Implanon, Nexplanon) 

(viii) Tubal ligation, vasectomy or sterilization (getting tubes 
tied) 

(ix) Diaphragm 
(x) Condoms 
(xi) Other - please specify: 
(xii) I have never had vaginal sex 
(xiii) I have never used any 
(g) In the last 3 months have you or a sexual partner used 

any of the following other methods to prevent pregnancy? 
Please include methods you were taking or using, like the 
Pill or the IUD, even if you did not have sex. 
(i) Withdrawal (pulling out) 
(ii) Natural family planning (rhythm or calendar method) 
(iii) Birth control pill (the Pill) 
(iv) "E" pill ("EC" or emergency contraception) 
(v) Shots or injections (Depo) 
(vi) IUCD (Intrauterine Device, coil, IUD) 
(vii) Implant (Jadelle, Implanon, Nexplanon) 
(viii) Tubal ligation, vasectomy or sterilization (getting tubes 

tied) 
(ix) Diaphragm 
(x) Condoms 
(xi) Other - please specify: 
(xii) I have never had vaginal sex 
(xiii) I have never used any 
(h) Have you continued using (method(s) above) until now? 

(i) Yes 
(ii) No 
(iii) No answer 
(i) How confident are you that the method(s) you are using 

or last used is right for you? 
(i) Not at all confident 
(ii) Slightly confident 
(iii) Somewhat confident 
(iv) Quite confident 
(v) Extremely confident 

(j) What method(s) of family planning did you purchase at a 
pharmacy in the last 3 months? (select all that apply) 
(i) Birth control pill (the Pill) 
(ii) "E" pill ("EC", P2, emergency contraception) 
(iii) Shots or injections (Depo) 
(iv) IUCD (Intrauterine Device, coil, IUD) 
(v) Implant (Jadelle, Implanon, Nexplanon) 
(vi) Diaphragm 
(vii) Condoms 
(viii) Other - please specify: 
(k) Why did you choose the pharmacy as your source of family 

planning? (select all that apply) 
(i) Convenience 
(ii) Hours 
(iii) Privacy 
(iv) Cost 
(v) Trust in provider 
(vi) Prior negative experience in a clinic 
(vii) Other (specify) 
(l) In the last 3 months, have you had sex one or more times 

without any method to prevent pregnancy? 
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(i) Yes 
(ii) No 
(iii) No answer 

(m) If you could use any birth control method you wanted, 
what method(s) would you use? (select all that apply) 
(i) I’m using the method I want 
(ii) Withdrawal (pulling out) 
(iii) Natural family planning (rhythm or calendar method) 
(iv) Birth control pill (the Pill) 
(v) "E" pill ("EC" or emergency contraception) 
(vi) Shots or injections (Depo) 
(vii) IUCD (Intrauterine Device, coil, IUD) 
(viii) Implant (Jadelle, Implanon, Nexplanon) 
(ix) Tubal ligation, vasectomy or sterilization (getting tubes 

tied) 
(x) Diaphragm 
(xi) Condoms 
(xii) Other - please specify: 
(xiii) I don’t want to use any method 
(xiv) I do not know 
(n) Why are you not currently using the birth control method 

that you selected in the previous question? (select all that 
apply) 
(i) I can’t afford it 
(ii) I don’t know where I can get it 
(iii) It’s too difficult to get it 
(iv) A health provider advised against it 
(v) I don’t like the side effects 
(vi) I’m not currently sexually active 
(vii) I’m trying to get pregnant 
(viii) My parents don’t know I’m sexually active 
(ix) My partner doesn’t want me to use it 
(x) Other - please specify: 

A.2 Pharmacy Staff 
(1) What is your age (years)? 
(2) Gender of the pharmacy staff 
(a) Male 
(b) Female 

(3) What is your highest education level? 
(a) Primary incomplete 
(b) Primary complete 
(c) Secondary complete 
(d) Technical college/trade school 
(e) Diploma 
(f) Bachelors/degree 
(g) Doctorate 
(h) Other (specify) 

(4) What is your professional title? 
(a) Pharmacy technician 
(b) Pharmacist 
(c) Pharmacy owner 
(d) Pharmacy assistant 
(e) Other (specify) 

(5) How long have you been working in the pharmacy setting? 
(a) Less than 1 year 

(b) 1-2 years 
(c) 2-4 years 
(d) 5 or more years 

(6) How confident do you feel advising AGYW on family plan-
ning options? 

(a) Not at all confident 
(b) Slightly confident 
(c) Somewhat confident 
(d) Quite confident 
(e) Extremely confident 

(7) How confident do you feel advising AGYW on how to use 
family planning methods? 

(a) Not at all confident 
(b) Slightly confident 
(c) Somewhat confident 
(d) Quite confident 
(e) Extremely confident 

(8) How confident do you feel advising AGYW on family plan-
ning side effects? 

(a) Not at all confident 
(b) Slightly confident 
(c) Somewhat confident 
(d) Quite confident 
(e) Extremely confident 

B Enlarged Images from Figure 1 and Figure 3 
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Figure 4: Main screen with questions and topics that are of most interest and importance to AGYW. 

Figure 5: Short explanations of each contraceptive method and where it is administered on a female body. 
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Figure 6: Screen with text, audio, and videos (provider and peer). 

Figure 7: Survey where users can indicate preferences for method characteristics. 
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Figure 8: Recommendations for contraceptive methods based on survey results. 

Figure 9: AGYW journey mapping where AGYW and facilitators wrote actions, thoughts, goals, and emotions before a pharmacy 
visit on post-it notes. 
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Figure 10: AGYW journey mapping with role-play, led by the facilitator. 

Figure 11: Pharmacy staff journey mapping with role-play. 
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Figure 12: App feedback documented by AGYW on post-it notes using the “I Like, I Wish, What If” method. 
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