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Background Digital health solutions are a potent and complementary interven-
tion in health system strengthening to accelerate universal access to health services.
Implementing scalable, sustainable, and integrated digital solutions in a coordinat-
ed manner is necessary to experience the benefits of digital interventions in health
systems. We sought to establish the breadth and scope of available digital health
interventions (DHIs) and their functions in sub-Saharan Africa.

Methods: We conducted a scoping review according to the Joanne Briggs Insti-
tute’s reviewers manual and followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses - Extension for Scoping Reviews (PRISMA-ScR) check-
list and explanation. We retrieved data from the WHO Digital Health Atlas (DHA),
the WHO e-Health country profiles report of 2015, and electronic databases. The
protocol has been deposited in an open-source platform — the Open Science Frame-
work at https://ost.io/5kzq7.

Results The researchers retrieved 983 digital tools used to strengthen health sys-
tems in sub-Saharan Africa over the past 10 years. We included 738 DHIs in the
analysis while 245 were excluded for not meeting the inclusion criteria. We ob-
served a disproportionate distribution of DHIs towards service delivery (81.7%,
n=0603), health care providers (91.8%, n=0678), and access and use of information
(84.1%, n=621). Fifty-three percent (53.4%, n=394) of the solutions are estab-
lished and 47.5% (n=582) were aligned to 20% (n=>5) of the system categories.

Conclusions Sub-Saharan Africa is endowed with digital health solutions in both
numbers and distinct functions. It is lacking in coordination, integration, scalabili-
ty, sustainability, and equitable distribution of investments in digital health. Digital
health policymakers in sub-Saharan Africa need to urgently institute coordination
mechanisms to terminate unending duplication and disjointed vertical implemen-
tations and manage solutions for scale. Central to this would be to build digital
health leadership in countries within SSA, adopt standards and interoperability
frameworks; advocate for more investments into lagging components, and promote
multi-purpose solutions to halt the seeming “e-chaos” and progress to sustainable

. e-health solutions.

eHealth is one of the most rapidly growing areas in health. The World Health Organi-
zation (WHO), defines eHealth as the use of information and communication technol-
ogies (ICT) for health [1]. Further, WHO defines digital health as the field of knowl-
edge and practice associated with the development and use of digital technologies to
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improve health. Digital health expands the concept of eHealth to include digital consumers, with a wider range
of smart devices and connected equipment, and encompasses other uses of digital technologies for health such
as the internet of things, artificial intelligence, big data, and robotics[2]. In this paper, the terms eHealth and
digital health are used interchangeably.

The WHO has been leading in the drive to adopt digital health as a means to improve health services and out-
comes that leave no one behind. The global strategy on digital health, 2020-2025, considers digital health an
accelerator to achieve health-related Sustainable Development Goals (SDGs) by improving accessibility and
affordability of conventional health services[2]. The global strategy on digital health is underpinned by global
resolutions related to digital health ([2], [3],[4],[5]), and a specific resolution on eHealth solutions in the Afri-
can region [6]. Additionally, WHO has developed a guideline with 10-recommended digital health interven-
tions for health system strengthening that is particularly applicable to resource-constrained settings. The pro-
posed interventions cut across six health system strengthening building blocks: (i) service delivery, (ii) health
workforce, (iii) health information systems, (iv) access to essential medicines, vaccines, and technology (v) fi-
nancing, and (vi) leadership/governance. The WHO considered acceptability and feasibility in recommending
digital health interventions that address the eight health system challenges (i) information, (ii) availability, (iii)
quality, (iv) acceptability, (v) utilization, (vi) efficiency, (vii) cost, and (vii) accountability [7].

Sub-Saharan Africa embraced the call to utilize digital health to strengthen service delivery. Governments, do-
nors, private entities, and universities responded to the clarion call to innovate scalable and sustainable digital
interventions to strengthen health systems. Sub-Saharan Africa has arguably become a leader in the develop-
ment of digital health interventions to support service delivery [8]. Digital health interventions are intended to
be enablers of greater efficiency and transparency by interconnecting the different components of a functional
health system [9]. The sustained push to integrate digital health into service delivery has yielded an immense
number of digital interventions in the region. However, there is a paucity of systematic evidence on the num-
ber and functions of digital tools in the region.

We sought to review the digital health landscape in sub-Saharan Africa to document the extent of available
digital tools in numbers, functions, users, and stages of development. This will inform policymakers on digital
health successes, emerging challenges, and gaps in the region.

METHODS

We undertook a scoping review of digital health interventions implemented in sub-Saharan Africa to strength-
en health systems during the past 10 years. Based on the digital solution description, we mapped the digital
interventions to the strengthened health systems building blocks, their respective target users, reported stage
of development, addressed health system challenges, and aligned system categories. The scoping review was
done according to the Joanna Briggs Institute’s reviewers manual [10] and followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses — extension for Scoping Reviews (PRISMA-ScR) checklist
and explanation [11]. The review protocol has been deposited in an open-source platform, the Open Science
Framework at https://osf.io/5kzq7 [12] and as a publication [13].

Search Strategy

We retrieved data on sub-Saharan Africa from the global Digital Health Interventions (DHIs) repository — the
WHO Digital Health Atlas (DHA) — and supplemented it with information from the WHO eHealth Observa-
tory — eHealth country profiles report (2015). We searched for peer-reviewed publications and grey literature
on DHIs in four [4] electronic databases: PubMed, HINARI-Reasearch4Life, Cochrane Library, and Google
Scholar. The keywords used in the search were “Digital Health” OR “Digital Health Interventions”, OR “Digital
Health Tools” OR “Digital Health Technology” AND “Africa” OR “sub-Saharan Africa”. The searches applied a
filter to include documents and/or publications dated between 01/01/2011-31/12/2021. The references were
screened for DHIs implemented in sub-Saharan Africa. In this study, Sub-Saharan Africa was defined as the
geographical area of the continent of Africa that lies south of the Sahara and consists of lists 46 of Africa’s 54
countries, excluding Algeria, Djibouti, Egypt, Libya, Morocco, Somalia, Sudan, and Tunisia.

The reviewers identified a total of 983 DHIs. These included: 466 DHIs from the DHA, 284 DHIs from the
WHO eHealth Observatory — eHealth country profiles report (2015), and 233 DHIs from electronic databases.
We included abstracts, complete articles, peer-reviewed publications, and articles with an English translation
that described the implementation or evaluation of a DHI within sub-Saharan Africa over the study period.
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Selection for inclusion

We excluded 245 (24.9%) of the identified DHIs and articles after screening and applying the eligibility cri-
teria. In the first step, 13% of the identified articles were excluded as these were either duplicates or outside
the review period. In the second step, 2% were excluded due to insufficient information, entry errors, and
wrong regional classification. In the third step, 10% were excluded as these focused on general digital health.
Seventy-five percent of the originally identified articles were included in the review as shown in Figure 1 —

PRISMA flow diagram.
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Figure 1. PRISMA flow diagram summarizing the selection and inclusion criteria of identified DHIs in sub-Saharan Africa.

Data analysis

The reviewers carried out a descriptive data analysis to determine frequencies and proportions that were tab-
ulated based on the digital interventions’ distinct functions. We further did a spatial distribution analysis of
the digital health interventions across sub-Saharan Africa. Based on the description of the DHI, the reviewers
linked the DHI to one or more of the respective Health System Strengthening (HSS) building blocks — (i) ser-
vice delivery, (ii) health workforce, (iii) health information systems, (iv) access to essential medicines, vaccines,
and technology (v) financing and, (vi) leadership/governance - as defined by WHO health systems Building
Blocks Framework [14]. The DHIs were classified as being either informal (use of ICT for health purposes in
the absence of formal processes and policies), pilot (testing and evaluating a program), or established (an on-
going program that has been conducted for a minimum of 2 years and is planned to continue) according to the
WHO eHealth survey 2015 [15]. Subsequently, the interventions were then mapped to either one or more of
the eight [8] health system challenges namely, (i) information, (ii) availability, (iii) quality, (iv) acceptability, (v)
utilization (vi), efficiency, (vii) cost, and (viii) accountability. Finally, the interventions were aligned to one or
more appropriate system categories out of the twenty-five [16] categories listed in the WHO classification [17].

RESULTS

Digital interventions in sub-Saharan Africa

A total of 738 digital health interventions (Table S1 in the Online Supplementary Document) were included
in the final analysis. Four countries (8.5%) — Ethiopia, Uganda, Kenya, and Malawi — contributed 34% (254)
of the DHIs implemented in sub-Saharan Africa over the period under review (Figure 2).
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Figure 2. Spatial distribution of digital health interventions in sub-Saharan Africa.

Table 1. Distribution of digital health interventions as per the targeted Health Out of the 738 digital health interventions includ-
System Strengthening (HSS) building block in sub-Saharan Africa ed in the study, 82% (n=603) had a component
TARGETED HEALTH SYSTEM STRENGTHENING BUILDING  NUMBER OF DIGITAL HEALTH or module that aimed to improve service delivery
BLOCK INTERVENTIONS N (%) system in the region compared to only 0.4% (n=3)
Service delivery 603 (82) which addressed leadership and governance. Thir-
Health workforce 75 (10) ty-four percent (34%, n=252) of the digital inter-
Health information system 224(30) ventions strengthened more than one of the six HSS
Access to essential medicines, vaccines, and technology 56 (8) buﬂding blocks (Table 1).
Financing 294

Country distribution of digital health interventions

Leadership and governance 309 in sub-Saharan Africa according to their respective

health systems strengthening building blocks has

been summarized in Table S2 in the Online Supplementary Document. The spatial distribution of digital

interventions in sub-Saharan Africa revealed an uneven and sparse distribution of digital interventions in four

of the six health systems strengthening building blocks with minimal investment in the use of digital health to

strengthen health care financing and health leadership and governance (Figure 3, Table S3-S8 in the Online
Supplementary Document).

Table 2. Distribution of digital health interventions (DHIs) as per the target user Target users of digital health

in sub-Saharan Africa interventions in sub-Sahara Africa
L ST T LT LR ) Ninety-two percent (92%, n=678) of reviewed dig-
ING BUILDING BLOCK Clients Providers Managers Data service 1 . , ;

— ital interventions had a domain for use by health
Service delivery 141095 461020 130076)  2(03) care providers. On the other hand, data services re-
Health workforce 389 68883 608 0 ceived the least investment during the review peri-
Health information system 104 97 (39.8) 132 (54.1) 14 (5.7) od (Table 2).

A ial medici
ccess to essential medicines, 36.6) 36429 43(51.2) 204

vaceines, and technology Stage of development of digital health
Financing 7233)  15(500) 8(26.7) 0(0.0) interventions in sub-Sahara Africa
Leadership & governance 0(0) 1(33.3) 2(66.7) 0(0)

Half (53%, n=394) of the digital interventions in

Toul 158QD  67802) 32133 18 sub-Saharan Africa are established. While most in-
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Figure 3. Spatial distribution of digital health interventions in sub-Saharan Africa according to their respective health systems strengthening
buildings blocks (Table S3-S8 in the Online Supplementary Document).

Table 3. Distribution of digital health interventions (DHIs) as per the stage of devel-  terventions aimed to strengthen service deliv-
opment in sub-Saharan Africa ery, 36.5% (n=221) were in pilot and 23.4%

HEALTH SYSTEM STRENGTHENING STAGE OF DEVELOPMENT N (%) (n=142) did not indicate the stage of develop-
BUILDING BLOCK Informal Pilot  Established Unknown ment. (Table 3).

Service delivery 36(59) 221 (365 207 (342)  142(234)

Health workforce 7(83)  22(262) 37(440) 18214 Health system challenges addressed

by digital health interventions in

Health information system 3(1.3) 52 (22.8) 118 (51.8) 55 (24.1)
sub-Sahara Africa

Access to essential medicines,

0(0.0) 8 (14.8) 23 (42.6) 23 (42.6)

vaccines, and technology Information (84%, n=620), availability (53%,
Financing 0(0.0) 7233 8Q6.7) 15 (50%) n=394) and efficiency (45%, n=330) are the
Leadership & governance 0000 2(66.7) 133.3) 0(0.0) most addressed health system challenges across
Total 46 (6) 312(42)  394(53)  253(34) all the six HSS-building blocks (Table 4).

Table 4. Distribution of digital health interventions (DHIs) as per the targeted health system challenge in sub-Saharan Africa
HEALTH SYSTEM CHALLENGES N (%)
Information  Availability =~ Quality  Acceptability Utilization Efficiency = Cost  Accountability

HEALTH SYSTEM STRENGTHENING
BUILDING BLOCK

Service delivery 312 (28.0) 271 (24.3) 141 (12.7) 5(0.4) 123(11.0) 194 (174 0(0.0) 68 (6.1)
Health workforce 26 (17.3) 55(36.7) 66 (44.0) 0(0.0) 1(0.7) 2(1.3) 0(0.0) 0(0.0)

Health information system 223 (62.6) 16 (4.5) 16 (4.5) 0(0.0) 18(5.1) 7521.1)  2(0.6) 6(1.7)

éacccflfetso ji??;ﬂ;ﬁff;;mes’ 5126:4) 51264 2(1.0) 0(0.0) 20100 45233)  0(0.0) 42(21.8)
Financing 5(11.D) 1.2 0(0.0) 0(0.0) 0(0.0) 13(28.9) 13(28.9) 14 (28.9)
Leadership & governance 3 (60.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(20.00  0(0.0 1(20.0)
Total 620 (84) 394 (53) 225 (30) 5(0.6) 144 (20) 330 (45) 15 (2) 130 (18)
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Digital health interventions in sub-Sahara Africa and aligned system categories

Learning and training systems (18%, n=135), electronic medical records (16%, n=117), knowledge man-
agement systems (16%, n=114) logistics management information systems (15%, n=112) and telemedicine
(14%, n=104) were the most aligned system categories (Table 5).

Table 5. Distribution of digital health interventions (DHIs) according to aligned system categories in sub-Saharan Africa

SERVICE HEALTH HEALTH ACCESS TO FINANCING LEADERSHIP &
SYSTEM CATEGORIES DELIVERY, N (%) WORKFORCE, INFORMATION ESSENTIAL N (%) " GOVERNANCE, TOTAL
N (%) SYSTEM, N (%) MEDICINES, N(%) N (%)

A. Census, population information data warehouse 0(0.0) 0(0.0) 1(100.0) 0(0.0) 0(0.0) 0(0.0) 1
B. Civil registration and vital statistics 4(33.3) 0(0.0) 7(58.3) 1(8.3) 0(0.0) 0(0.0) 12
C. Client applications 55 (85.9) 0 (0.0) 1(1.6) 34.7) 5(7.8) 0(0.0) 64
D. Client communication system 74 (98.7) 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0) 75
E. Clinical terminology and classifications 1 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1
E Community-based information system 36 (46.2) 0(0.0) 40 (51.3) 1(1.3) 0(0.0) 1(1.3) 78
G. Data interchange interoperability and accessibility 1(6.3) 0(0.0) 14 (87.8) 1(6.3) 0(0.0) 0(0.0) 16
H. Electronic medical record 65 (55.6) 1(0.9) 51(43.6) 0(0.0) 0(0.0) 0(0.0) 117
1. Emergency response system 62 (91.2) 0(0.0) 5(7.4) 1(1.5) 0(0.0) 0(0.0) 68
K. Facility management information system 21 (84.0) 0(0.0) 4 (16.0) 0(0.0) 0(0.0) 0(0.0) 25
L. Geographic information system 5(71.4) 0(0.0) 2 (28.6) 0(0.0) 0(0.0) 0(0.0) 7
M. Health finance and insurance information system 20 (41.7) 0(0.0) 121D 0(0.0) 27 (56.3) 0(0.0) 48
N. Health management information system 19 (35.2) 1(1.9 32(59.3) 2(3.7) 0(0.0) 0(0.0) 54
O. Human resources information system 3(75.0) 0(0.0) 1(25.0) 0(0.0) 0(0.0) 0(0.0) 4
P. Identification registries and directories 9 (75.0) 1(8.3) 0(0.0) 1(8.3) 0(0.0) 1(8.3) 12
Q. Knowledge management system 88 (77.2) 7(6.1) 19 (16.7) 0(0.0) 0(0.0) 0(0.0) 114
R. Laboratory a diagnostics information system 32 (97.0) 0(0.0) 0(0.0) 0(0.0) 13.0) 0(0.0) 33
S. Learning and training system 70 (51.9) 63 (46.7) 2(1.5) 0(0.0) 0(0.0) 0(0.0) 135
T. Logistics management information system 61 (54.5) 0(0.0) 3Q.7) 47 (42.0) 0(0.0) 1(0.9) 112
U. Pharmacy information system 11 (73.3) 0(0.0) 0(0.0) 4(26.7) 0(0.0) 0(0.0) 15
V. Public health and disease surveillance system 12 (15.6) 0(0.0) 65 (84.4) 0(0.0) 0(0.0) 0(0.0) 77
W. Research information system 5(13.9) 1(2.8) 29 (80.6) 0(0.0) 0(0.0) 12.8) 36
X. Shared health records and health information

L. 11 (68.8) 0(0.0) 5(31.3) 0(0.0) 0(0.0) 0(0.0) 16

repositories

Y. Telemedicine 100 (96.2) 2(1.9 2(1.9 0(0.0) 0(0.0) 0(0.0) 104

DISCUSSION

From our findings, we see documented 738 distinct digital health interventions at different levels of functioning
in the SSA region over the past 10 years. These tend to be concentrated in a few countries (eg, Kenya, Uganda,
Ethiopia, Malawi). One in five do not have a link to any health service outcomes. Only half of the DHIs can be
classified as “established”. Two of every three are only focused on solutions in one building block, limiting in-
tegration. Most (92%) require health worker engagement for them to work. The largest proportion (84%) are
focused on mining data, as opposed to improving provision of services. The SSA region is not lacking in num-
bers, distinct functions, variety, and complexity of digital interventions. The reviewers observed an unprece-
dented level of duplication within and between countries, a bias toward service delivery (81.7%) compared
to the other five health systems strengthening building blocks, a preference for targeting health care providers
(91.8%) to the detriment of the other three target users and a big challenge in scale-up of the interventions
with only 53% reported as established. It is worrying that 84% of DHIs are focused on “data mining” of some
sort, instead of improving service provision. Partiality was observed in system categories where 78.8% of the
DHIs are aligned to 20% of designated system categories. The gaps in the use of digital health to strengthen
health systems are obvious. The review has highlighted the need to re-strategize ideation, development, and
the scale-up of digital health in the region. The World health organization adopted the health system strength-
ening approach to improve health and equity for all. The framework prides itself as a comprehensive holistic
approach to improving health outcomes[14]. This framework is anticipated to give guidance in the alignment
of interventions if the health system is to operate optimally. The fragmentation and partiality observed in the
digital health landscape in sub-Saharan Africa call attention to the need to re-align digital health investments
to reflect the all-inclusive ethos of health system strengthening.
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The potential of digital health to supplement conventional health services is well documented in [9], [8], [18].
The eagerness to exploit this potential has resulted in an unstructured scramble to develop digital health inter-
ventions in sub-Saharan Africa. As a consequence, there is an unintentional and extreme duplication of digital
tools which implies a lack of a coordinated approach and weak partnerships. We observed multiple similar
tools within and between countries. The digital health landscape in sub-Saharan Africa highlights the need to
develop multi-purpose tools that can be used across the health system building blocks, integrate complemen-
tary domains to strengthen health systems holistically, and scale-up implementation for maximum benefit.
The few tools will then shift focus from the availability of tools to the utilization of a tool [19]. This approach
provides an opportunity to evaluate the impact of digital health interventions, approaches, and outcomes on
health systems. Assessing the benefits of digital health is not feasible in the current fragmented approach with
high heterogeneity [20].

PAPERS

Only 23.7% of the tools identified in the study were articles in electronic databases and grey literature. The
tools identified through electronic databases were missing in the global digital health repository. This implies
a lack of knowledge sharing and dissemination in the adoption of digital health in the region. There are no re-
ports of failures in the initial phase of pilot and experimentation, and this could be attributed to publication
bias associated with failed interventions or due a to lack of interest by implementers to publish failed DHIs for
fear of repercussions from funding entities or agencies. Sub-Saharan Africa lags in scholarly publishing and
knowledge production [21]. This raises a pertinent question; how many digital health interventions have been
developed in sub-Saharan Africa without a trace in literature?

The large-scale uncoordinated implementation of digital health tools in sub-Saharan Africa is one of the barri-
ers to achieving the full benefits of digital health in the region. Pilots and trials are typically carried out in con-
trolled environments. Transitioning such evidence-based interventions to large-scale complex health systems
presents a new set of challenges including but not limited to government policies and the end of funding cy-
cles from donors. If such interventions are not adopted by governments and funding sustained, they will close
with the project cycle. The sustainability of funding in digital health has given government-led interventions an
advantage over private interventions. Over and above the benefits to health systems, interventions developers
and financiers need to take into consideration the return on investment, capital investments, operational costs,
and how long they are willing to invest in the tool [22]. The Principles of Donor Alignment for Digital Health
[23] which was launched on October 16, 2018, at the Berlin summit — were set against the backdrop of digital
health fragmentation, duplication, and lack of interoperability that characterized many developing countries’
digital health systems and are consistent with the findings of this paper [23]. These principles urge the devel-
opment partners to align investments with national digital health strategies. To do so, the development com-
munity needs to strengthen digital health collaboration within the context of national digital health strategies;
prioritize investments that incorporate digital global goods; quantify and support sustainable costs for the long
term, strengthen, track and measure progress in the digital health echo system; enhance donor skills to imple-
ment the principles for digital development establish and strengthen the maturity of digital health continuum;
develop the country capacity to lead digital health interventions; support the update of digital global goods;
encourage sharing and peer-learning to foster coordination and alignment of implementation activities. To al-
leviate the gaps observed in this review, countries in sub-Saharan Africa need to implement and leverage these
principles across the spectrum of digital health interventions.

Proof of concept is not enough to propel digital tools into adoption for large-scale use. Successful implementa-
tion of digital health interventions requires a balance of a good digital tool, a receptive user, and an ideal context
at the policy and implementation level. To achieve this balanced mix, the proposed tools must have an advan-
tage over conventional service delivery approaches and be easy to use without the need for advanced training,
adoption of new skills, or further resource investment [24]. The developers must be clear the on quality of the
interventions in comparison to conventional services, and their value for users [25].

Strengths and limitations

The mapping process relied on overviews and descriptions provided by the developers and authors of the dig-
ital interventions. The mapping process is not fool proof to a difference in understanding and interpretation.
It should be noted that some digital health interventions were designed to address more than one health sys-
tem building block, address more than one health system challenge, or target more than one user, hence they
were not mutually exclusive, and interpretation of the findings should be in this context. Voluntary registra-
tion of tools and the minimal sharing of information on digital health tools in electronic databases and grey
literature created an opportunity to miss tools during the review. The digital health interventions extracted
from the digital health country profiles did not provide references hence a potential duplication during data
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extraction. The large number of tools identified and reviewed should conceal any biases that would be gener-
ated by missed tools.

CONCLUSIONS

Our review suggests the current digital health landscape in SSA leans more towards echaos than ehealth. Mul-
tiple overlapping solutions with limited focus and scalability, coupled with a demand on health workers define
the existing solutions. Instead of helping to expand access to quality services demanded by populations[16],
many of the solutions are data mining operations of limited benefit to users. It is time for digital health poli-
cymakers in sub-Saharan Africa to establish measures and institutions to guide, coordinate and provide over-
sight for further adoption of digital health in the region. The aim is to stop further duplication, encourage
interventions that holistically strengthen the health systems, and direct future investments towards lagging
components of the health system. All stakeholders need to re-look the digital health focus and funding model
to minimize the collapse of interventions after the initial pilot and trial phases. Potential and proof of concept
do not translate to the adoption and strengthening of health systems. We have to incorporate implementation
science approaches, models, and frameworks to increase the chances of successful scale-up. There is an ur-
gent need for a platform to share successful and failed interventions to stop the continuous reinvention of the
wheel. Digital health in Sub-Saharan Africa is endowed with numbers, distinct functions, variety, and com-
plexity. It is however riddled with preferences and biases towards specific components of the health system,
immense duplication, minimal learning, sharing, and dissemination, a profound lack of coordination, and a
lack of consideration for business sense. The potential for digital health in sub-Saharan Africa is unquestion-
able. The realization of these benefits to strengthen health systems is possible. The big question is how to move
from potential to reality while retaining quality, value, and order. To swing from echaos to ehealth, the region
requires digital health interventions that are (i) applicable across multiple contexts, (ii) aimed at improving
multiple health service outcomes, (iii) incorporate multiple health system building blocks, (iv) have a minimal
additional demand on health workers time, and (v) are not just data mining operations.

Disclaimer: The opinions expressed in this publication are those of the authors. They do not purport to reflect the opin-
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