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ABSTRACT
Introduction  Community pharmacies play an important role 
in the healthcare system: they are frequently accessed and 
have increasing capacity to deliver HIV prevention services. In 
communities where the prevalence of HIV is high and access 
to antenatal care clinics is delayed or irregular, there is a 
unique opportunity to leverage pharmacies to enhance early 
and sustained access to HIV prevention among pregnant 
women. This study will identify women’s preferences for 
delivery of HIV prevention services and provider-level and 
system-level strategies to design a new pharmacy-based 
model of care for pregnant women. The overall objective of 
this study is to design and evaluate strategies to implement 
HIV prevention interventions for pregnant women in 
community pharmacy settings in western Kenya.
Methods and analysis  We propose to conduct a discrete 
choice experiment to quantify preferences for delivery 
of HIV prevention interventions (including pre-exposure 
prophylaxis, partner testing and sexually transmitted 
infection screening and treatment) for pregnant women 
in community pharmacy settings. Latent class analysis 
will be used to quantify women’s stated preferences and 
identify packages of intervention components that will 
optimise uptake among different subgroups of women. 
We will apply the Theoretical Domains Framework to 
identify provider-level and system-level factors that might 
influence the implementation of the optimal intervention 
packages. We will then use the Behaviour Change 
Wheel and survey a panel of experts to select and gain 
consensus on strategies to improve implementation. 
Finally, we will evaluate the potential costs of extending 
the implementation of HIV prevention interventions from 
the clinic to community pharmacy settings.
Ethics and dissemination  The protocol was approved by 
the Kenyatta National Hospital-University of Nairobi Ethics 
Research Committee and the University of Washington 
Institutional Review Board. The results of this research 
will be published in peer-reviewed journals and shared 
with various stakeholders, including community members, 
policymakers and researchers, through local and 
international conferences.

INTRODUCTION
In high HIV-burden settings such as western 
Kenya, the risk of HIV acquisition among 
pregnant women is two to three times higher 
than non-pregnant/non-postpartum women. 
Furthermore, the risk of mother-to-child 
transmission is two to three times higher 
among women who acquire HIV during 
pregnancy than those with chronic infec-
tion.1 The WHO and Ministry of Health in 
Kenya recommend a comprehensive HIV 
prevention package for pregnant women in 

Strengths and limitations of this study

	► This study will qualitatively identify and understand 
multiple stakeholder (including users, providers and 
decision-makers) perceptions and priorities of po-
tential features of a pharmacy-delivered HIV preven-
tion intervention package for pregnant women.

	► In the discrete choice experiment, the study will 
systematically and quantitatively tailor and optimise 
the design of an intervention based on potential user 
preferences before implementation and account for 
preference heterogeneity among potential users.

	► This study will apply the Theoretical Domains 
Framework and Behaviour Change Wheel to system-
atically and theoretically identify potential barriers to 
implementing a pharmacy-delivered HIV prevention 
package and design strategies to overcome the 
barriers.

	► The Delphi survey and costing evaluation will meth-
odologically establish expert consensus on priority 
and feasible implementation strategies.

	► Potential limitations include leveraging data from 
rural and urban populations in western Kenya that 
might not apply to other settings and the general as-
sumption that what potential users state about the 
intervention will reflect actual utilisation.
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high HIV-burden settings, including risk assessment, HIV 
pre-exposure prophylaxis (PrEP) for those at substantial 
risk, sexually transmitted infection (STI) screening and 
treatment and partner testing and treatment.2 However, 
delayed and irregular utilisation of antenatal care limits 
opportunities to realise the full benefits of HIV preven-
tion services.3 For example, in western Kenya, only one 
in five women present for antenatal care within the first 
trimester, and just over half of the women attend four or 
more antenatal care visits.4 While more than 90% of preg-
nant women are tested for HIV, three in five pregnant 
women do not receive a repeat HIV test before delivery.5 6 
Partner testing rates also remain low in many sub-Saharan 
African countries.7 Whereas facility-level barriers to early 
antenatal care have been well-documented, including 
high transportation costs, long travel distances and 
lengthy clinic wait times,8 few interventions have success-
fully addressed delayed initiation of antenatal care.9 To 
optimise the public health impact of HIV prevention 
interventions, pregnant women at substantial risk for 
HIV infection must successfully navigate the antenatal 
care and HIV prevention pathway, including being iden-
tified early, engaged and retained in care. Closing this 
gap will be critical in complementing ongoing efforts to 
determine the best model of delivering PrEP in routine 
public-sector antenatal care clinics.10

In settings like Kenya, community pharmacies are often 
the first point of contact for basic health services,11 and 
might be strategically positioned to address facility-level 
barriers to early antenatal care. Compared with health 
facilities, pharmacies are more accessible, save time, 
provide information on how to use health products and 
demonstrate high consumer demand for various sexual 
and reproductive health products.12 For example, nearly 
half of the women who use oral contraceptive pills obtain 

them from pharmacies.4 Additionally, our preliminary 
data show that four in five women who use pregnancy self-
tests purchase them from community pharmacies. In a 
community survey, over one-third of the women expressed 
interest in obtaining PrEP via community pharmacies.13 14 
Within the antenatal care context, pharmacy providers 
already educate and refer pregnant women for antenatal 
care in early pregnancy.15 In Uganda, using pharma-
cies to deliver malaria prevention services for pregnant 
women has been feasible and has increased the early 
uptake of services.16 Within the HIV context, pharma-
cies have successfully been employed to improve uptake 
of antiretroviral therapy in resource-limited settings and 
PrEP in resource-rich settings.17 Leveraging existing 
structures that are frequently accessed, such as commu-
nity pharmacies, might create cost-efficient opportuni-
ties for pregnant women to initiate antenatal care and 
HIV prevention early. There is a unique opportunity to 
implement HIV prevention interventions for pregnant 
women in community pharmacy settings. However, it is 
unclear which package of interventions would best satisfy 
pregnant women’s needs and optimise uptake, which 
strategies should be used for implementation of these 
interventions, and the cost of extending these interven-
tions to community pharmacy settings.

Therefore, the proposed research aims to close gaps in 
the perinatal HIV prevention cascade by designing strat-
egies for implementing HIV prevention interventions in 
community pharmacies where pregnant women at high 
risk for HIV can be identified.12

METHODS AND ANALYSIS
Figure 1 summarises the research strategy and methods 
applied in this study. The overall objective of this study is to 

Figure 1  Overall research strategy and methods.
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design and evaluate strategies to implement HIV preven-
tion interventions for pregnant women in community 
pharmacy settings. To accomplish this objective, we will 
use implementation science theory drawing on a range 
of novel and established methods (determinant frame-
works and theories, discrete choice experiments (DCEs) 
and ingredients-based costing) to elicit preferences for 
intervention delivery, identify implementation strategies 
and estimate their costs. Our approach advances previous 
approaches by allowing for variability in how and where 
HIV prevention interventions are offered versus assuming 
that uptake is homogeneous and takes place at the clinic 
only.18 The specific objectives are:
1.	 To quantify preferences for delivery of HIV prevention 

interventions for pregnant women in community phar-
macy settings.

2.	 To identify the factors that may influence the imple-
mentation of HIV prevention interventions for preg-
nant women in community pharmacy settings and se-
lect strategies to improve implementation.

3.	 To estimate the costs of extending implementation of 
HIV prevention interventions from the clinic to com-
munity pharmacy settings.

Conceptual framework
We will apply the Theoretical Domains Framework (TDF) 
and Behaviour Change Wheel (BCW) in Objective 2 
(figures 2 and 3, reproduced from Michie et al.19). The 
TDF is an original framework for implementation science 
synthesising 33 behaviour change and implementation 
theories into 14 domains that describe determinants of 
behaviour. These 14 domains can further be synthesised 
into three major domains representing the capability, 
opportunity and motivation for a particular behaviour. 
These three domains form the hub of the BCW and are 
mapped to broad categories of implementation strategies 
that can target barriers to behaviour (intervention func-
tions and behaviour change techniques) which in turn 
are mapped to approaches that can be used to deliver 
proposed strategies (policy categories).19 Finally, the 
APEASE criteria (affordability, practicability, effective-
ness/cost-effectiveness, acceptability, side-effects/safety 
and equality) can be used to identify contextually relevant 
strategies.20 The BCW therefore provides an approach to 
identify potential barriers to behaviour change and the 
strategies to overcome the barriers in a given context. In 
Objective 2, we will first use the TDF to create an interview 
guide to identify potential provider-level and system-level 
barriers to implementing HIV prevention interventions 
in community pharmacies. Subsequently, we will use the 
BCW to identify potential implementation strategies that 
might overcome the identified barriers.

Objective 1: discrete choice experiment
Our objective is to identify optimal packages of HIV 
prevention interventions and options for delivery that 
would best satisfy pregnant women’s needs in commu-
nity pharmacy settings. We ask women of reproduc-
tive age to make choices among different hypothetical 

Figure 2  Behaviour Change Wheel reproduced from Michie 
et al.19

Figure 3  The Theoretical Domains Framework (TDF) in relation to the capability, opportunity and motivation behaviour 
(COM-B) model.
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HIV prevention interventions and delivery options for 
community pharmacy settings. We present respondents 
with a series of choice questions that describe two or 
more package alternatives. Each alternative is composed 
of a set of attributes, each with different levels where, 
for example, ‘location’ is an attribute and ‘pharmacy’ or 
‘clinic’ is a level (table 1).

In choosing the preferred package, respondents make 
tradeoffs between different attribute levels based on the 
value they place on the different levels (eg, assuming 
‘PrEP’ is another attribute with the levels ‘PrEP dispensing 
and refills available’ and ‘PrEP not available’, would they 
select to receive PrEP at the pharmacy or clinic if available 
in both settings). We then use choice modelling methods 
to quantify preferences for attribute levels—that is—esti-
mate the marginal or part-worth utility attached to each 
attribute level, and determine choice probabilities (the 
likelihood of uptake) among the respondents. DCEs have 
been recommended as a systematic and robust approach 
for tailoring interventions before implementation.21

Selection of attributes and levels
We will begin by identifying potential attributes and levels 
from preliminary qualitative data and the literature.22 We 
will conduct up to five focus group discussions (FGDs) 
with women (n=5–10) and five FGDs with health providers 
(n=5–10 community health workers and nurses), and five 
semi-structured interviews with decision-makers to further 

refine and identify additional attributes. We primarily 
want to assess whether women would consider going to 
a pharmacy instead of an antenatal care clinic during 
pregnancy for HIV prevention products or services. 
Therefore, interview topics will include barriers and facil-
itators to uptake of HIV prevention products or services 
in pharmacies and antenatal care clinics, product and 
service delivery preferences, and attribute importance 
and rationale (see online supplemental file 1 for more 
details). Interview transcripts will be audio-recorded, 
transcribed, translated to English as needed and coded 
independently by at least two researchers to identify 
important attributes and levels. In a second round of 
FGDs and interviews (as described above), we will narrow 
down the attributes to focus on four to six of the most 
influential ones by conducting a card sorting exercise in 
which stakeholders select and rank a set of cards labelled 
with different potential attributes. Stakeholders will also 
provide input on adequate level ranges. We can use the 
attributes and levels identified to generate a series of 
package alternatives with all possible combinations of 
attributes and levels, also known as a full factorial design. 
However, this would impose a huge respondent burden, 
and some combinations might be infeasible. Therefore, 
we will only select a sample of these combinations (a frac-
tional factorial design) using Sawtooth Software. For each 
choice question, we will select combinations with inde-
pendent attributes and minimal overlap of attribute levels 
so that respondents can differentiate among the package 
alternatives.

Survey design
We will design the survey instrument to include various 
sections for collecting data on sociodemographic char-
acteristics, knowledge and experiences with antenatal 
care and HIV prevention interventions, pharmacy and 
clinic-based care, costs and respondent choices to the 
DCE. In the DCE section, respondents will answer a series 
of choice questions (table 2); we will include an opt-out 
or ‘neither’ alternative to determine the likelihood of 
uptake of different packages.

The survey instrument will be translated into the local 
languages (Swahili and Dholuo); at least two translators will 
independently back-translate the questionnaires to verify 
that the translation is consistent with the original content. 
We will pre-test and pilot the survey instrument on up to 
30 women to identify potential areas for refinement (eg, 
attribute definitions, level ranges, translation adequacy). 
The pilot will also help us identify the maximum number 
of choice questions to which participants can respond 
without becoming fatigued—typically around 9–16 ques-
tions. This number will inform the number of survey 
versions (eg, if there are 40 questions and the maximum 
number that respondents can respond to is eight, there 
will be five versions of the survey). One version will be 
randomly assigned to each respondent. Surveys will be 
conducted via face-to-face interviews. We will make every 
effort to minimise hypothetical bias (differences between 

Table 1  Potential attributes and levels

Attribute Level

Location 	► Pharmacy.
	► Clinic.

Type of initial service 
provider

	► Nurse.
	► Pharmacist with nurse oversight.
	► Pharmacist.

HIV testing 	► HIV self-testing, counselling and 
referral to ANC clinic for additional 
HIV prevention services.

	► HIV self-testing, counselling, HIV 
risk assessment with option to 
receive prevention services.

PrEP 	► PrEP not available.
	► PrEP dispensing and refills 
available.

	► PrEP refills only.

Other prevention 
services

	► STI management (screening and 
testing).

	► Partner testing.
	► STI management and partner 
testing.

Total time spent 	► 30 min.
	► 1 hour.
	► 3 hours.

ANC, antenatal care; PrEP, pre-exposure prophylaxis; STI, sexually 
transmitted infection.

https://dx.doi.org/10.1136/bmjopen-2021-052311
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actual and stated choices) by building multiple validation 
tests into the survey and analysis.23

Study setting and population
We plan to conduct the study in western Kenya. Our 
target population of interest includes women of child-
bearing age (15–44 years of age) who are HIV negative, 
actual or potential users of community pharmacies, and 
able and willing to provide informed consent for partic-
ipation. Women who are unemancipated minors by 
Kenyan law (ie, younger than 18 years of age and have 
not been pregnant) will not be eligible to participate in 
the study. Women who participate in the initial FGDs and 
DCE survey pilot will not be eligible to participate in the 
final DCE survey. We will recruit a simple random sample 
of participants (n=200) from ongoing PrEP implementa-
tion studies in antenatal care and pharmacy settings.22 24 
Women will be recruited using various methods including 
poster displays that encourage customers to ask their 
pharmacy provider about antenatal care services and 
having pharmacy providers ask customers buying preg-
nancy tests if they are interested in participating in the 
study. In antenatal care clinics, study staff will identify 
potential participants who meet inclusion criteria during 
routine appointments or through follow-up phone calls 
and invite them to participate in the study. Potential study 
participants will be given a referral letter that includes 
information on how the participant was identified, the 
purpose of the study and a brief description of the activi-
ties in which they will participate.

Sample size
There is little consensus on calculating the minimum 
sample size required to obtain adequate statistical power 
to test hypotheses in DCE studies. A general principle 
suggests a minimum sample size of between 250 and 350 
respondents for robust quantitative research. However, 

this approach is not necessarily theoretical and is based 
on experience from a small subset of studies.25 26 When 
we apply an equation derived for simple random samples 
that factors the true choice proportion of the relevant 
population (10%), confidence (95%) and precision level 
(10%), and the number of choice questions (12), the 
desired sample size is 147.25 In this study, we take a conser-
vative approach by factoring in the various approaches 
used to calculate sample size and therefore aim to enrol a 
minimum of 200 women in the DCE survey.

Data analysis
We will use latent class models to analyse the preference 
data generated from the DCE survey.27 We will estimate 
the preference weight or part-worth utility attached to 
each attribute level and choice probabilities (likelihood 
of uptake). In additional analyses, we will assess the 
extent to which classes or subgroups with systematically 
different preference weights exist in the sample and the 
types of individuals that are more likely to make certain 
choices. To identify optimal packages of HIV prevention 
interventions, we will review the DCE findings and iden-
tify attributes that have strong preference weights and are 
feasible to implement.

Objective 2: qualitative interviews and Delphi survey
Our objective is to identify potential barriers and facilita-
tors to implementing the optimal packages of HIV preven-
tion interventions identified in Objective 1. Guided by 
the TDF, we will identify and prioritise provider-level and 
system-level barriers and facilitators to implementation.28 
Successful completion of this objective is expected to 
contribute to a better understanding of factors that might 
influence the implementation of HIV prevention inter-
ventions and design strategies to implement these inter-
ventions in community pharmacy settings.

Study setting and population
We will interview up to 40 community pharmacists and 
administrators from a sample of community pharma-
cies selected based on criteria that may influence the 
perception of the intervention and effectiveness of the 
implementation strategy, including geographical location 
(urban vs rural), affiliation (franchise vs stand-alone) and 
size. We will leverage ongoing studies to identify potential 
community pharmacies for inclusion in the study.22

Study design and data collection
Qualitative data will be collected through individual inter-
views using an interview guide based on TDF constructs. 
As ascertained in prior studies, we will assess select 
constructs from the TDF based on their likely influence 
on implementation.22 29 Interview sessions will last 60 min 
and focus on discussion topics guided by select constructs; 
we will also ask open-ended questions to explore the 
possibility of other constructs and their influences on 
implementation. Interviews will be conducted in English 
and Swahili, audio-recorded and transcribed and trans-
lated into English as needed. We will prepare analytical 

Table 2  Sample choice question

Package 1 Package 2

Go to pharmacy Go to clinic

Seen by pharmacist with 
nurse oversight

Seen by nurse

Conduct HIV self-test, 
receive counselling and 
HIV risk assessment with 
option to receive prevention 
services on site

Conduct HIV self-test, receive 
counselling and HIV risk 
assessment with option to 
receive prevention services 
on site

PrEP not available PrEP dispensing and refills 
available

STI management and partner 
testing available

STI management and partner 
testing available

Total time spent: 30 min Total time spent: 3 hours

Which of these two packages would you choose?
□ Package 1 □ Package 2 □ Neither

PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection.
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memos to describe the communication and behaviour of 
respondents and the interviewers’ reflections during the 
data collection process.

Qualitative analysis
​ATLAS.​ti software will be used to support review and 
coding of the transcripts. Guided by the TDF constructs, 
at least two researchers will carefully review the tran-
scripts to identify important concepts or ‘codes’.28 A few 
transcripts will also be reviewed using open coding tech-
niques to ensure that important concepts are not missed. 
An agreed-upon set of codes will be categorised (eg, by 
provider-level and system-level barriers), defined and 
used to code subsequent transcripts. To establish inter-
rater reliability, at least two researchers will independently 
code each transcript, compare their coding and recon-
cile coding discrepancies. To guide data analysis, we will 
use the framework method, a type of thematic analysis 
that summarises themes on barriers and facilitators in a 
spreadsheet matrix by case (eg, type of pharmacy) and 
by code.30 We will explore how these themes vary across 
different types of pharmacies and within the same types 
of pharmacies and assess their importance based on the 
frequency of occurrence and likelihood of impact on 
implementation.

Selection of implementation strategies
We will systematically analyse the barriers and facilita-
tors to identify potential behaviour change targets and 
select corresponding implementation strategies using the 
BCW.19 We will use Proctor’s criteria for specifying and 
reporting implementation strategies to identify the actors 
involved, specific activities and the timing and frequency 
of these activities.31 We will identify and achieve consensus 
on priority and contextually relevant implementation 
strategies via a modified Delphi technique using the 
criteria for the reporting of Delphi studies.32 A purpose-
fully recruited expert panel (n=50, assuming an attrition 
rate of 50%) will participate in two or more rounds of 
surveys to gain consensus (>80% with the same rating) on 
the implementation strategies. The APEASE criteria will 
guide strategy selection.19

Objective 3: cost analysis
Our objective is to explore the cost implications of 
extending the implementation of user-preferred HIV 
prevention interventions to community pharmacies. 
Increasing options for HIV prevention delivery can 
increase the number of pregnant women who initiate 
and continue using prevention interventions and result 
in potential cost-efficiencies by reducing demands on 
the clinic. However, increased referrals from the phar-
macy to the clinic or the need to invest in improving the 
quality of pharmacy-based delivery could also increase 
programmatic costs. At the patient level, the commu-
nity pharmacy can provide a more convenient option 
for accessing care and reduce the costs associated with 
transportation and wait times; however, patients might 

also incur out-of-pocket costs. Evaluating costs before imple-
mentation plays an essential role in planning and refining 
future implementation efforts and guiding investment 
decisions.33 Cost implications and estimates will help 
identify and prioritise potential implementation strate-
gies that can be tested empirically and evaluated for cost-
effectiveness in a future study.

Approach
Costs will be determined from the ‘limited societal 
perspective’ which includes the perspective of the 
decision-makers paying for implementation and select 
patient costs. In addition to leveraging our findings on 
implementation activities from Objective 2, we will inter-
view up to 10 stakeholders (decision-makers and individ-
uals who have been involved in similar implementation 
activities) to identify and prioritise implementation-
related costs and impacts; findings will inform the type 
of cost data that is collected. We will estimate costs using 
an ingredients-based approach. Costs will be calculated in 
US dollars, and adjusted for inflation. Cost estimates will 
be projected over a 1-year period therefore costs will not 
be discounted. Cost analyses will be modelled in Excel. 
To guide our overall approach, we will estimate the cost 
of extending implementation to community pharmacies 
within a select clinical catchment area. We will consider 
at least three implementation scenarios under a range of 
different intervention packages (Objective 1) and imple-
mentation strategies (Objective 2).

Data collection and analysis
We anticipate estimating costs from three broad cost 
categories:
1.	 The costs associated with implementing HIV preven-

tion interventions in pharmacy settings under a range 
of different strategies identified in Objective 2 (imple-
mentation costs).

2.	 The costs associated with potential healthcare resource 
utilisation changes in the clinical setting (clinical-
based costs).

3.	 Patient-related costs.
We will use the choice (uptake) probabilities from 

Objective 1 to determine the likelihood of women using 
services at the pharmacy or clinic. Overall, we will esti-
mate the total costs of delivering HIV prevention services 
via the clinic only (base case); for each implementation 
scenario, we will estimate the total costs of extending 
pregnancy-related HIV prevention services to the 
community pharmacy setting and the cost per individual 
reached. To test the robustness of our cost estimates, we 
will conduct a sensitivity analysis around key resource 
inputs and assumptions influencing the quantity or value 
of these inputs.

Patient and public involvement
The proposed study will leverage expertise and resources 
from several ongoing PrEP implementation studies in 
antenatal care and pharmacy settings.22 24 The studies 
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have community and stakeholder advisory boards that 
will provide opportunities to share study queries and 
findings with community members, leaders and decision-
makers. In June 2019, we shared preliminary research 
objectives with the community advisory board members 
and obtained their input on the feasibility of leveraging 
community pharmacies to identify pregnant women 
who are at risk for HIV acquisition and can benefit from 
PrEP. Key feedback received, which will be helpful as we 
think through the design of the prevention package and 
pharmacy implementation strategy, include the need 
for community health worker engagement and training, 
provision of nurse or physician oversite and adolescent 
engagement due to increases in pregnancy among this 
population. We plan to periodically share study findings 
with the advisory board members as well as other commu-
nity and policy stakeholders in local and international 
meetings.

Timeline
We anticipate beginning data collection activities in Q1 
of 2022 and finalising data collection and analysis in Q4 
of 2024.

ETHICS AND DISSEMINATION
The protocol was approved by the Kenyatta National 
Hospital-University of Nairobi Ethics Research Committee 
and the University of Washington Institutional Review 
Board. The results of this research will be published in 
peer-reviewed journals and shared with various stake-
holders, including community members, researchers 
and policy-makers, through local and international 
conferences. In a future pilot study, we will evaluate the 
acceptability, feasibility and impact of optimal interven-
tion packages and implementation strategies identified in 
Objectives 1 and 2. We will use the cost data generated in 
Objective 3 to plan for implementation and evaluate the 
cost-effectiveness of piloted strategies.
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