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Abstract

Digital health technologies are proliferating in low-income countries. However, they are not always optimally integrated and focused
on health system priorities. To improve the performance of primary health care and accelerate progress toward universal health
coverage, Burkina Faso aims to bring together eight digital health tools in two health districts as a pilot project, an initiative known
as the ‘Minimal Digital Ecosystem’. A co-creation approach is used to develop and implement these tools, involving the Ministry of
Health, international nongovernmental organizations that promote the tools, donors and researchers. Despite the many challenges in
developing and deploying it, the minimal digital ecosystem (MDE) is a promising experiment that deserves special attention to reap its
full benefits.

Key words: digital ecosystem; digital health; digital health solutions; digital health tools; primary healthcare performance; Burkina
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INTRODUCTION

health literature, and health education, knowledge and research’

Several World Health Assembly (WHA) resolutions, including
WHAS8.28 on eHealth adopted in 2005 [1], WHA66.24 on
eHealth standardization and interoperability adopted in 2013
[2] and WHA71.7 on Digital Health adopted in 2018 [3], strongly
encourage Member States to develop and implement digital
health strategies. The WHAS8.28 defines digital health or
eHealth as ‘the cost-effective and secure use of information and
communications technologies in support of health and health-
related fields, including health-care services, health surveillance,

[1]. There are many types of digital solutions in terms of their
technological features, functionalities and target users [4]. Digital
health technologies have been shown to significantly improve
the performance of the healthcare system, whether in terms of
care delivery, activity and resource planning, data management
or administration [5-9].

Digital health technologies have proliferated in low- and mid-
dle income countries in recent decades [10, 11]. However, the
conditions for implementing digital solutions in these countries
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are sometimes suboptimal due to a lack of funding, infrastructure,
regulation or technical skills [12-14]. Burkina Faso has more than
a decade of experience in the use of digital health technologies.
Several digital solutions have been developed or implemented in
the country at different levels of the health system as part of the
Ministry of Health (MOH)'s strategic plans and through various
initiatives promoted by nongovernmental organizations (NGOs)
and private companies. However, these tools operate in isolation
without synergizing or linking with each other, making it difficult
to assess their overall impact on the health system.

To address this situation, Burkina Faso’s MOH, in collaboration
with NGOs promoting digital tools and with funding from the Bill
& Melinda Gates Foundation (BMGF), is piloting a two-year project
called the ‘Minimal Digital Ecosystem (MDE)’ in two health dis-
tricts. This experience is unique in terms of the type of digital tools
involved, the diversity of actors mobilized for its implementation
and the interactions between them. This commentary highlights
the initiatives, approaches and processes involved in setting up
the MDE in Burkina Faso. It contributes to the emerging literature
on strategies and efforts to synergize digital technologies in health
to improve primary healthcare (PHC) delivery.

What is the minimal digital ecosystem and how
does it work?

Burkina Faso’s health system currently has over 100 digital tools,
but they are disparate and generally operate in silos [15]. To
address this situation, the MOH in Burkina Faso has a vision to
implement an MDE that would work in synergy to support service
access, delivery and management at the community, PHC facil-
ity and district hospital levels. The MDE would also strengthen
oversight, planning and resource allocation at the regional and
central levels. The MDE consists of identifying existing digital
tools and developing additional ones with complementarity and
synergy between them to deploy them simultaneously. The MOH
hypothesizes that the introduction of this suite of digital tools,
combined with the use of data and insights from these tools
in performance management, will help improve the efficiency,
quality and equity of health services provided. Specifically, it is
envisioned that the MDE can help address the challenges faced
by the country’s free healthcare program for women and children
under five, called Gratuité [16], by increasing efficiency, reducing
fraud, reducing stock-outs and improving equity in the disburse-
ment of scarce funds. Gratuité, which is being implemented in all
public health facilities across the country, is one of the MOH’s
flagship programs to achieve universal health coverage (UHC). In
addition, the MDE is meant to enable better allocation of financial
resources based on data such as health facility finances, drug
availability and some indicators such as attendance, cure rates
and mortality.

The MOH selected eight digital tools for the MDE pilot in
two health districts (see Table 1) to be implemented in all PHC
facilities and their communities. The tools were chosen through a
participatory and consensual process involving technical and
financial partners, representatives of potential users and the
MOH’s central departments. The main selection criterion was
the ability of these tools to support interventions and reforms
within the MOH aimed at improving healthcare provision (REC-
PCIME, REC-maternité and m-Health communautaire), health
facility financial management (E-flux financier), healthcare cost
efficiency and control (E-flux financier and Individual electronic
care record), drug supply and availability (NetSIGL2.0), quality of
care (E-Quality reference), health information system (E-Gratuite)
and decision-making (Dashboard). Before the pilot, some tools

were already being used at varying scales in the health system.
Pilot districts were selected in part based on prior availability
and routine use of some tools, which is expected to facilitate
implementation, reduce incremental costs and mitigate risks
associated with stakeholder buy-in and tools adoption.

In addition to the geographical extension of the initiative,
additional digital solutions are planned to be gradually added
to this initial package in the years following the pilot, with the
support of other donors and NGOs. Besides deploying the tools,
the MOH will develop interoperability capabilities to aggregate,
analyze and visualize data from the different tools into decision-
support dashboards for stakeholders at facility, district, regional
and central levels. In fact, an important component of the MDE is
to ensure that data are used for performance management, plan-
ning and resource allocation. For example, a monthly review of
dashboards can inform supervision activities and identify urgent
issues. The idea is to create simple and focused dashboards in
collaboration with users to inform priority decisions, rather than
creating tools that are too complex to scale.

Initially, the MOH and digital tool promoters collaborated with
pilot health districts to assess logistical and equipment needs to
identify any gaps. Many health facilities already had tablets suit-
able for MDE tools, which helped to keep equipment costs modest.
One consideration was to avoid an excessive number of tablets
in healthcare facilities, which can be challenging to manage and
maintain. For example, it was deemed acceptable to have two
applications on one tablet based on their frequency of use and the
proximity of the intended users. Some tools, such as REC-PCIME
or REC-maternité, may require multiple tablets per health facility
to accommodate several providers using them simultaneously for
consultations. Conversely, other tools, such as E-Gratuite or E-
Quality reference, may not require dedicated tablets as they are
used only occasionally during the month or even half-year respec-
tively. Steps are also being taken to shore up MOH’s data hosting
capabilities. Currently, not all MDE tools are configured with
domestic hosting arrangements. The MOH has acquired servers
to replicate the data to enable the development of the Dashboard.
The servers will also increase the national data storage capacity,
allowing the maximum amount of data to be repatriated, par-
ticularly individual data, with the necessary security measures.
Within its broader vision for digital transformation, one of the
MOH’s long-term goals is to establish the required IT infrastruc-
ture to achieve interoperability more easily among all tools.

Seeking to align and streamline the project
design

The MDE stems from the MOH’s focus on leveraging existing
digital tools that operate in silos and are promoted by various
actors. However, it is also expected that a small set of tools will be
developed to enhance or complement existing tools. It is therefore
essential to bring together and coordinate all stakeholders, in
particular the developers/promoters and intended users of the
digital tools, and technical departments of the MOH, including the
Technical Secretariat for Health Financing Reforms, tasked with
leading the process and the Information Systems Department,
responsible for ensuring that any development and/or adaptation
of existing digital tools meet the government’s needs. To ensure
broad ownership of the lessons learned from the project, other
directorates and agencies concerned with the modules covered by
each tool are involved as appropriate. A concept note for the MDE
was prepared by the Ministry of Health in November 2022, with
consultations unfolding in the subsequent months to achieve
technical alignment and arrange funding.

G20z Arenuer |z uo1sanb Aq 6259/9./€109ebo/ypoo/E60L "0 L/10p/a101E/YPOO/UW0D dNo dlWapEd.//:SARY WOI) PAPEOjUMOQ



3

Kiendrébéogo et al.

Downloaded from https://academic.oup.com/oodh/article/doi/10.1093/oodh/oqae013/7676529 by guest on 21 January 2025

yyws 1adood

SIMINSUT [[BMUIYL

SMIBSUT [BMIAUIYL

HONW

HOW

HOW

aAT}ETIIUL
$S200V Y3[BSH UOIUI[D

SOWIWOH S9p 18],

SOWIWOH S9p 21131,

SUON

SIOLISIP SU3 U3 SIT[IOe)
DHd [[& PU® SIOMISIP Y3[esY [V

SIOLOISIP SU3 UM SIQITIORY
DHd [[e Surpn[out ‘s1ouisIp
y3ieay [[e ur payuswaiduw]

SIOLISIP 93 UM

SONI[IOB] DHJ (B pue 10UISIp
jo11d suo Ut SutpndUT ‘SIOUISIP
yireay auru ut payuswadwi]
‘KemIspun Jnoj[oI [eUOTIEN
'SIOLIISIP 9U3 UMM SINI(IORY
DHd (e pue (0/ JO 10) s1o1sIp
U3[eaY 2ATj Ul pajusuraidwuy

SUON

Sen(doR DOHA
T/ 3O 1103 B U3im 301nsIp Jo1td

B UI SONI[IDB] DHJ 2913 Surpnout
‘(0 30 100) SIDLISIP YI[ESY INOJ U

SaNI[IOe] DHJ ¢ Ul payuswaidui]

S0P U3 UMM

SeMI[e) DHJ [[e Pue 1o1sTp j01d
auo 3utpnout ‘(0/ JO INO) SIOLISIP

Yireay $¢ ul payuswsiduwi]

SIOLISIP
1071d a3 Surpnpput ‘(g/ Jo 1n0)
SIOLISIP Y3[e3Y €5 Ul S[E[IeAY

uoyIsd

suoneotidde sjiqout

{(195M01Q) S921AP SIqOW pue 13ndwoD)
[9AS] [B1IURD pUB [BUOISSI ‘}OLISIP
‘A1110€] YI[eaY Je SIaSeuru Yi[esH

¢SIHA

123ndwod }9[qe} Paseq-proIpuy

WEea) JUsWadeuew

JOLIISIP SU3 UM 193BUBUI UOT}BULIOJUT
iTesH 193euR A10R] YI[edH

¢STHA
191ndwo) 13[qR1 PISEQ-PIoIpUY
1e3eue A[DR] YIesH

SIBDWIWIOD
suoyd paseq-proipuy
I93I0M U3[EaY ATunmwio)

¢SIHA
13[q®3 P3seq-ploIpuy
£111o8) DHJ 38 I93I0M Y3[BsH

191q¥] paseq-prorpuy
A111o8) DHJ 38 I93I0M Y3[BsH

19[qe] paseq-ploipuy
[puuosiad
JuswadeULBW [BDURUL AII[IDR] YI[eSH

SIBDUWIUIOD
19[qE] peseq-ploipuy
17108 DHJ 1E 193I0M I[EIH

2IBDUWIWOD
19[q¥} paseq-proipuy
A1[10R] DHA 1B I93I0M UI[BSH

SUL{BW-UOISIDSP PISBQ-20USPIAS 9}BII[IDB] O} A[[BOTIBUIS)SAS
pue Areotwreudp patepdn pue QW o3 dn Suryeut sjooy [esIp
SnoueA U3} WO1J pa3da[as s1ojedtput Aoy Sutke[dstp aoejiajut (18I

SWAYDS 231n31v4b oY) JO

Aiqerunodoe pue Aouasredsuern) 9} saA0xdwl 9INIBID-T 'SISFIOM
U3[eaY JO PBOTHI0M 3} SUISSISSE SE [[9M SE ‘SI[qBWNSUOD [EDIPIW
pUE SSUIDIPIUIL JO JUSWSZLUR 33 UO BIEP S}O[[0D 0S[e wiiojierd
9L 'SSOUSATIORJJD 211nIv4b JO S3ULIO}TUOW PUE ‘Syustihed ‘SanIDe]
U3ieay £q paNsSSI SIOI0AUT UO B}EP SSPN[DUL SIYL, 'SWSYDS 231njnib oy}
Jj0 uoneruswSdwI 9y} uo eyep SUnI[[0d 10§ urojierd d1u01IdS[T
JuswaAoidult £317enb snonunuod 10j Siayiom

ey Jo Ay1oeded ay) pring 03 sdiay OS[e (003 U, 'SINI[IOe] YI[edY
ut £317enb aaoxdwir 03 uonoe oxe) pue 2100s A3enb e a3e[MOrEd

0} Pasn aq Ued }] '0Se] BUILING Ul 31ed Y3I[E3Y JO S[2AS] JUSISIJIP

1€ UOT}ED1JTIISD 0] SYPNE [BUIDIXS PUE [BUISIUT IONPUOD 0} PIpasu
SISI[O2YD oY} [[B Sureiuod wiiojierd SIy, ‘'0Se] BUL{ING Ul SSNIIOB]
U3eay 10j ssa001d uones1yied sy} jo 1red se padojaasp (00,

[2A3] LTunwIwiod e

BJEP 2IBD JO UOT}D[[0D dNEUIR}SAS "dn-mO[[0] 0} 1SO] 350U} I0] YDIeds
pue (uoneonps jusned ‘Buisiei-ssausieme) uonowoid Yijeay o}
dray uep [eas] LHytunwrwod Je saureping onnadeisy) pue dnsouderq

SaMI[10B] SIBDA[BIY S, AIIUNOD

313 10j BIEP SO1ISI0] dwin}-[eal sapiaoid Os[e 0’z TOISISN "UTeYD
A1ddns ay3 jo s[eA] [[E 3e S3D03s [eonnsdeweyd pue SSUDIpaw

JO JUSWISSEURW S} 1B}[IDE] 0} paudisap ULIofIe[d DTUOIIDS[D UY
wired d1j10ads-11SIA B SE S9AI9S OS[e

11 's1opraoid axed £q suonduosaid 10juowt pue Jusurear) yusned
azruumndo 03 a1qissod 31 SULBW ‘931n1v4b 10] 193YS 218D paznidig
JUSWSZeURU [BIDUBUL] PUB UOI}BIO[[B 92IN0SAI 0} P}B[21 SINSST U0
SU{RW-UOISIISP PAWLIOJUT PUE SULIO}TUOW 19333q 10 P1eOqUSEp B
BIA SI0JBDIPUI 9dUBULIONSd [RIDUBUL] £33 MB1A 0} UIS}SAS UI[eay oy}
JO S[OAS] [[B 1B SISP[OUSHEIS S[qBUS PUE PaI2}US BB Y} UO paseq
1odal mo[] ysed A[yauowt 93 1eisuad A[[edonewolne ‘suonerado
9)}BWIOINE 0} ST WITe Y[, 'SITH[IDB] Y3[edY JO sainpadoid jususdeuewt
[edueurj oy} seaoxdwit pue (1239 ‘Mo[j ysed ‘sarqehed ‘sajqea@da1
‘2In31puadxs ‘OWOdUT) SMO[] [BIDURUL) JO SULIOITUOW TB[NSaL
S2INSUD ‘B}ED [BIDUBULJ SUIT}-[BS1 O} SS300B S9IE[IDE] (00} SIYL
3uLIO}TUOW Y3I[BIY UIOGMIU PUE [BULIS}BW

Jo £yirenb ay3 pue uondaod elep 3uracidull ‘UI0gMaU pue I9YIoul
UOB3 10§ PIOD3I DIUOI}DI[S UB SIIBIID (00} SIY, ‘218D UoII0qe}sod
pue uruued ATrure] ‘o1ed [eyeulsod AISAT[SD ‘91eD [e}RUSIUE

I9A0D S3[NPOW S[GB[IEAY 'SIIIAISS paje[al-Aoueudaid 103 sjod03o1d
y3noiy) siaxiom yireay apm3 o3 pre qol pue A13stda1 UonBI[NSUOD)
[9AS] 10LISIP 1€ BJEBD JUSWIEI} PUE dNISouserp

JO UOTDI[[0D Y3 S3}BI[IOB] pue Jusnied Uydes 10] pI0dal DTUOIII]D
ue 2)ea1d 0} s1ap1aoid S1BdY3[BIY S9[qBUS [00} SIY], '[020301d

(IDJAlT) S@ssaul[l pooypIIyD Jo Juswadeury paieidsiu] syl ysnoiyl
sIa3I0Mm Yi[eay sapms3 1ey) pie qol pue A13si3a1 UoneI[nsuoD)

pieoquseq

9mnaern-J

9ouaIRJaI AIEND-T

olleineunuiuios
IeSH-W

0°¢TOISISN

p10231 318D
OIUOIID3[d [BNPIAIPU]

IadURUL XN[J-J

(A31wi230N—1235102.
UOLIDINSUOD D1U04303]T)
SNUIABW-DTY
(sassauqpt

pooyp(iyd Jo Juawabvuvd

Ppa101bU[—A131S1024
UO131D}NSUOD D1U0.4303]T)
JNIDd-DFd

19dO[3A3Dp 10 1910W01d

JAW Y3 210J9q d3eI19A0D

A3o1ouyda)
Burfpepun pue arempiey ‘19s

1001 1en31p sy Jo uondudsag

1001 1euSIp 93 Jo SWEeN

pIeOQUSEP 9y} SUIPN[OUL ‘S[00} T U3 JO SOTISLIIDBIRYD pue uondiidssp ‘9WeN ‘T d[qeL



4 | Oxford Open Digital Health, 2024, Vol. 2, No. 1

A cocreation approach is used to support the planning and
subsequent implementation of the project while ensuring that
it leads to government-owned outcomes that will be adopted
for scale-up. A technical committee bringing together all key
stakeholders was established under the leadership of the MOH
with coordination support from one of the NGOs. A series of
online and in-person technical meetings were then held with
implementing partners and operational stakeholders to discuss
topics as diverse as: (i) developing a logical framework, a roadmap
for operationalizing the MDE, a monitoring and evaluation plan,
a guide for supervision and coaching; a plan to implement the
tools not yetimplemented; (ii) identifying and prioritizing the gaps
in the digital tools at district level and/or in the functionality
and content of existing tools; (iii) developing complementary tools
together with demo presentations; (iv) identifying key areas where
interoperability needs to be achieved and the scope of this interop-
erability work; (v) selecting indicators to be displayed in the MDE
dashboards; (vi) storing and securing data, (vii) quantifying logis-
tical needs and (viii) training actors in the use of the digital tools.
These technical meetings are complemented by regular email and
WhatsApp exchanges, fostering dynamic, multiparty and two-
way communication between MDE stakeholders. This approach
and these interactions are essential to ensuring that there is a
shared vision and understanding of the MDE among key stake-
holders and that the emerging knowledge and lessons learned
are incorporated into operational plans for its deployment. The
MDE’s cocreation approach aims to foster coinvestment and effi-
ciency in tool development and implementation costs, as well
as align implementing partners with MOH priorities to avoid
duplication.

To date, stakeholder exchanges have revealed that the main
criteria for successful implementation of the MDE are tools that
are available, simple, fully functional and fluid; endorsed by
health service providers who use them effectively and satisfacto-
rily; provide reliable data in real-time or in a timely manner for
decision-making and promote transparency and accountability
while directly combating fraud and inefficiencies.

Challenges and the way forward

The implementation of the MDE is a dynamic process with a set of
challenges. The MOH has adopted a ‘learning by doing’ ethos and
aniterative approach. Aroadmap was developed at the outset and
is being regularly updated as the context evolves. Consequently,
there were no formal terms of reference or guidelines for the
implementation of the MDE. This approach has allowed for a
degree of flexibility and adaptability in implementation. Addi-
tionally, achieving seamless interoperability between disparate
software solutions and ensuring a smooth flow of data is a learn-
ing process that requires a great deal of planning and technical
expertise [17-19].

The MDE is being implemented in a health system that is
typically recognized as complex and adaptive—therefore, the
results of the intervention are inherently unpredictable [20].
Indeed, while digital tools can simplify day-to-day work and
improve productivity and quality of care [7-9, 21], several internal
and external factors can hinder this potential. In the case of the
MDE, the main issues may include: (i) poor internet connectivity;
(ii) problems with energy availability to recharge tablets and
mobile phones; (iii) lack of funds for the provision of training and
the acquisition of equipment, including its replacement and (iv)
health worker mobility and motivation. In fact, effective digital
health relies on a skilled and engaged workforce; thus, health
teams need to be trained in the use of the tools and provided

with ongoing support and mentorship to encourage uptake and
identify and address challenges [12, 22]. In addition, the MDE can
increase healthcare workers’ workload and thus have a negative
impact on the quality of care, especially in the early stages,
as paper documents are not immediately discarded. Another
challenge and key success factor is to find the right incentives
and keep health staff consistently engaged. These issues deserve
special attention and ongoing dialog and advocacy between
stakeholders, including those outside the health sector (e.g. to
address internet connectivity problems), to find appropriate
solutions.

In this vein, critical to the success of the MDE is good coordina-
tion among stakeholders, especially government agencies, NGOs
and donors. This requires careful planning and clear communi-
cation to create a collaborative environment and avoid misun-
derstandings; negotiation skills to balance different perspectives
and mechanisms to promote a common vision and accountabil-
ity. Another critical success factor is a robust monitoring and
evaluation system that allows regular feedback loops and adjust-
ments for continuous improvement. A WhatsApp group has been
established to connect users, NGOs and managers at the district,
regional and central levels. This channel allows users to share
feedback on good practices, and any challenges they face, to find
solutions. The MOH plans to appoint a ‘digital health’ focal point
in each district. These focal points will coach health facilities on
how to make better use of MDE tools, gather grievances and find
local solutions. If a suitable solution cannot be found, the focal
points will pass the grievances on to the appropriate supervisory
level. In the medium-term and once the project has reached scale,
there are plans to create the position of digital health manager
within the district health management teams. In addition, some
NGOs promoting digital tools plan to assign a focal point per
region to assist users with the tools they are promoting. These
NGO focal points will need to work synergistically with the ‘digital
health’ focal points appointed by the MOH to improve the effec-
tiveness of their actions.

To assess and learn from the MDE pilot, an independent eval-
uation using implementation science techniques has been com-
missioned from a national research organization, Recherche pour
la Santé et le Développement or RESADE (Research for Health and
Development). This includes an evaluation of the MDE process,
outputs and outcomes, seeking to identify factors that would
enable or hinder effective implementation, as well as determine
whether the project improves the management and readiness of
PHC services (e.g. timely data available, reduction in stock-outs,
improved financial management, improved productivity of health
workers, increased use of services by the population) and access
to health care, including equity aspects. The evaluation effort
will also include an analysis of MDE implementation costs and
considerations for scale-up.

As mentioned above, there are plans to expand the range of
tools that comprise the MDE. Particular attention should then be
paid to those that are targeted at or affect the community. In
this respect, the MOH, in collaboration with the BMGF’s Institute
for Disease Modeling, envisions modeling and digitalizing the
routing of community health workers for more effective door-to-
door PHC campaigns [23]. In addition, awareness-raising SMS or
voice messages sent to the community; reminders about treat-
ment adherence or follow-up appointments, e.g. for pregnant
women, parents of children with malnutrition and parents of
children to be vaccinated; or the provision of platforms for making
appointments with health workers are all solutions that could be
integrated into the MDE.
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CONCLUSION

Complementarity and interoperability among digital tools is a
common challenge for health systems in low- and middle-income
countries. Burkina Faso’s MDE initiative attempts to address this
issue on a small scale by bringing together a set of eight digital
tools in two pilot health districts. This experiment aims to improve
the availability of timely and high-quality data for decision mak-
ing and, in turn, the efficiency and quality of PHC delivery. If
successful, this approach could serve as an example for other
countries facing similar health system challenges.
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