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The COVID-19 pandemic highlighted the impor-
tance of digitalization in supporting access to
essential healthcare services in the most remote
areas. With the largest disease burden globally and
the most limited healthcare resources, Africa has an
opportunity to use the lessons learned during the
pandemic to expand its use of digital health tools (see
sidebar “What we mean by ‘digital health tools™).

Although digital health in most African regions is
stillin its infancy, advances in smartphone con-
nectivity, data management policies (including to
boost interoperability, privacy, and security), and
datainfrastructure are starting to change the ways
health systems work in Africa. And rapid expansion
in other areas, such as mobile financing, shows that

leapfrogging is possible.

Itis clear that digital health tools could play an
important role in boosting health system perfor-
mance in Africa, but they could also help improve
efficiency. First, they could improve access to
essential health services, especially for hard-to-

reach populations, women, refugees, persons with

What we mean by ‘digital health tools’

As used in this article, “digital health tools” are technology-enabled
products and services for patients, healthcare workers, communities,
pharma and biotech companies, public-health leaders, regulators, and
payers. Digital health tools are developed for the purpose of improving
healthcare services and can directly or indirectly benefit the health

of individuals or general populations. In this article, we outline six
categories of digital health tools that could create efficiencies: virtual
interactions (such as platforms for teleconsultations); paperless data
(such as electronic health records); patient self-care (such as mobile
applications to support chronic-disease management); patient self-
service (such as e-booking platforms); decision intelligence systems
(such as hospital patient flow management systems); and workflow
automation (such as medical equipment tracking systems using radio-
frequency identification).

disabilities, and lower-income households. In most
sub-Saharan countries, more than 20 percent of
the population lives more than two hours away from
essential health services.! Access is further limited
by low ability to pay and relatively high cost of care.
Second, improved access to patient data could
help care providers make more accurate diagnoses
and more effectively tailor interventions to prevent
or treat disease. Digital tools could also make it
easier for patients to comply with treatment plans;
in 2018, a study found that only about 45 percent
of clinical guidelines for many common conditions
were followed in several African countries.? Third,
digital health tools could strengthen health systems’
resilience by boosting their ability to identify,
respond to, and recover from health emergencies.

Finally, digital health tools could help health sys-
tems deliver care at better quality, faster, and

at lower cost and thereby optimize constrained
resources, including a shortage of healthcare
professionals, especially in rural areas. This article
focuses on measuring the impact of this fourth
lever by quantifying the efficiency potential of
implementing digital health tools.

We conducted an analysis to quantify the financial
impact digital health tools could have in Kenya,
Nigeria, and South Africa. Our findings indicate
that these countries could capture efficiencies of
up to 15 percent in total healthcare expenditures

by 2030 (see sidebar “Methodology for calculating
potential efficiency gains in 2030 total healthcare
expenditures”).® We chose these three countries for
our analysis because they accounted for 85 percent
of digital health start-up funding in Africa in 2021,
and they have granular healthcare spending data
available for analysis.

The potential efficiency gains, which could be realized
without compromising quality and outcomes, vary by
country. In 2030, widespread adoption could unlock
$400 million to $2.5 billion in Kenya (4 to 14 percent
of total projected healthcare spending), $700 million

"Paul 0. Oumaet al., “Access to emergency hospital care provided by the public sector in sub-Saharan Africa in 2015: A geocoded inventory and

spatial analysis,” The Lancet, January 2018, Volume 6, Number 3.

? Liam Donaldson et al., Delivering quality health services: A global imperative for universal health coverage, World Bank Group, 2018.
3 Although digital health tools likely could also have a positive impact on outcomes, quantifying these effects was outside the scope of this study.
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Methodology for calculating potential efficiency gains in 2030 total healthcare expenditures

This study assesses the potential
efficiency gains in monetary terms that
could be generated in three African

health systems—Kenya, Nigeria, and
South Africa—by scaling the adoption and
implementation of digital health tools. We
did not seek to quantify improvements

in clinical and patient care outcomes,
although we assume quality could, ata
minimum, stay the same. Our methodology
is based on an economic benefit modeling
approach developed by McKinsey that has
analyzed digital health tools in in Austria,
Germany, Saudi Arabia, and Switzerland.
This approach includes the following
procedures:

— [dentifying and mapping digital
health tools. We interviewed a wide
range of experts with medical, public-
health, economic, and digital health
backgrounds to identify 24 types of
digital health tools and then grouped
each into one of six distinct categories.
For each digital tool, we identified
specific use cases based on possible
efficiency gains (a total of 79 use cases).

— Analyzing existing research. We
analyzed more than 500 research
papers, scientific publications, and
case studies to quantify the potential
efficiency gains as a percentage of
healthcare expenditures for each use
case (for example, reducing emergency
hospital referrals) of each digital
tool (for example, chronic-disease
management). In cases of literature

inconsistencies, we prioritized
scientific evidence over company case
studies. We did not extrapolate any
specific findings to a broader scope—
for example, reduced hospitalization
rates for diabetes patients has only
been applied to the diabetes patient
cohort. We also removed double
counting because some digital tools
(such as teleconsultations) have effects
on other cost baselines (such as
general-practitioner visits).

Defining areas of care. We defined five
healthcare spending areas in which to
assess the potential efficiency gains:
outpatient primary care, outpatient
specialist and subspecialist care,
inpatient acute care, rehabilitation, and
nursing and long-term care.

Projecting healthcare expenditures.
We accessed the latest available total
healthcare expenditures (2010—19)
through the National Health Accounts
for Kenya, Nigeria, and South Africa
extracted from the World Health
Organization Global Heath Expenditure
Database'to build two healthcare
expenditure scenarios through 2030:

The conservative scenario
assumes that 2010—19 CAGR for
total healthcare expenditures will
continue through 2030.

The optimistic scenario assumes that
total healthcare expenditures will

grow at the rate required to reach
the United Nations’ Sustainable
Development Goals index of 4.45
doctors, nurses, and midwives per
1,000.00 people by 2030.2 This
accounts for population growth at
current CAGR.

— Estimating digital health tool adoption
rates and conducting stakeholder
interviews. For both scenarios, we
estimated adoption rates by patients
and clinicians in each of the three
countries for each of the 79 use cases.
These rates were estimated from
known current digital tool adoption
rates, expert assessment, literature,
and case studies.

— Conducting analysis. We deduplicated
the data to avoid double counting.
In other words, we eliminated from
consideration potential efficiency
gains that we expect could be satis-
fied with the implementation of other
digital tools.

— Computing efficiency gains. For each
of the 79 use cases, we calculated
the potential efficiency gain for the
relevant portion of the 2030 healthcare
expenditure scenario for each country.

The methodology and projections

for efficiency gains have been tested

with external experts (for example,
representatives from medical associations,
academic experts, and industry experts).

" Global Health Expenditure Database, World Health Organization, updated February 14,2023.
2 Health workforce requirements for universal health coverage and the Sustainable Development Goals, World Health Organization, 2016.
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to $3.3 billion in Nigeria (4 to 10 percent of total
projected healthcare spending), and $1.9 billion to
$11 billion in South Africa (6 to 16 percent of total
projected healthcare spending) (Exhibit 1). These
gains could be reinvested in other high-priority areas
toincrease overall health outcomes and finance the
implementation and maintenance of digital health
tools. Finding efficiency gains is especially critical in
budget-constrained countries, which includes most
countries in Africa. Only a few African countries meet
the 2001 Abuja Declaration target of allocating 15
percent of public expenditures to health.*

In this article, we outline sources of potential
efficiency gains in the three countries, current

Exhibit 1

opportunities to expand digital health, and actions
that could accelerate and support digital health
adoption.

Sources of efficiency gains

We have identified six categories of digital health
tools that could create efficiencies: virtual inter-
actions, paperless data, patient self-care, patient
self-service, decision intelligence systems, and
workflow automation (Exhibit 2). According to
our analysis, shifting to virtual interactions and
going paperless are the main drivers of potential
healthcare expenditure efficiency gains in Kenya,
Nigeria, and South Africa. While most care is

Fully launching 24 digital tools could enable healthcare expenditure efficiency
gains between 4 and 15 percent in Kenya, Nigeria, and South Africa.
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The conservative scenario assumes the continuation of current trends in implementation and adoption of digital health tools and lower-bound efficiency gains.
The optimistic scenario assumes accelerated growth in implementation and adoption of digital health tools and upper-bound efficiency gains.
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“Helene Barroy et al., Public financing for health in Africa: From Abuja to the SDGs, World Health Organization, 2016.
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Exhibit 2a

Fully launching 24 digital health tools could enable the realization of
healthcare expenditure efficiency gains in South Africa.

Share of total savings from digital adoption in South Africa, 2030, %

Virtual interactions Live audio or video consultations
Remote monitoring

E-triage

Al virtual assistant

EHR/HIE

E-prescribing

Paperless data

Staff communication software
Patient self-care Digital diagnostics
Patient support networks
Disease-prevention tools
Virtual reality for pain management
Chronic-disease management tools

Patient self-service E-booking

Decision Analytics for payers
intelligence Clinical-decision support
systems . . .
Genetic testing and analysis
Patient flow management
Performance dashboards
Workflow Bar-coding medication administration
automation

E-referral

Nurse mobile connectivity
Radio-frequency identification
Vital parameter tracking (eICU)?
Hospital logistics robotics (RAGV)®

Electronic health record and health information exchange.
°Electronic intensive care unit.
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‘The conservative scenario assumes the continuation of current trends in implementation and adoption of digital health tools and lower-bound efficiency gains.
5The optimistic scenario assumes accelerated growth in implementation and adoption of digital health tools and upper-bound efficiency gains.
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delivered today in community and primary-care
settings, these tools could be beneficial to varying
degrees across care settings, from primary to
tertiary care, and with increasing magnitude
through 2030.

Virtual interactions

Virtual interactions account for approximately 43
percent of potential efficiency gains in Kenya (up to
$1.1 billion), 35 percent in Nigeria (up to $1.2 billion),
and 39 percent in South Africa (up to $4.3 billion)

in 2030. These derive mainly from three types of
patient-facing solutions:

Teleconsultation. Teleconsultations—remote inter-
actions between healthcare professionals and
patients, particularly for minor health issues or
follow-ups—are the leading virtual-interaction tool
with respect to potential efficiency gains. Additionally,
patients enjoy the convenience and time savings.
Broader adoption of teleconsultations could help
reduce emergency admissions, improve chronic-
disease management, and expand care access.
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Virtual interactions account for
approximately 43 percent of potential
efliciency gains in Kenya, 35 percent in

Nigeria, and 39 percent in South Africa
in 2030.

Exhibit 2b

Fully launching 24 digital health tools could enable the realization of
healthcare expenditure efficiency gains in Nigeria.

Share of total savings from digital adoption in Nigeria, 2030, %
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Teleconsultations can also support task shifting
(redistributing tasks among health workforce teams),
although this was not considered in our analysis.

Remote monitoring. Remote monitoring of vital
signs and symptoms could help providers more
cost-effectively manage patients with one or more
chronic diseases such as diabetes, congestive
heart failure, and chronic obstructive pulmonary
disease. Broader adoption of monitoring technol-

Exhibit 2c

ogies in Africa could help reduce emergency-room
care and hospital admissions, help caregivers

and patients better control chronic diseases, and
enable earlier interventions.

Electronic triage. Electronic triage refers to the use of
Al-based online tools or phone services to determine
up front whether patients need to visit an emergency
room, consult with their primary-care providers
(PCPs), or schedule a follow-up consultation

Fully launching 24 digital health tools could enable the realization of
healthcare expenditure efficiency gains in Kenya.

Share of total savings from digital adoption in Kenya, 2030, %
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with their caregiver. It could also help reduce
nonurgent emergency-department visits, thus
speeding up care for those most in need.?

Paperless data

Paperless data accounts for 30 percent of the
potential efficiency gains in 2030 in Kenya (up to
$700 million), 26 percent in Nigeria (up to $900
million), and 30 percent in South Africa (up to $3.3
billion). This category comprises the following
solutions:

Interoperable electronic health records (EHRS).
Clinicians need EHRs that comply with interop-
erability standards—including HL7 FHIR, a standard
for the digital exchange of patient health data—to
record, access, manage, and (if patient consent

is granted) share patient information across

care settings. Interoperable EHRs promote
greater efficiency by allowing healthcare profes-
sionals to focus on high-value rather than
strictly administrative tasks and reduce medical
appointments for unnecessary or duplicative
tests and imaging procedures. Although

EHRs have been adopted as part of targeted
disease programs (for example, to treat HIV and
tuberculosis), they typically do not yet provide a
holistic picture of patients’ medical histories for
use in various care settings.

African health systems could take the opportunity

to build interoperable EHR solutions more broadly
across disease areas and care settings. For example,
Helium Health’s core electronic-medical-records
(EMR) and hospital management solution is being
used by more than 7,000 medical professionals in
more than 470 facilities in West Africa to treat more
than 290,000 patients monthly.® Babyl Rwanda has
developed a platform that lets patients use inter-
active voice response over mobile phones to access a
full-service digital health platform including EHRs.”

EHRs also boost the efficiency of most other digital
health tools, including the following:

E-prescribing. Digital drug prescriptions can be
transmitted to pharmacies in real time, reducing
administrative costs and prescribing errors.
When integrated with EHRs, digital prescriptions
could help prevent adverse drug events by giving
physicians deeper insights into potential drug
interactions and a patient’s medical history.

Intrahospital staff communication. Digital platforms
or software allowing electronic communication

and coordination among hospital staff could be an
efficient alternative to paper-based systems. This
solution could increase productivity by replacing
traditional, in-person multidisciplinary committee
meetings and facilitating rapid doctor-to-doctor
communication about patient care (leveraging a
patient-centered interoperable EHR) between
departments and hospitals.

Al-based virtual assistants. These tools, especially
when integrated with clinical decision support
systems and EHRs, could facilitate everyday work
for clinicians by, for example, using Al-based voice-
recognition programs to document patient notes,
predicting and managing patient workflow, and
helping manage charts.

Patient self-care

Patient self-care accounts for 4 percent of the
potential efficiency gains in 2030 in Kenya (up

to $100 million), 6 percent in Nigeria (up to $200
million), and 5 percent in South Africa (up to $500
million). It includes management applications
that facilitate prescription adherence and patient
education programs for chronic diseases such

as mental illness, diabetes, and respiratory and
cardiovascular diseases.

5“Telephone nurse triage’s impact on population health,” AccessNurse, 2020; “The UK’s first choice digital triage platform,” eConsult, accessed

November13,2020.

8 “About us,” Helium Health, data as of March 2021, accessed October 2022.

"“Babyl’s services in Rwanda,” Babyl Rwanda, accessed October 2022.
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Adoption of self-care solutions is still low in most
African countries, but the region is at a healthcare
tipping point. Policies and resources today are mainly
dedicated to fighting infectious diseases (primarily
HIV, malaria, and tuberculosis).? But according to
the World Health Organization, noncommunicable
diseases such as cancer, cardiovascular diseases,
and diabetes are “increasingly becoming the main
cause of mortality in sub-Saharan Africa,” where they
were responsible for 37 percent of deaths in 2019,
up from 24 percent in 2000.° Disease-prevention
tools, such as mobile apps, virtual coaches, and
fitness trackers, could promote healthy diets and
physical activity. Our analysis of self-care options
also included home-based digital diagnostics such
as screenings, online patient-support networks, and
virtual reality to manage pain (for example, for burn
victims). But according to our analysis, people in
Africatend to pursue care for curative rather than
preventive measures, so these tools could have
limited impact.

Patient self-service

Patient self-service accounts for 4 percent of the
potential efficiency gains in 2030 in Kenya (up

to $100 million), 7 percent in Nigeria (up to $200
million), and 4 percent in South Africa (up to $500
million). The key self-service technology examined
in this analysis is e-booking—online portals that let
patients book clinic visits, reschedule appointments,
and schedule diagnostic tests. By giving patients
greater control over their access to care, e-booking
could reduce the costs of missed appointments and
administrative costs.

Decisionintelligence systems

Decision intelligence systems provide data-driven
decision support for physicians and care center
support staff such as nurses. They account for 9
percent of the potential efficiency gains in 2030

in Kenya (up to $200 million), 10 percent in Nigeria
(up to $300 million), and 12 percent in South Africa
(up to $1.3 billion). In some parts of Africa, health
systems have already implemented performance
dashboards that present the most crucial KPIs to
help administrators and clinical leaders continually
monitor care provisioning and efficiency against
benchmarks in areas such as facility use, unused
beds, and lengths of stay. Performance indicators
are particularly helpful for identifying quality out-
liers, whether positive or negative, and can inform
adjustments to decision making and operations in
care settings—for example, to reduce variations in
adherence to protocols.

This broad category also includes other digital
health tools that have shown mixed results

with respect to global adoption and impact. For
instance, machine-learning solutions can allow
payers to evaluate value-based care, identify
fraud, and more. Clinical-focused systems could
make differential diagnoses, interpret imaging, and
make recommendations for care plans. Genomic
analysis of patients could allow for better dosage
determinations, thus reducing side effects and
hospitalizations. And patient flow management
software could better manage the transfer of
patients from ward to ward to optimize length of stay
and use of beds. Interventions in this category of

Africa is currently experiencing
substantial uptake in the use of digital
health tools that could revolutionize

service delivery.

8 “Noncommunicable diseases,” World Health Organization, September 16, 2022.
9 “Deaths from noncommunicable diseases on the rise in Africa,” WHO Africa, April 2022.
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digital health tools could be approached sequen-
tially—for instance, starting with differential diag-
nosis and patient flow and advancing to genomic
analysis at scale. Having the underlying capability
(such as access to health data) to adopt decision
intelligence systems will be fundamental to driving
“leapfrog” impact from them.

Workflow automation

Workflow automation accounts for 10 percent of
the potential efficiency gains in 2030 in Kenya

(up to $200.0 million), 16 percent in Nigeria (up to
$500.0 million), and 11 percent in South Africa (up
to $1.3 billion). Workflow automation could improve
the patient experience and the quality of data for
clinical decision making.

Mobile connectivity via tablets, for example, could
provide nurses in clinics and in remote areas with
full access to patient information and enhance their
ability to take care of patients through advanced
communications or direct messaging with other
healthcare professionals.

Health systems could unlock additional efficiency
through the use of digital tools including radio-
frequency identification (RFID) to track assets such
as diagnostic tools, beds, and expensive drugs

and to administer medications at the bedside with
confirmation of all prescribed drugs. Digital tools
could also support remote monitoring of vital signs for
critically ill patients (a so-called electronic intensive
care unit), hospital logistics with robotics performing
repetitive or simple tasks, and e-referrals (referrals
and discharge information forwarded to the next
doctor in the patient’s journey).

Advancing the digital health landscape
in Africa

Governments in Africa are increasingly setting
strategies and allocating funding for digital health,
shaping regulation and policies around it, and
exploring opportunities to expand digital health
adoption. Additionally, donors and partners are

actively supporting African countries’ efforts to
increase their knowledge, resources, and capabilities
to sustain digital health growth. Simultaneously,
enhancements in IT infrastructure and digital
readiness are improving digital health affordability
and adoption in the region. For example, mobile
phone subscription reached 46 percent in 20210

As aresult, Africa is currently experiencing sub-
stantial uptake in the use of digital health tools that
could revolutionize service delivery. Indeed, an
increasingly dynamic digital health landscape is
taking shape with some start-ups and companies
taking the lead in targeted regions and health cate-
gories. In the past two years, the African digital
health space has seen unprecedented growth, with
$123 million in investment secured by 55 start-ups
in 2021 (Exhibit 3)."

Because venture capital funding started to
increase significantly only in 2020 and market
sizes per country are still relatively small, digital
health solutions are generally still small-scale and
fragmented. Most digital health companies offer
stand-alone tools that address a single element of
a patient journey and are not integrated with the
rest of the health system. There is an opportunity to
introduce more integrated digital health offerings
at scale in Africa.” Doing so would take a concerted
effort by multiple stakeholders—public-health
leaders, payers, providers, and start-ups—working
in parallel to accomplish the following:

Establish an enabling ecosystem. As in other
countries, governments could start with national
digital health strategies that include measurable
targets, road maps, and budgets. They could frame
their existing and expanding digital ecosystem
with a strong regulatory environment through data
management, device regulations, and favorable
reimbursement systems and could consider certifi-
cation of new tools by a national agency. They could
support the ecosystem with open-data standards
and develop platforms and technologies that can
adapt to low-resource environments—for example,

0 The mobile economy: Sub-Saharan Africa 2022, GSM Association, 2022.

" The African tech startups funding report 2021, Disrupt Africa, 2022.

12 “Unlocking digital healthcare in lower- and middle-income countries,” McKinsey, November 10, 2021.
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Exhibit 3

The African digital health space has seen unprecedented growth in the past
two years, with $123 million in investment secured by 55 start-ups in 2021.

African digital health companies raised more
funds in 2020 than they did in the previous
five years combined, and this is expected to
continue to grow.

In the past two years, the number of funded
start-ups has doubled, and so has the
number of those that raised more than

$1 million in funding.
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Lockdowns and distancing during the COVID-19 crisis allowed digital health start-ups to rapidly increase their user bases and levels of public visibility, thus

sparking increased investor interest.
Source: The African tech startups funding report 2021, Disrupt Africa, 2021
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slimmed-down yet still interoperable EHRs that
facilitate health data exchange, e-prescriptions,
and other tools. Finally, they could put in place

an enabling infrastructure including, for example,
nationwide coverage of mobile and internet
networks, stable power supplies, and cloud-based
data hosting—all supported by increased digital
literacy and workforce training.

Demonstrate new or existing value. Digital health
ecosystem participants could then work to identify
the most pressing health system performance
issues—for example, access, quality, efficiency,

or resilience—and the digital tools that could
improve not only efficiency but also patient access,
convenience, and outcomes. They could use per-

formance analytics to monitor progress against
performance objectives and demonstrate value to
citizens, clinicians, and health systems. They could
codevelop user-friendly solution designs in local
partnerships that involve patients and healthcare
professionals and could invest in coordinated
research and development of digital health tools—for
example, with donor-funded initiatives or research
institute projects.

Scale and sustain existing value. Social-service and
public-health organizations could promote the use
of certified digital health tools through campaigns

or adjusted care-delivery standards. Tools that have
demonstrated success in one country, particularly in
low-resource environments, could then be expanded
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to others through partnerships with multinational
organizations and intergovernmental platforms.
Solution providers could also consider sustainable
financing beyond donor investment—for example,
with revenue-generating models, government
funding, and public—private partnerships. Social-
service and public-health organizations could further
support the incubation of digital health solutions by
setting up targeted funds and other initiatives. Finally,
organizations and partners aiming to fuel innovation
in Africa could create forums such as roundtables or
innovation showcases to bring together stakeholders
including donors, partners, innovators, companies,
and clinicians.

Africa could bolster health system efficiencies
through expanded use of digital health tools. For
Kenya, Nigeria, and South Africa, the potential

health efficiency gains could be up to 15 percent.
Expanding use of virtual interactions and shifting
from paper-based to interoperable digital health
data exchange systems have the most promise

to realize efficiency gains, although several other
digital tools also show potential and warrant
consideration. Countries could take action on
several fronts to support the development of
adigital health ecosystem and expanded use

of digital health tools. This includes continuing
toinvestin IT infrastructure, modifying the
environment, and partnering with other stake-
holders to implement and scale use cases and
monitor progress and performance. Increasing
efficiencies is a worthy goal on its own, especially in
aregion with constrained resources, but reinvesting
the savings could provide yet another layer of
value, potentially expanding access and improving
outcomes for a larger swath of the population.
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