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Abstract

Information about where medicines are in stock and how much they cost facilitates consumers’ timely access to
affordable medicines by enabling price comparisons and the identification of stockists. Our aims were to: (1) Review
how consumer access to price and availability information is engaged within the Medicine Access discourse and (2)
identify factors associated with the existence of interventions that provide consumers with medicine availability and
price information. We conducted two scoping reviews. We reviewed 26 medicine access and pharmaceutical system
strengthening frameworks to assess how they conceptualise information access. We then reviewed four interventions
that provide consumers with availability and price information to identify the factors associated with these interventions’
existence. We found that in the medical access discourse, information is mainly cast as helpful to entities that ensure
medicine access for populations. Information as an enabler of medicine procurement for consumers/households is
less emphasised. We then identified the following eight factors that facilitate consumer access to reliable medicine
price and availability information: the recognition of a medicine access problem that can be mitigated by consumer
access to information; cross-sectoral collaboration; the willingness of medicine sellers to disclose their inventory
information; having information quality control measures; appropriate incentives for intervention adoption; enabling
legal environments; systems of pooling information; and access to digital information technology infrastructure. We
recommend that more theoretical and implementation attention ought to be directed at how medicine price and
medicine availability information can empower individual consumers to make sound purchasing decisions.
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supply, for at least two reasons. First, some medicines’ ther-
apeutic effects depend on timely administration. Second, the
continuous adherence to chronic treatment positively affects
health outcomes.'? It is accepted that timely and continuous
access to affordable medicines and indeed wider pharma-
ceutical systems strengthening (PSS),"' is facilitated by
information access. However, a preliminary examination of
prominent ATM and PSS frameworks revealed that these
frameworks emphasise information as a tool to empower
governments and organisations to procure medicines for
populations or communities. Less emphasis is placed on
information as a decision-making tool for consumers as they
search for affordable medicines for themselves along the
last mile. (The ‘last mile” here denotes where the consumer
interacts with the point of care such as a community phar-
macy. ‘Consumers’ means individuals or households pur-
chasing medicines for their own use). Just as national-level
medicine data can obscure important inequities at lower
levels of organisation,'? engaging with ‘information’ as a
purely macro-level decision-making tool could potentially
obscure micro-level access problems that consumer infor-
mation could mitigate.

Why information about medicine prices
and availability is important for consumers/
households

Sustainable Development Target 16.10' calls for the guaran-
teeing of individuals’ access to information as a step towards
building more inclusive societies. Information about where
particular medicines are in stock and how much they cost
facilitates consumers’ timely access to affordable medicines in
several ways. First, price information enables consumers to
compare costs.'? Price information provided to prescribers is
also associated with lower prescription costs.'*!* Second,
information about medicine availability facilitates the swift
identification of the pharmacies where these medicines are in
stock at the time they are needed.!® Patients’ lack of real-time
information about where specific medicines are available and
affordable is one key example of market failure in pharma-
ceutical systems'” and a cause of medicines underutilisa-
tion.!? Real-world evidence of the need for information
about where to purchase medicines affordably exists. For
instance, in Zimbabwe, a Southern African Lower Middle-
Income Country, severe medicine shortages'®2! and price
variations across pharmacies?>?3 make it worthwhile for
consumers to compare prices and to find out which pharma-
cies have particular medicines in stock. Furthermore, Direct-
to-Consumer Pharmaceutical Advertising regulations'® in
Zimbabwe prohibit pharmacies from broadcasting details of
the prescription medicines they have in stock, or the prices
thereof. The pharmacy that has a specific medicine that is in
short supply everywhere else, for instance, is prevented from
legally broadcasting this fact. Patients or their caregivers,
therefore, have to travel from one pharmacy to another enquir-
ing about medicine availability and price at each stop, until

they find a pharmacy able to fill their prescription at an afford-
able price. Door-to-door searches for medicines increase the
transaction costs of accessing medicines and undermine the
effectiveness of time-sensitive treatments. Moreover, during
pandemics that require people to minimise mobility and face-
to-face contact (e.g. the novel Coronavirus disease (COVID-
19),* door-to-door searches potentially place consumers and
pharmacy personnel at elevated risks.

As the need exists, it is unsurprising that real-world inter-
ventions that provide consumers with information about
where certain medicines are in stock and the prices thereof,
are emerging through the efforts of private sector, govern-
ments, civil society and health professionals—signalling a
growing recognition of the need to inform consumers.

The aim and contribution of this article

It has been recognised that medicines information, notably
the kind that enables patients to know where to access
medicines and the kind that enables them to compare
prices, is underprovided.'>!” It has been recommended that
this be remedied, especially in low- to middle-income
countries (LMICs).!? Yet, guidance regarding how this can
be achieved is still lacking. Given the importance of pro-
viding patients with real-time information about where
specific medicines are available at an affordable price, this
article addresses two research questions:

e To what extent is consumers’ access to real-time
information about where specific medicines are
available at affordable prices, addressed in existing
frameworks for ATM and PSS? A scoping review of
ATM and PSS frameworks was therefore done and
reported in this article, to formally review if and
how patient access to information is attended to in
the medicine access discourse.

e What factors are associated with the establishment
and sustainability of interventions that provide indi-
vidual consumers with information about medicine
availability and prices? A scoping review of these
interventions was therefore done and reported in
this article, to draw out insights into what promoted
their emergence and persistence.

We advance the medicines access discourse in two ways.
First, we call for the inclusion and more explicit enunciation of
consumers’ access to medicine availability and price infor-
mation within the corpus of ATM frameworks. This is impor-
tant because frameworks and well-defined constructs, (which
tend to be conceived for specific purposes?®), orient the atten-
tion of global health actors, guide research and policy, com-
municate priorities and inform interventions.>!">>2¢ What is
not included in a framework risks getting overlooked.
Second, we propose health system factors that are associ-
ated with the provision of medicine price and availability
information to individual consumers.



Mureyi et al.

This is usually broad rather than sharply defined

|4l

Development and execution of search strategies.

“

Application of inclusion and exclusion criteria to retrieved study reports

|¢

Charting of key data elements

|4l

Applying analytical and organising frameworks or methods to the data

“

Publication stage

Figure 1. Scoping review steps by Armstrong et al.2®

Methods
Study design

Two scoping literature reviews were conducted. The
review protocol was not registered with PROSPERO
because PROSPERO did not accept scoping review proto-
cols at the time this work was conducted.

Scoping reviews are literature reviews that are appro-
priate when the goal is to:

e cxplore a nascent or unfamiliar field, or one that
comprises diverse literature that is located in diverse
domains (e.g. in peer-reviewed journals, grey litera-
ture sources and or commercial and media sites),

e map a highly populated research area,

e uncover research or knowledge or conceptual gaps
in a subject area.?’?

The scoping review was considered an appropriate study
design for this work because ‘Access to Medicine’ is a
highly researched subject and the medicine access litera-
ture comprises diverse documents that are located in diverse
domains (such as peer-reviewed journals and grey literature
produced by inter-governmental, non-governmental or
commercial organisations). Preliminary reading had sug-
gested the existence of a gap in the medicine access dis-
course, that is the under-representation of information as a
decision-making tool for consumers as they search for
affordable medicines for their own use. Systematically
characterising this gap, if it indeed existed, required the
scoping review study design. Furthermore, the subject of
tools that assist patients with medicine availability and
price information, appeared nascent, with some

implementation literature located in diverse sources.
Mapping this field and identifying relevant literature there-
fore was also suited to a scoping review.

The first review identified ATM frameworks plus recom-
mendations and guidelines for PSS. This was done to assess the
extent to which consumer access to price and availability infor-
mation is attended to in the ATM discourse. The second scop-
ing review identified interventions that provide individual
consumers with price and availability information with the
view to infer factors that enable the establishment and persis-
tence of these interventions. The methodological framework
for conducting scoping reviews advanced by Arksey and
O’Malley?’ and Armstrong et al.,”® and depicted in Figure 1,
guided both reviews. This framework spells out that the scop-
ing process involves research question identification, identify-
ing relevant studies, study selection, charting the data,
collating, summarising and disseminating the findings, and
consultation throughout the process with colleagues and organ-
isations knowledgeable about the subject of the scoping review.

The section below describes how the scoping review
methodological steps for both reviews were executed.

Scoping review |: review of ATM and PSS
frameworks

Identification of research question. The research question for
this review was: To what extent is consumers’ access to real-
time information about where specific medicines are availa-
ble at affordable prices, addressed in existing ATM and PSS
frameworks? This was considered as an important question
to answer in order to gauge the extent to which citizens’
access to on-demand information about medicine availabil-
ity and price was recognised in ATM and PSS theory.
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Literature identification. Frameworks that conceptualise ATM
as well as sets of recommendations for PSS were identified
over a 4-year period using the following strategies:

1. In 2017, when the literature search began, Google
and Google Scholar searches using the key phrases
‘access to medicines framework’ and ‘pharmaceuti-
cal system strengthening’ were first conducted to
identify systematic reviews of ‘access to medicines’
and ‘pharmaceutical system strengthening’ frame-
works. No filters were applied. Two reviews!!?
were identified as relevant. To avoid unnecessary
duplication of search work in academic literature
databases, forward and backward citation tracing of
these highly cited systematic reviews was done.
This iterative process resulted in the identification
of 18 relevant unique publications.>!%17:26.29-42

2. Using the keywords and phrases ‘Access’, ‘medi-
cation use’ and ‘medication management’ ‘transpar-
ency’ ‘medicine information’, grey literature was
searched for and retrieved from the websites of
prominent organisations that work on ATM and
PSS. Organisations whose websites were searched
were: the World Health Organization (WHO), the
United States’ International Development agency, the
Access to Medicines Foundation, the World Bank
and Management Sciences for Health (MSH). No fil-
ters were applied. Four additional unique publications
were identified as a result of this strategy.**¢

3. Relying on alerts from the E-drug listserv (http://
lists.healthnet.org/mailman/listinfo/e-drug), a
global mailing list subscribed to by one of the
authors. This listserv delivers news and notifica-
tions of new publications in the area of essential
medicines. One unique publication was identified
through an E-drug notification.*’

4. Pursuing leads on potentially relevant authors and
publications, based on personal communications
from colleagues, also proved useful for identify-
ing published ATM frameworks. These works*-0
were identified this way.

5. Reference tracing in all included frameworks led to
the identification of four additional publications.>’~

Literature identification continued until the end of the
year 2020.

Study selection and application of inclusion criteria. Table 1
outlines the inclusion and exclusion criteria for the first
scoping review (review of ATM and PSS frameworks).
The PRISMA Chart (Figure 2) shows the progression from
initial publication identification to finalisation of the set of
publications reviewed.

Data extraction and charting of key data elements. Publica-
tions which met the inclusion criteria were read iteratively.
The sections that referred to the role of information in ATM

or PSS were identified and summarised. The findings from
this exercise are presented in Table 2 in the Results section.
Table 2 in the Results sections also shows the elements
extracted from each publication: Author and year of pub-
lication, purpose of publication and how that publication
frames the role of information in ATM or PSS.

Data handling and synthesis. The qualitative data charted was
inspected for trends in how authors of frameworks concep-
tualise the role of information in ATM or PSS. Effort was
then devoted to finding any mention of the value of price
and availability information for patients. Conclusions were
then drawn about how authors of frameworks conceptualise
the role of information in ATM or PSS. Conclusions were
also then drawn about the extent to which attention is paid to
patient access to information as a theme.

Scoping review 2: review of interventions that
provide individual consumers with information
about medicine availability and prices

Identification of research question. We were interested in
answering the broad question: What factors are associated
with the establishment and sustainability of interventions
that provide individual consumers with information about
medicine availability and prices?

Literature identification. Medline, Embase, PsycInfo, Global
Health CABI, Scopus and ProQuest Dissertations and Theses
Global, were searched. Searches were run on 29 December
2020. The search strings used for isolating the literature are
attached as Supplemental File 1: Search Strategy for Scoping
review 2 and were reviewed by all authors. It was known that
the area of medicines availability and price information inter-
ventions was one of some implementation activity, despite
being relatively under-documented in peer-reviewed journals.
Therefore, the search included non-academic literature
sources. Searches were conducted on webpages and within
data repositories of organisations that have been cited as
funders of medication-related information technology projects
in developing countries by Konduri et al.’! and Jahangirian
and Taylor.>> Google and Google Scholar searches of projects
identified from grey literature reports and academic articles
were performed using the intervention names as search terms.
This was to identify information contained in blogs, news
articles and on the interventions’ promotional websites. Non-
academic literature sources carry a risk of being unreliable.
Attempts to mitigate the risk of analysing unreliable accounts
were therefore made in the following ways:

1. The interventions reported in the included non-
academic literature sources were also reported in
peer-reviewed journal articles or a doctoral aca-
demic thesis. Therefore, we could be confident that
the intervention existed and were being imple-
mented as the non-academic sources reported.

2. The non-academic sources included were:
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Excluded

Illustration

Grey literature publication for
which a peer-reviewed version

of the same was available

A publication for which a more
recent version was available
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Table I. Inclusion and exclusion criteria for scoping review |.

Category Included

Publication =~ Peer-reviewed or grey literature

type publications

Date Published after 1977 (when a taxonomic
definition of ‘access’ was first put forward
in peer-reviewed literature)

Content e Contains an original framework/

model for conceptualising Access to

Medicines, written in English or Spanish

Contains recommendations for
strengthening whole pharmaceutical

systems generally, without focusing on

specific aspects of the pharmaceutical
system, written in English or Spanish

Hafner and Walkowiak®® was
excluded because Hafner et al.'' was
available.

For example, Management Sciences
for Health*' was excluded because
Management Sciences for Health3?
was available.

Medicines Transparency Alliance®
was excluded because World Health
Organization** (WHO) was available.

Publications identified through Google Search and Google Scholar (n=716)
Publications identified through reference tracing key review publications (n= 18)
Publications identified through the E-Drug listserv (n= 1)
Publications identified through websites of key organisations (n=7)
Publications identified by following up on recommendations (n= 1)
Publications identified through reference tracing identified publications (n=43)
TOTAL (n=786)

Full text publications screened for eligibility after
duplicates were removed
(n =309)

\ 4

Included in
review (n=26)

Full-text articles

excluded (n=283):

« Irrelevant based on
title and abstract
screening (n=275)

« Did not include an
Access 1o medicines
or pharmaceutical
system framework
(n=2)

« More recent version
of publication was
available (n=6)

Figure 2. PRISMA chart for scoping review | (review of access to medicines (ATM) and pharmaceutical system strengthening
(PSS) frameworks).
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e One news article’ (which was corroborated
by several peer-reviewed articles) [e.g. Yuan
et al.>* and Chen®?].

e One document issued by a for-profit company
that is implementing one of the interventions
reviewed (this document, which details the
intervention’s main elements, was produced to
fulfil a statutory requirement.’® The risk of this
document containing unreliable information
still existed but was considered minimal).

e Two documents issued by the Government of
Peru (which is implementing one of the inter-
ventions reviewed).’”*8

e Several documents published by or through
the WHO which describe the same interven-
tion that the Peruvian government documents
describe #3443

3. The contents of these non-academic sources were
not used to assess or make judgements about the
impact or effectiveness of the interventions.

Study selection and application of inclusion criteria. Eligible
reports were those that mentioned interventions used to pro-
vide consumers with information about where particular
medicines or other health products were available and the
prices thereof, in countries of any income level. Although the
initial plan was to focus only on LMICs, the paucity of reports
from this setting justified the expansion of the eligibility crite-
ria. The post hoc finalisation of inclusion criteria can be
imperative in the context of a review that scopes an emerging
or unfamiliar field.?” Publications or documents were
excluded if they provided insufficient detail about the inter-
vention’s workings, its implementation or establishment.
Reports were also excluded if the full-text versions could not
be retrieved. Only reports that were in English and Spanish
were included. No publication date limits were applied for
this second scoping review. All authors reviewed the included
interventions. The PRISMA diagram (Figure 3) depicts how
the search and selection of reports for this review proceeded.

Data extraction and charting of key data elements. Consist-
ent with the scoping review methodological guidelines,?”*
data extraction and charting to enable the identification of
commonalities, gaps and themes, was done. The following
elements were extracted and charted on a spreadsheet for
each intervention identified:

1. Intervention description

2. For each source of information: Author(s), year of
publication and type of publication

3. Country where intervention was implemented

4. Problem(s) the programme aimed to address/impe-
tus for intervention establishment

5. Type of organisation involved in implementation

6. Factors that made the implementation possible
and/or sustainable

Data handling and synthesis. An inductive thematic analysis
of the data was carried out to illuminate the factors that were
common to the interventions in the reviewed sources. During
meetings, authors discussed the validity of each theme. A
narrative summary of the charted data was then produced.

Results
Summary of findings

Twenty-six ATM frameworks and sets of recommendations
for PSS, conceived for different agendas or global health pri-
orities or programmes, were reviewed during the first scop-
ing review. All of them identified different types of
information as critical to achieving ATM and rational medi-
cine use globally, at country level or at organisation level.
There was however extremely limited engagement with the
role of information as an enabler of timely medicine access
at household level. Where the subject of medicines informa-
tion for consumers has been engaged with, the focus has
tended to be on how healthcare providers must supply con-
sumers with information about the appropriate use of medi-
cines (after those medicines have been acquired). This
finding answered the first research question which was: To
what extent is consumers’ access to real-time information
about where specific medicines are available at affordable
prices, addressed in existing frameworks for ATM and
Pharmaceutical Systems Strengthening?

In the second scoping review, four interventions that
facilitate consumers’ ATM price and availability informa-
tion were reviewed. These interventions, documented in
the 19 reports reviewed, were implemented in four differ-
ent countries (Peru, Taiwan, the United States of America
and Zimbabwe). The factors that were associated with
these intervention’s emergence and persistence were iden-
tified as: the recognition of a medicine access problem that
can be mitigated by consumer access to information;
cross-sectoral collaboration; the willingness of medicine
sellers to disclose their inventory information; having
information quality control measures; appropriate incen-
tives for intervention adoption; enabling legal environ-
ments; systems of pooling information and access to
digital information technology infrastructure. This find-
ing answered the second research question, which was:
What factors are associated with the establishment and
sustainability of interventions that provide individual con-
sumers with information about medicine availability and
prices?

How information is conceptualised in
theoretical frameworks

Table 2 shows the different documents that conceptualise
ATM and PSS strategies. Table 2 also summarises how
each document casts the role of information in ensuring
ATM and strengthening pharmaceutical systems.
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Publications identified through Medline (n=2 827)
Publications identified through Embase (n=4 971)
Publications identified through PsyclInfo (n=1 117)

Publications identified through Scopus (n=720)

Total (n=9955)

Publications identified through Global Health CABI (n=254)

Publications identified through ProQuest Dissertations and Theses (n=66)

l

Full text publications screened for eligibility after
duplicates were removed
(n = 9464)

Abstracts reviewed:
(n=90)

I

Publications eligible for full text review
(n=61)

Included in review (n=3 publications describing 3
interventions)

Excluded because
publications were found to
be irrelevant after screening
by title (n=9 374)

Excluded because the
publication is not about a
medicine availability and
price information tool (n=29

Excluded because the full
text version could not be
retrieved (n=16)
Excluded because the
publication is not about a
medicine availability and
price intervention (n=42)

Publications identified after a
recommendation from a colleague
(n=1)

Unpublished doctoral thesis (n=1)

Included in review (n=19
publications describing 4
interventions)

Publications identified from Google
and Google Scholar searches
(n=14)

Figure 3. PRISMA for scoping review of interventions providing consumers with medicine availability and price information.

Factors associated with the provision of

medicines availability and price information to
consumers

Table 3 summarises the main details of the four interven-

tions that facilitate consumers’ ATM price and availability
information. Each report was iteratively read and a

thematic analysis, focusing on identifying the factors that
were associated with the intervention’s emergence and
persistence was done (Figure 4).

Recognition of a systemic access-related problem. The impe-
tus for each intervention identified (Table 3) was a sys-
temic problem related to the availability or prices of
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Table 3. Interventions supplying consumers with information about medicine availability and prices at named location.

Intervention

Year started

Intervention details

|. Medicines Price
Observatory
(MPO)43,44,57—6I
(Peru)

2. Good RXTM56,62—66
(USA)'!

64,65

3. Mask-Map apps
(Taiwan)?

4. WhatsApp groups
for pharmacists®’
(Zimbabwe)

2010

2011

2020

2015

The MPO is a government-run intervention established through legislation, following
a multi-stakeholder agreement brokered by the Medicines Transparency Alliance. The
Medicines Transparency Alliance was funded by the United Kingdom’s Department
for International Development. There are wide medicine price variations across
retail pharmacies in Peru. The MPO site, whose data is updated by pharmacies,

lists medicine prices by pharmacy location to allow consumers to identify where
medicines are available and their prices.

GoodRx™ is a for-profit organisation founded by technology entrepreneurs who
use patented proprietary technology and contracts entered into with consolidated
pharmacy networks, to find medicine prices at different outlets. There are wide
medicine price variations across retail pharmacies in the United States. GoodRx™
provides medicine prices by pharmacy location to allow consumers to identify where
medicines are sold cheapest. GoodRx™ also distributes price discount coupons
redeemable at the point of purchase at thousands of participating pharmacies.

This intervention initially organically arose from citizen action on a social networking
application (LINE). Later evolved into stand-alone apps backed by pharmacy
inventory data that is supplied by the government. In response to a high demand for
face masks in Taiwan during the COVID-19 pandemic, the apps notify citizens of the
pharmacy locations that have masks in stock, and the quantity available.

The WhatsApp groups arose organically, rather than by design, to become peer
communities for Zimbabwean pharmacists. Apart from social networking, these
groups, many of which host over 250 pharmacists each, are used by pharmacists to
crowdsource on behalf of patients, information about where particular medicines and

pharmacy products are available in stock, as well as the prices thereof. Pharmacists
then relay this information to their patients. This crowdsourcing function addresses
the problem precipitated by factors which together potentially encumber the timely
access to medicines for individuals: widespread medicine shortages and advertising
rules in Zimbabwe that prohibit pharmacies from broadcasting (advertising) details of
their medicines to the lay public.

'Several more applications identical to GoodRx™ exist in the United States. However, only GoodRx™ was reviewed because: it is the pioneer and
market leader. It is also the application for which substantive literature, other than promotional material, was found. GoodRx™ has been document-

ed in both peer-reviewed and grey literature.

This intervention pertains to masks rather than medicines, it was included because masks were considered health products and were accessible
from pharmacies. The intervention embodied the principle of consumer access to information, which is the focus of this article.

pharmacy products. In Peru, the sustained increase in med-
icine prices and out-of-pocket spending on medicines
drove efforts to increase price transparency to empower
consumers to make more informed purchasing choices.*
In the United States, the variation in prescription medicine
prices across pharmacies motivated the establishment of
price comparison tools exemplified by GoodRx™.3¢ The
heightened demand for face masks in Taiwan during the
Coronavirus disease pandemic led people to develop digi-
tal tools to help consumers identify pharmacies where
masks could be accessed.’>* Finally, medicine price vari-
ation and the erratic availability of medicines across Zim-
babwean pharmacies, coupled with advertising regulations
that encumbered pharmacies’ ability to broadcast details of
their inventory to consumers, were associated with the per-
sistence of the pharmacists’ WhatsApp group communities
where availability information is routinely shared and
price information is solicited.®’

Product sellers disclosing their inventory information. Medi-
cine availability and price information interventions

depend on the accessibility of medicine sellers’ inventory
and price information. This can be through medicine sell-
ers uploading their information to a government-run, pub-
licly accessible and searchable website, for example, in
Peru; 3445759 ysing proprietary technology operated by
medicine price comparison businesses, for example, in the
United States; linking pharmacy information systems to
a central mainframe, for example, in Taiwan3468%% or as
in Zimbabwe, having pharmacists participate on the What-
sApp communities of practice, responding to medicine
availability and price queries posted there.®’

Information quality control. When pharmaceutical service
providers are compelled to disclose information, there may
be an incentive to report inaccurately.®” Ways of safeguard-
ing the quality of inventory and price information dis-
closed by medicine sellers are integral to any plan to
provide reliable consumer information. In Peru, civil
society monitors prices, availability and quality of medi-
cines in communities.>*%! GoodRx™3¢ reports that its
proprietary technology checks and triangulates the price
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Willingness of medicine sellers
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Financial and other incentives
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support

|

System that pools
medicines/product information

Access to digital information
technology infrastructure and
the internet

Figure 4. Factors associated with the provision of medicines availability and price information to consumers.

information that it provides. Finally, following Taiwanese
citizens and residents’ reliance on crowdsourced social
media mask availability information, the government
began to supply real-time pharmacy mask inventory infor-
mation, to facilitate access to information that’s more
reliable.>

Collaboration amongst multiple actors. Medicine price and
availability information interventions are typically the
result of collaborative actions, with different actor groups
in a society taking up different roles. These roles include:
advocacy and drawing attention to the need for an inter-
vention, for example, citizens or bilateral development
partners,*#+33 approving, developing, funding and leading
the intervention’s implementation, for example, govern-
ments, private for-profit entities, software developers,’3~°

supplying the medicine and price information required to
drive the interventions®” or monitoring/verifying the infor-
mation disclosed.®!

An enabling legal environment or governmental support.
The interventions reviewed in this article owe their exist-
ence to permissive legal environments or government
endorsement. In Peru, for instance, new legislation was
promulgated to establish the Medicine Price Observatory®
and mandated all medicine sellers to regularly submit
their price information to the Medicines Price Observa-
tory (MPO) Peru.”’ In the United States, the legal environ-
ment is considered liberal with respect to pharmaceutical
advertising.”® Interventions like GoodRx™ can be imple-
mented there with minimal advertising-related legal
impediments. The WhatsApp groups used by Zimbabwean
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pharmacists to indirectly communicate availability and
price information to consumers operated with the implicit
endorsement of medicine regulatory officers, some of
whom were active members of these WhatsApp communi-
ties themselves.®” The Taiwan face mask apps were devel-
oped following encouragement by the government, using
real-time mask inventory information provided by the
same government.>>>*

Incentives. Incentives for both the consumers and provid-
ers of medicine availability and price information encour-
age the adoption of interventions that provide this
information. For consumers, the prospect of accessing prod-
ucts quicker and more affordably, can be a powerful incentive
for adoption. GoodRx™ incentivises consumers by offering
them medicine discount coupons in addition to providing
them with medicine prices and the pharmacy locations where
these medicines are available. Although some pharmacies can
lose revenue by dispensing medicines at discounted prices
to bearers of GoodRx™ coupons,* and although there are
concerns about the data protection policies of companies
that supply discount coupons,®® some pharmacists consider
the potential increased traffic from coupon customers, a
benefit.* Finally, participation on the Zimbabwean What-
sApp groups has several benefits for pharmacists. These
benefits include: opportunities for socio-professional net-
working, opportunities to increase revenue by indirectly
advertising their inventory and access to crowdsourced
knowledge about a wide range of practice-related subjects.®’

A system that pools/crowdsources information. All medicines
information interventions considered in this article rely on
online systems of pooling medicines/product information.
For instance, the Peruvian Ministry of Health manages a
database (the MPO database) centrally. As already men-
tioned, Taiwan operates a single-payer National Health
Insurance (NHI). The NHI-contracted pharmacies’ infor-
mation systems are linked to the NHI mainframe. There-
fore, the Taiwanese government superintends over a
central online location where mask inventory information
from NHI-contracted pharmacies updates in real time.
This information is then provided to the public through
apps and websites. GoodRx™ and similar tools in the
United States consolidate availability and price informa-
tion from multiple pharmacies and deliver it from a single
digital platform. The Zimbabwean WhatsApp groups are
convergence sites for hundreds of pharmacists.®’” They act
as informal pooling digital locations where multiple phar-
macists’ inventory information can be accessed.

Access to digital information technology infrastructure and
the Internet. Medicine availability and price information
pooled from a large number of pharmacies can be dynamic
and voluminous. Medicine availability and price informa-
tion therefore lends itself to management by digital tools

and transfer via the Internet. All the four interventions
reviewed herein were Internet-based and could only be
accessed via digital communication devices.

Discussion

Consumer ATM availability and price information is
critical to facilitating patients’ timely access to affordable
medicines. Through two scoping reviews, we sought to
assess the extent to which this is recognised in extant ATM
theory and discourse. We also sought to uncover factors
that tend to be associated with the development and persis-
tence of interventions that provide consumers with medi-
cine price and availability information. Our analysis
revealed that the role of information in the achievement of
medicine access and PSS goals is universally recognised in
ATM literature. However, consistent with our pre-study
hypothesis, information in the context of ATM is mainly
conceptualised as a resource that enables macro-level
planning and monitoring by governments, or as a resource
that organisations and practitioners involved in medicine
management can use to make rational choices. The ATM
and PSS frameworks and models turned up by our review
do not adequately capture and engage with the role of
information as a decision-making tool for individual medi-
cine seekers. It could be argued that if medicine availa-
bility and affordability of medicines is ensured at the
macro-level, it will necessarily be guaranteed at the micro-
level thereby negating the need for consumers to have
access to price and availability information. However, in
reality, market and government failures at the macro-level
undermine ATM at the micro-level.!”** The resulting price
variations and the uneven distribution of medicine stocks
across pharmacies and drugstores in a health system then
justify providing consumers with information that will
help them with price comparisons and with locating phar-
macies/drugstores that have particular medicines in stock.

It is concerning that access to price and availability
information by consumers is overlooked in ATM theory. It
is concerning because, as Table 2 shows, ATM frameworks
are usually developed specifically for particular aims.?
ATM frameworks signal global health priorities and influ-
ence decisions about where attention is focused. What is
excluded from frameworks, therefore, risks exclusion
from the implementation agenda. Indeed, the lack of any
mention of medicine price and availability information for
consumers in the vast majority of ATM and PSS frame-
works coincides with the following observation from this
article’s second scoping review: very few implementation
cases exist of tools developed to assist consumers in time-
ously locating sources of affordable medicines and other
medical devices typically found at pharmacies.

Despite the limited number of examples of medicine
availability and price information tools aimed at individ-
ual consumers, they exhibit considerable diversity as far
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as types of actors that are driving the intervention imple-
mentation is concerned. In the United States, it is private
corporations (exemplified by GoodRx) that are providing
access to consumer price and availability information. In
Peru, the MPO was established by the government, fol-
lowing processes brokered by the Medicines Transparency
Alliance, a multi-stakeholder initiative. In Taiwan, it
was the civil society of netizens that developed Mask-
map apps with governmental support. In Zimbabwe, the
WhatsApp groups used as a source of real-time price
and availability information are products of action by
healthcare professionals (pharmacists). This observation
demonstrates that the under-provision of availability and
price information to consumers is problematised from the
perspectives of actors in diverse sectors. This bodes well
for collaboration,”' one of the factors consistent with the
successful establishment of platforms that supply medi-
cine availability and price information to consumers.

The simplistic visual representation of the factors asso-
ciated with the provision of medicine availability and price
information to consumers (Figure 4), should not be allowed
to belie the complexity associated with getting all these
eight factors to align. Achieving each of them can poten-
tially require years of skilfully navigating socio-political
landscapes while managing financial, human and informa-
tion resources. For example:

e The recognition of an access-related systemic
problem requires people to problematise the crisis,
possess agenda-setting power or at least have
access to entities that have agenda-setting power.””
Examples of such agenda-setting entities include,
government, private sector businesses or civil
society.

e The willingness of medicine sellers to disclose or
avail their inventory information depends on how
they perceive the costs and benefits of such
disclosure.®’ Clarifying the incentives or demon-
strating the benefits for medicine sellers is key.

e Ways of safeguarding the quality of inventory and
price information disclosed by medicine sellers are
integral to any plan to provide reliable consumer
information. However, the sheer volume of rapidly
changing data reported by diverse sources can
threaten the feasibility of effective information
quality control plans.”® This challenge can be man-
aged by implementing risk-based verification mod-
els, where information from unreliable information
suppliers is verified more rigorously than informa-
tion from sources that are routinely reliable.

e Coming up with the right incentives for pharmaceu-
tical system actors to adopt certain innovations or
behave in particular ways requires contextual and
institutional analyses to understand the subjective
perspectives of stakeholders.>

e Most governments regulate the flow of medicines
information to consumers. On one hand, direct-to-
consumer pharmaceutical advertising (DTCPA)
laws can limit the ways in which medicine sellers
can communicate details of their inventory and
prices.'®’® On the other hand, legal coercion may
facilitate the disclosure of inventory information by
pharmaceutical service providers. An enabling legal
environment or other governmental support is nec-
essary to successfully deliver a medicines price and
availability information tool. Yet, it may take years
of lobbying to create.”* It is however possible; in
Zimbabwe for instance, courts of law were used to
successfully lobby for the acceptance of a medicine
price and availability information proposal.”

e Information pooling systems or centralised infor-
mation systems may be at odds with the common
new public management philosophy, which favour
decentralised systems more.”® However, decentral-
ised systems need not prohibit the crowdsourcing
activities that are necessary for running medicines
information services.

e Ensuring equitable access to digital information
technology infrastructure and access to the Internet
demands considerable financial investment and the
political will to leverage technology for socioeco-
nomic development.”” Yet, this too can be achieved
even by governments in low-income countries.”

Finally, it is worth highlighting that the pursuit of the
goal of providing consumers with medicine availability
and price information may be associated with potential pit-
falls that must be mitigated or guarded against. Here, we
discuss three that are related to patient safety, social ine-
qualities as well as information governance.

Patient safety

Tools that point consumers towards pharmacies that have
particular medicines in stock, have the potential to drive
patients towards pharmacies that dispense medicines of
unverifiable quality. Even licenced pharmacies have been
shown to stock substandard medicines.”® %

Social inequalities

Digital health interventions have the potential to bridge
inequalities in health systems. For instance, telemedicine
tools allow physically inaccessible patients to access med-
ical care remotely.®'¥? However, digital health interven-
tions also have the potential to widen health inequalities,*
especially in Africa’s developing countries.®* National
level of economic development and geographic location,
level of education, poor computer skills, literacy skills,
including health literacy, age, ability to pay for the
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technology, ethnicity, economic status all shape one’s
engagement with digital health interventions.?38>86
Likewise, digital tools that disseminate information about
where particular medicines are available have both the
potential to facilitate quicker access to affordable medi-
cines for some patients, and the potential to widen pre-
existing inequalities. For consumers to effectively use
medicine price and availability tools, they would need to
have access to the Internet and Internet-enabled devices.
They would also need to be medically literate enough to be
able to decode their own prescriptions or be assertive
enough to demand that their healthcare providers clarify
the contents of their written prescriptions. This means that
demographic groups lacking medical literacy and/or
Internet access can be excluded from potentially useful
information services.

Information governance

The application of digital information management tools
to healthcare-related processes raises data privacy and
security concerns.®”% For instance, data privacy and secu-
rity concerns were raised about the selling of patient data
to third parties by private sector firms like GoodRx, which
run digital platforms to inform patients about the prices of
medicines at different pharmacies in the United States. In
addition to providing this obviously useful information to
citizens, these firms then also offer discount coupons that
citizens can redeem as they purchase medicines. It is in
exchange of these coupons that these firms collect and
store patients’ data.®* On the WhatsApp groups used by
Zimbabwean pharmacists, pictures of patients’ prescrip-
tions were shared in order to find out the pharmacies that
were able to dispense the medicines on the prescriptions.
Although the WhatsApp group rules required that the
patient name and other personal details be concealed
before a prescription picture was posted onto the groups,
some pharmacists neglected to do this. Social media,
although convenient for social communication, is not
secure enough for the transmission of health information.*
In some jurisdictions, healthcare professionals have been
investigated by regulators for inappropriately transmitting
health information via social media.’!

Limitations

Consistent with the methodological framework for con-
ducting scoping reviews, we did not discount reports based
on a critical appraisal of quality. We included all docu-
ments turned up by our scoping review that reported on the
intervention of interest. In coming up with the factors
associated with the provision of medicines availability and
price information to citizens, we then relied only on these
reports, many of which were mostly positive and did not
shed light on adoption or implementation challenges or
the lack thereof. Moreover, only four interventions were

identified through this scoping review. As similar interven-
tions emerge and become reported in critical and balanced
ways, the set of factors we advanced in this article will
likely be modified. Second, we focused our review on con-
tent written in English or Spanish. It is possible that this
might explain the low number of interventions discovered
during the second scoping review.

Conclusion and recommendations

The role of information as an enabler of ATM is well-
recognised. However, information is almost always con-
ceptualised as a decision-making resource for
governments, policymakers and organisations in their
quest to ensure access to affordable medicines for whole
populations and communities. In ATM discourse, infor-
mation is less often cast as a decision-making aid for con-
sumers as they seek to find out where to access specific
medicines affordably. We recommend that more focused
attention be directed at how medicine price and medicine
availability information can empower individual medi-
cine consumers to make sound purchasing decisions.
Digital innovations that aim to directly or indirectly sup-
ply consumers with real-time information about where
particular pharmacy products are in stock, as well as the
price thereof, have begun to emerge. Their success how-
ever turns on governments, civil society, private sector
and medicine sellers, working in concert to:

e identify the value of transparency and information
access at every level of the pharmaceutical system,

e promote legal environments, information quality
control protocols and incentive frameworks that are
conducive for the equitable access to reliable con-
sumer information and

e build and sustain the requisite digital information
management infrastructure.

Acknowledgements

The authors acknowledge the contribution of Claudia Pagliari,
who helped identify the Taiwan mask intervention. Finally, the
authors thank the anonymous reviewers whose feedback
improved the quality of this article.

Author contribution(s)

Dudzai Mureyi: Conceptualisation; Data curation; Formal anal-
ysis; Funding acquisition; Investigation; Methodology; Project
administration; Writing — original draft.

Shingai D Gwatidzo: Formal analysis; Methodology; Validation;
Writing — review & editing.

Celia MJ Matyanga: Formal analysis; Methodology; Validation;
Writing — review & editing.

Awvailability of data and materials

All data generated or analysed during this study are included in
this published article (and its Supplemental Information File).



Mureyi et al.

17

Declaration of conflicting interests

The author(s) declared the following potential conflicts of inter-
est with respect to the research, authorship, and/or publication
of this article: The first author is a pharmacist currently
researching and developing an intervention that aims to provide
citizens with medicine availability and price information and
has recently received funding from the Government of
Zimbabwe to develop this intervention. The Government of
Zimbabwe had no role in the design of this study and collection,
analysis, and interpretation of data, in writing the article or the
decision to publish. The remaining authors declare that they
have no conflict of interest.

Ethical approval

This article reports the carrying out of two literature reviews. No
animal or human studies were carried out. No secondary analysis
of data collected from humans was carried out. Therefore ethics
approval was not sought.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this arti-
cle: While working on the research that resulted in this article,
the first author received funding to cover doctoral tuition fees
and expenses from the Beit Trust and the University of
Edinburgh between 2016 and 2019. The funding bodies had no
role in the design of the study and collection, analysis, and
interpretation of data, in writing the article or the decision to
publish.

Human rights

This article reports the carrying out of two literature reviews. No
human studies were carried out. No secondary analysis of data
collected from humans was carried out. Our work did not have
human rights implications.

Informed consent

This article reports the carrying out of two literature reviews. No
animal or human studies were carried out. No secondary analy-
sis of data collected from humans was carried out. Therefore
informed consent was not sought.

ORCID iD

Dudzai Mureyi https://orcid.org/0000-0002-7215-4311

Supplemental material

Supplemental material for this article is available online.

References

1. United Nations Department of Economic and Social Affairs.
Sustainable development: goal 3, https://sdgs.un.org/goals/
goal3#targets_and indicators (2020, accessed 12 December
2020).

2. Nuzzo JB, Meyer D, Snyder M, et al. What makes health
systems resilient against infectious disease outbreaks and
natural hazards? Results from a scoping review. BMC
Public Health 2019; 19: 1-9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bigdeli M, Laing R and Tomson G. Medicines and univer-
sal health coverage: challenges and opportunities. J Pharm
Policy Pract 2015; 8: 1-3.

Chan M. Ministerial meeting on universal health cover-
age, https://www.who.int/director-general/speeches/detail/
ministerial-meeting-on-universal-health-coverage (2013,
accessed 12 December 2020).

World Health Organization. Everybody s business—strengthen-
ing health systems to improve health outcomes: WHO's frame-
work for action. Geneva: World Health Organization, 2007.
World Health Organization. Resolutions and decisions:
WHAS8.33: sustainable health financing, universal cover-
age and social health insurance, The Fifty-eighth World
Health Assembly, https://apps.who.int/iris/bitstream/han-
dle/10665/20383/WHAS58_33-en.pdf?sequence=1 (2005,
accessed 12 December 2020).

World Health Organization. The selection of essential medi-
cines (No. WHO/EDM/2002.2). Geneva: World Health
Organization, 2002.

Quick JD, Hogerzeil HV, Velasquez G, et al. Twenty-five
years of essential medicines. Bull World Health Organ
2002; 80: 913-914.

United Nations Development Group. Indicators for moni-
toring the millennium development goals: definitions,
rationale, concepts and sources. New York: United Nations
Development Group, 2003.

World Health Organization. Adherence to long-term
therapies: evidence for action. Geneva: World Health
Organization, 2003.

Hafner T, Walkowiak H, Lee D, et al. Defining pharma-
ceutical systems strengthening: concepts to enable measure-
ment. Health Policy Plan 2017; 32: 572-584.

Wirtz V], Hogerzeil HV, Gray AL, et al. Essential medicines
for universal health coverage. Lancet 2017; 389: 403—476.
United Nations Department of Economic and Social Affairs.
Sustainable development: goal 16, https://sdgs.un.org/goals/
goall6 (2020, accessed 27 July 2020).

Monsen CB, Liao JM, Gaster B, et al. The effect of medica-
tion cost transparency alerts on prescriber behavior. J Am
Med Inform Assoc 2019; 26: 920-927.

DeMarco SS, Paul R and Kilpatrick RJ. Information system
technologies’ role in augmenting dermatologists’ knowl-
edge of prescription medication costs. Int J Med Inform
2015; 84(12): 1076-1084.

Mureyi D, Pagliari C and Bunduchi R. Drug advertising
rules and the patient safety paradox in Zimbabwe, http://
blogs.bmj.com/bmj/2017/06/08/dudzai-mureyi-et-al-drug-
advertising-rules-and-the-patient-safety-paradox-in-zimba-
bwe/ (2017, accessed 8 December 2020).

Roberts MJ and Reich MR. Pharmaceutical reform: a guide
to improving performance and equity. Washington, DC:
The World Bank, 2011.

Green A. Zimbabwe post-Mugabe era: reconstructing a
health system. Lancet 2018; 391: 17-18.

Witter S, Wurie H, Chandiwana P, et al. How do health
workers experience and cope with shocks? Learning from
four fragile and conflict-affected health systems in Uganda,
Sierra Leone, Zimbabwe and Cambodia. Health Policy Plan
2017; 32: iii3—iiil 3.

Truscott R. Zimbabwe’s health challenges. BMJ 2009; 338:
686-687.


https://orcid.org/0000-0002-7215-4311
https://sdgs.un.org/goals/goal3#targets_and_indicators
https://sdgs.un.org/goals/goal3#targets_and_indicators
https://www.who.int/director-general/speeches/detail/ministerial-meeting-on-universal-health-coverage
https://www.who.int/director-general/speeches/detail/ministerial-meeting-on-universal-health-coverage
https://apps.who.int/iris/bitstream/handle/10665/20383/WHA58_33-en.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/20383/WHA58_33-en.pdf?sequence=1
https://sdgs.un.org/goals/goal16
https://sdgs.un.org/goals/goal16
http://blogs.bmj.com/bmj/2017/06/08/dudzai-mureyi-et-al-drug-advertising-rules-and-the-patient-safety-paradox-in-zimbabwe/
http://blogs.bmj.com/bmj/2017/06/08/dudzai-mureyi-et-al-drug-advertising-rules-and-the-patient-safety-paradox-in-zimbabwe/
http://blogs.bmj.com/bmj/2017/06/08/dudzai-mureyi-et-al-drug-advertising-rules-and-the-patient-safety-paradox-in-zimbabwe/
http://blogs.bmj.com/bmj/2017/06/08/dudzai-mureyi-et-al-drug-advertising-rules-and-the-patient-safety-paradox-in-zimbabwe/

The Journal of Medicine Access

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Meldrum A. Zimbabwe’s health-care system struggles on.
Lancet 2008; 371: 1059-1060.

Chipunza P. Shocking drug price disparities. The Herald,
10 January 2020, https://www.herald.co.zw/shocking-drug-
price-disparities/ (accessed 12 December 2020).

Gavaza P, Simoyi T, Makunike B, et al. The prices peo-
ple pay for medicines in Zimbabwe. Cent Afi J Med 2009;
55(1-4): 14-19.

World Health Organization. Coronavirus disease
(COVID-19), https://www.who.int/health-topics/corona
virus#tab=tab 1 (2020, accessed 1 November 2021).
Bigdeli M, Jacobs B, Tomson G, et al. Access to medicines
from a health system perspective. Health Policy Plan 2013;
28: 692-704.

Center for Pharmaceutical Management. Defining and
measuring access to essential drugs, vaccines, and health
commodities: report of the WHO-MSH consultative meet-
ing, Ferney-Voltaire, 11—13 December 2000. Prepared for
the Strategies for Enhancing Access to Medicines Program.
Arlington, VA: Management Sciences for Health, 2003.
Arksey H and O’Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res Methodol 2005;
8:19-32.

Armstrong R, Hall BJ, Doyle J, et al. ‘Scoping the scope’ of
a Cochrane review. J Public Health 2011; 33(1): 147-150.
Bigdeli M, Peters DH, Wagner AK, et al. Medicines in
health systems: advancing access, affordability and appro-
priate use. Geneva: World Health Organization, 2014.
Hafner T and Walkowiak H. Defining and measuring phar-
maceutical systems strengthening: report of the SIAPS
partners’ consultative meeting, 11-12 September 2014.
Submitted to the US Agency for International Development
by the Systems for Improved Access to Pharmaceuticals and
Services (SIAPS) Program. Arlington, VA: Management
Sciences for Health, 2014.

Systems for Improved Access to Pharmaceuticals and
Services (SIAPS). SIAPS fact sheet, http://siapsprogram.
org/wp-content/uploads/2013/09/SIAPS-Fact-Sheet 2013.
pdf (2013, accessed 12 December 2020).

Obrist B, Iteba N, Lengeler C, et al. Access to health care in
contexts of livelihood insecurity: a framework for analysis
and action. PLoS Med 2007; 4(10): 1584—1588.
Management Sciences for Health. MDS-3: managing access
to medicines and health technologies. Arlington, VA:
Management Sciences for Health (MSH), 2012.

Medicines Transparency Alliance. A review of the
pilot, 2010, http://www.medicinestransparency.org (2010,
accessed 12 April 2017).

World Health Organization. Monitoring the building blocks
of health systems: a handbook of indicators and their meas-
urement strategies. Geneva: World Health Organization,
2010.

Miralles MA. Strengthening health systems to improve
access to antimicrobials and the containment of resistance.
In: Sosa ADJ, Byarugaba DK, Amabile-Cuevas CF, et al.
(eds) Antimicrobial resistance in developing countries. New
York: Springer, 2010, pp. 385-401.

Frost LJ and Reich MR. Access: how do good health tech-
nologies get to poor people in poor countries? Cambridge,
MA: Harvard Center for Population and Development
Studies, 2008.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

55.

Rational Pharmaceutical Management Plus Program.
Pharmaceutical system performance within the context of
health sector reform. Arlington, VA: Management Sciences
for Health, 2005.

World Health Organization. Equitable access to essential
medicines: a framework for collective action (No. WHO/
EDM/2004.4). Geneva: World Health Organization, 2004.
Laing RO, Hogerzeil H and Ross-Degnan D. Ten recom-
mendations to improve use of medicines in developing
countries. Health Policy Plan 2001; 16(1): 13-20.
Management Sciences for Health. MDS-2: managing access
to medicines and health technologies. Arlington, VA:
Management Sciences for Health (MSH), 1997.
Penchansky R and Thomas JW. The concept of access: defi-
nition and relationship to consumer satisfaction. Med Care
1981; 19(2): 127-140.

Paschke A, Dimancesco D, Vian T, et al. Increasing trans-
parency and accountability in national pharmaceutical sys-
tems. Bull World Health Organ 2018; 96: 782-791.

World Health Organization. The medicines transparency alli-
ance. programmatic review of MeTA phase II. Final report—
March 2016. Geneva: World Health Organization, 2016.
World Health Organization. Good governance for medicines:
model framework, updated version, 2014, https://apps.who.
int/iris/bitstream/handle/10665/129495/9789241507516_
eng.pdf; jsessionid=DBD3236C1803FED13C8BF8173C5
C8078?sequence=1 (2014, accessed 10 December 2020).
World Health Organization. The rational use of drugs:
report of the conference of experts, Nairobi, 25-29
November 1985. Geneva: World Health Organization, 1987.
Babar ZU. Ten recommendations to improve pharmacy
practice in low and middle-income countries (LMICs). J
Pharm Policy Pract 2021; 14: 1-5.

Afzali M, Khorasani E, Alvandi M, et al. Providing a frame-
work for assessment of the access to medicine. Daru 2019;
27(1): 243-254.

Beran D, Hirsch IB and Yudkin JS. Why are we failing to
address the issue of access to insulin? A national and global
perspective. Diabetes Care 2018; 41: 1125-1131.

Tran DN, Njuguna B, Mercer T, et al. Ensuring patient-
centered access to cardiovascular disease medicines in low-
income and middle-income countries through health-system
strengthening. Cardiol Clin 2017; 35(1): 125-134.

Konduri N, Aboagye-Nyame F, Mabirizi D, et al. Digital
health technologies to support access to medicines and phar-
maceutical services in the achievement of sustainable devel-
opment goals. Digit Health 2018; 4: 1-26.

Jahangirian M and Taylor SJ. Profiling e-health projects
in Africa: trends and funding patterns. Inf Dev 2015; 31:
199-218.

Leonard A. How Taiwan’s unlikely digital minister hacked
the pandemic. Wired, 23 July 2020, https://www.wired.
com/story/how-taiwans-unlikely-digital-minister-hacked-
the-pandemic/ (2020, accessed 27 September 2020).

Yuan EJ, Hsu CA, Lee WC, et al. Where to buy face masks?
Survey of applications using Taiwan’s open data in the time
of coronavirus disease 2019. J Chin Med Assoc 2020; 83(6):
557-560.

Chen PLY. A reachable governance to fight COVID-
19: democracy and the legacy of embedded autonomy in
Taiwan. Asian J Soc Sci 2020; 5: 18-28.


https://www.herald.co.zw/shocking-drug-price-disparities/
https://www.herald.co.zw/shocking-drug-price-disparities/
https://www.who.int/health-topics/corona
http://siapsprogram.org/wp-content/uploads/2013/09/SIAPS-Fact-Sheet_2013.pdf
http://siapsprogram.org/wp-content/uploads/2013/09/SIAPS-Fact-Sheet_2013.pdf
http://siapsprogram.org/wp-content/uploads/2013/09/SIAPS-Fact-Sheet_2013.pdf
http://www.medicinestransparency.org
https://apps.who.int/iris/bitstream/handle/10665/129495/9789241507516_eng.pdf; jsessionid=DBD3236C1803FED13C8BF8173C5C8078?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/129495/9789241507516_eng.pdf; jsessionid=DBD3236C1803FED13C8BF8173C5C8078?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/129495/9789241507516_eng.pdf; jsessionid=DBD3236C1803FED13C8BF8173C5C8078?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/129495/9789241507516_eng.pdf; jsessionid=DBD3236C1803FED13C8BF8173C5C8078?sequence=1
https://www.wired.com/story/how-taiwans-unlikely-digital-minister-hacked-the-pandemic/
https://www.wired.com/story/how-taiwans-unlikely-digital-minister-hacked-the-pandemic/
https://www.wired.com/story/how-taiwans-unlikely-digital-minister-hacked-the-pandemic/

Mureyi et al.

19

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

GoodRx™. Form S-1 registration statement, https:/www.sec.
gov/Archives/edgar/data/1809519/000119312520234662/
d949310ds1.htm (2020, accessed 30 November 2020).
General Directorate of Medicines, Supplies and Drugs, Peru
(DIGEMID). Preguntas Frecuentes, https://www.digemid.
minsa.gob.pe/preguntas-frecuentes#observatorio-de-
precios (accessed 8 May 2022).

Ministry of Health, Peru. Resolucion Ministerial N° 341-
2011-MINSA, https://cdn.www.gob.pe/uploads/document/
file/272640/243759 RM341-2011-MINSA.pdf20190110-
18386-6qygeh.pdf (2011, accessed 22 November 2020).
Vian T and Kohler JC. Medicines transparency alliance
[MeTA]: pathways to transparency, accountability an
access: cross-case analysis and review of phase II. Geneva:
World Health Organization, 2016.

Medicine Price Observatory, Peru, http://observatorio.
digemid.minsa.gob.pe/?over=1 (2020, accessed 22 November
2020).

Vian T, Kohler JC, Forte G, et al. Promoting transparency,
accountability, and access through a multi-stakeholder
initiative: lessons from the medicines transparency alliance.
J Pharm Policy Pract 2017; 10: 18.

Hong M and Shcherbakova N. Comparison of discounted
and undiscounted cash prices for cardiovascular medica-
tions by type of US community pharmacy. J Gen Intern
Med 2021; 36(1): 114-120.

Balick R. Are drug coupons and discount cards good or bad?
The answer is complicated. Pharmacy Today 2020; 26: 28-29.
Gernant SA, Polomoff CM, Marsh J, et al. Pharmacists’
experiences, perceptions, and knowledge of direct-to-con-
sumer prescription coupons. J Manag Care Spec Pharm
2020; 26(9): 1130-1137.

Singh K, Meyer SR and Westfall JM. Consumer-facing
data, information, and tools: self-management of health in
the digital age. Health Aff2019; 38(3): 352-358.

Arora S, Sood N, Terp S, et al. The price may not be right:
the value of comparison shopping for prescription drugs.
Am J Manag Care 2017; 23: 410-415.

Mureyi D. Pharmacists’ disclosure of medicine availabil-
ity and price information in low income countries: a quali-
tative case study of policies, subjective perspectives and
promising digital innovations. PhD Thesis, University of
Edinburgh, Edinburgh, 2021.

Cheng TM. Reflections on the 20th anniversary of Taiwan’s

single-payer National Health Insurance System. Health Aff

2015; 34(3): 502-510.

Yeh MJ and Cheng Y. Policies tackling the COVID-19 pan-
demic: a sociopolitical perspective from Taiwan. Health
Secur 2020; 18(6): 427-434.

Ventola CL. Direct-to-consumer pharmaceutical advertis-
ing: therapeutic or toxic? P 7 2011; 36: 669—684.

Gillam RJ, Counts JM and Garstka TA. Collective impact
facilitators: how contextual and procedural factors influence
collaboration. Community Dev 2016; 47: 209-224.

Blumer H. Social problems as collective behavior. Soc
Probl 1971; 18: 298-306.

Cai L and Zhu Y. The challenges of data quality and data
quality assessment in the big data era. Data Sci J2015; 14: 2.
Walgrave S and Vliegenthart R. The complex agenda-set-
ting power of protest: demonstrations, media, parliament,
government, and legislation in Belgium, 1993-2000.
Mobilization 2012; 17: 129-156.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Mureyi D. Overcoming institutionalised barriers to digital
health systems: an autoethnographic case study of the judi-
cialization of a digital health tool. BMC Med Inform Decis
Mak 2022; 22: 1-17.

Bernardi R. IT enactment of new public management: the
case study of health information systems in Kenya. EJEG
2009; 7: 311-326.

Schram A, Friel S, Freeman T, et al. Digital infrastructure
as a determinant of health equity: an Australian case study
of the implementation of the National Broadband Network.
Aust J Public Adm 2018; 77: 829-842.

Schifermann S, Hauk C, Wemakor E, et al. Substandard and
falsified antibiotics and medicines against noncommunicable
diseases in western Cameroon and north-eastern Democratic
Republic of Congo. Am J Trop Med 2020; 103: 894-908.
Taylor RB, Shakoor O, Behrens RH, et al. Pharmacopoeial
quality of drugs supplied by Nigerian pharmacies. Lancet
2001; 357: 1933-1936.

Stenson B, Lindgren BH, Syhakhang L, et al. The quality of
drugs in private pharmacies in the Lao People’s Democratic
Republic. Int J Risk Saf Med 1998; 11: 243-249.

Colven R, Shim MH, Brock D, et al. Dermatological diag-
nostic acumen improves with use of a simple telemedicine
system for underserved areas of South Africa. Telemed J E
Health 2011; 17(5): 363-369.

Weinberg J, Kaddu S, Gabler G, et al. The African
Teledermatology Project: providing access to dermatologic
care and education in sub-Saharan Africa. Pan Afr Med J
2009; 3: 1-12.

Azzopardi-Muscat N and Serensen K. Towards an equita-
ble digital public health era: promoting equity through a
health literacy perspective. Eur J Public Health 2019; 29:
13-17.

Sheikh M. Digital health information system in Africa’s
resource poor countries: current challenges and opportuni-
ties. J Health Informatics Dev Ctries 2014; 8: 78-87.
O’connor S, Hanlon P, O’donnell CA, et al. Understanding fac-
tors affecting patient and public engagement and recruitment to
digital health interventions: a systematic review of qualitative
studies. BMC Med Inform Decis Mak 2016; 16: 1-5.

Hardiker NR and Grant MJ. Factors that influence public
engagement with eHealth: a literature review. Int J Med
Inform 2011; 80(1): 1-12.

Nglazi MD, Bekker LG, Wood R, et al. Mobile phone text
messaging for promoting adherence to anti-tuberculosis treat-
ment: a systematic review. BMC Infect Dis 2013; 13: 1-6.
Gagnon MP, Desmartis M, Labrecque M, et al. Systematic
review of factors influencing the adoption of information
and communication technologies by healthcare profession-
als. J Med Syst 2012; 36(1): 241-277.

Moxey A, Robertson J, Newby D, et al. Computerized
clinical decision support for prescribing: provision does
not guarantee uptake. J Am Med Inform Assoc 2010; 17:
25-33.

Watson L, Pathiraja F, Depala A, et al. Ensuring safe com-
municationin health care: a response to Johnston et al. on
their paper ‘Smartphones let surgeons know WhatsApp: an
analysis of communication in emergency surgical teams’.
Am J Surg 2016; 211(1): 302-303.

Rimmer A. Doctors’ use of Facebook, Twitter, and
WhatsApp is the focus of 28 GMC investigations. BMJ
2017; 358: j4099.


https://www.sec.gov/Archives/edgar/data/1809519/000119312520234662/d949310ds1.htm
https://www.sec.gov/Archives/edgar/data/1809519/000119312520234662/d949310ds1.htm
https://www.sec.gov/Archives/edgar/data/1809519/000119312520234662/d949310ds1.htm
https://www.digemid.minsa.gob.pe/preguntas-frecuentes#observatorio-de-precios
https://www.digemid.minsa.gob.pe/preguntas-frecuentes#observatorio-de-precios
https://www.digemid.minsa.gob.pe/preguntas-frecuentes#observatorio-de-precios
https://cdn.www.gob.pe/uploads/document/file/272640/243759_RM341-2011-MINSA.pdf20190110-18386-6qygeh.pdf
https://cdn.www.gob.pe/uploads/document/file/272640/243759_RM341-2011-MINSA.pdf20190110-18386-6qygeh.pdf
https://cdn.www.gob.pe/uploads/document/file/272640/243759_RM341-2011-MINSA.pdf20190110-18386-6qygeh.pdf
http://observatorio

