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Abstract 
Efficient Health systems are fundamental in ensuring improved citizens’ welfare and the nations in general, while 
underdeveloped health systems not only hinder individual’s social and economic development, but also have 
detrimental effect on national economic growth and prospects. African nations, like other developing nations of 
the world, experience low quality and limited access to efficient healthcare service delivery, contributing to steady 
growth, high poverty levels and high burden of, non-communicable and communicable diseases. Even though 
information and communication technology (ICT) is playing a desirable role in improving healthcare service 
delivery, its integration into healthcare system delivery is limited among resource-limited African nations. This 
paper extensively discussed ICT system models called digital systems currently used in healthcare system delivery 
and the challenges hindering the integration of these system models into healthcare systems in Africa. These 
challenges are not limited to poor leadership and governance, lack of human resources, poor finances, poor 
supplies of medical drugs, equipment and technology, poor knowledge and information, poor healthcare service 
delivery, poor infrastructure and supplies. Finally, the paper examined the ways forward towards eliminating 
these challenges in order to build efficient healthcare service delivery among developing African countries.  
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Introduction 
Good health is an important facet of 

development. It potentially determines how 

individuals can actively get involved in productive 

activities or contribute to the welfare of his country 

(Kiberu, et al, 2017). According to World Health 

Organisation (WHO, 2014), good health is the state 

of complete physical, mental and social well-being 

and not merely the absence of disease or infirmity. 

Hence, improving the health of individuals and 

communities in general and strengthening health 

systems, disease detection and prevention are crucial 

to development and poverty reduction. WHO (2016) 

reports on Africa region clearly indicate that Africa is 

largely behind the economic development due partly 

to health related challenges such as HIV/AIDS, 

tuberculosis and malaria. These challenges are further 

exacerbated by the shortage of health professionals 

and health service delivery facilities; hence, African 

nations are engulfed in abject poverty. Other reports 

showed that Africa lags behind other regions in most 

of the health indicators (Labrique, 2013). Thus, the 

integration of information and communication 

technology resources into existing infrastructure 

becomes unavoidable in order to meet the optimal 

healthcare need of the populace.  

Information and Communication 

Technology (ICT) is described as a general-purpose 

technology (GPT) that can impact growth and 

transform countries over a prolonged period of time 

(Bresnahan, and Trajtenberg, 1995). Other reports 

further emphasised that ICT processes and systems 

are pivotal to community development, including 

public health and the availability or non-availability 

of ICTs facilitate or limit the state of healthcare 

service delivery in any defined community (Blaschke 

and Labrique, 2018). ICT cuts across a variety of 

technologies including computer, mobile phones, 

microelectronics, internet-based software and 

microprocessor-based technologies. Other 

technologies that form part of ICTs are computer-

integrated manufacturing systems, robotics 

technologies, and biotechnology-related equipment 

and systems; and integrated multimedia transmission 

and communication platforms (Harding,et at, 2018). 

Muinga, et al, (2018) reported that the popularity and 

growth of the Internet and mobile wireless 

technologies have assisted in changing the face of 

healthcare delivery and health education for health 

professionals in many countries. ICT resources are 

effective tools for reducing child mortality; 

improving maternal health, and combating 

HIV/AIDS, malaria, and other endemic diseases. 

Healthcare workers use ICT resources to establish 

databases to track vaccination programs, coordinate 

shipments of antibiotics, and inform communities of 

medical services that can prevent the incidence of 

maternal and child mortality. In the fight against 

HIV/AIDS, ICT helps in strengthening disease 

monitoring and management, drug distribution, 

training of caregivers and health service personnel, 
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patient education and monitoring (Kiberu, and Scott, 

2017). The recent outbreak of Ebola and COVID- 19 

pandemic not only in Africa but the world over has 

not only caused economic downturn but has almost 

brought to a halt the economic activities globally. 

Models of ICT Used in Healthcare Services: Digital 
Systems 

The advent of internet and mobile phones as 

the commonest technological devices in recent years 

has revolutionised healthcare systems globally. As a 

result, a variety of innovations that integrate mobile 

phones and the internet into healthcare services have 

been developed and used at local, national and 

regional levels in many nations of the world. These 

ICT innovations, called digital systems, have 

numerous applications in healthcare delivery, 

including disease surveillance, control and 

monitoring, drug distribution and checks especially in 

remote areas (Sim, et at, 2017). Ogech and Olaniyi 

(2019) described digital health systems as the 

development of interconnected health systems using 

computational technologies, smart devices, and 

communication media to aid healthcare professionals 

and patients in managing illnesses and health risks, 

and promoting health and wellbeing of the 

community. It is also described as the utilization of 

ICT resources to address health challenges faced by 

health professionals and patients (Razmak and 

Bйlanger, 2018). Though the potentials of digital 

health systems in healthcare services delivery are 

enormous, their integration into many African nations 

has been inadequate due to a number of factors or 

problems. These problems include excessive burden 

of disease, the dearth of health professional workers, 

high telecommunication cost, unstable power 

provisions, and lack of government will or poor 

leadership (Kiberu et al., 2017).  

WHO (2018) defined digital system as the 

field of knowledge and practice associated with the 

development and use of digital technologies to 

improve human health. This definition encompasses 

electronic health (eHealth) and mobile health 

(mHealth). Electronic health (eHealth) is the cost-

effective and secure use of information and 

communication technologies for health and health-

related fields while Mobile health (mHealth) is a 

component of eHealth, and involves the provision of 

health services and information via mobile 

technologies, such as mobile phones, tablet 

computers and personal digital assistants. (Sam et at, 

2020).  eHealth systems have the potential to motivate 

and improve patient’s engagement in their healthcare 

(Kip, et al, 2018). Telemedicine, a popular form of 

eHealth, is designed to interchange medical 

information between different parties situated at 

separate geographical areas through the use of a 

telecommunication link. Telemedicine is rarely 

administered in developing countries due to poor 

connectivity and inadequate infrastructure, lack of 

ICT skills by medical professionals (Mars, 2013). 

Other challenges in the implementation of eHealth in 

developing countries,like Africa, include, low 

awareness, poor funding, lack of integrated and 

accessible health system and bureaucracy of the 

ministry of health on utilization of e-health (Adebayo, 

et at, 2019). 

Challenges and Constraints in Integration of Digital 
Systems into Healthcare Service Delivery in Africa 

African nations, like other developing nations 

of the world, experience low quality and limited 

access to healthcare service delivery, contributing to 

the steady growth and burden of non-communicable 

and communicable diseases. According to the WHO 

(2018) press release, people in developing countries 

spend trillion US dollars annually in provision of 

primary healthcare delivery and about 400 million 

people lack access to essential health services. The 

report further emphasised that over eight million 

people per year in low-and middle-income countries 

(LMICs) die as a result of adverse conditions that are 

treatable by the health systems, resulting to loss of 

large economic resources. According to Kruk (2018), 

addressing these challenges in order to achieving 

sustainable universal health coverage (UHC) requires 

a thorough and holistic understanding of health 

systems. The report further stated that efficient health 

systems have three primary goals: to improve the 

health of populations; to enhance responsiveness to 

the population’s health needs and expectations and to 

ensure that the financial burden of paying for health 

systems is fairly distributed. These goals should be 

routinely monitored by all countries and should form 

the basis for assessments of any health system 

performance. Digital Health systems are often 

complex, adaptive systems that function at multiple, 

interconnected levels with a range of stakeholders and 

those that run efficiently provide healthcare where it 

is mostly needed (Sam, et al, 2020). A good digital 

health system successfully delivers treatments, 

prevents disease and delivers cost-effective care to 

improve the health of a population (Muinga et at, 

2018). 

The major health system challenges in 

developing countries of Africa include poor 

knowledge and information, lack of infrastructure and 

supplies, lack of human resources or expertise, poor 

service delivery, context and population, finance, 
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leadership and governance (Sam, 2020). These 

challenges are discussed in details below. 

 1. Knowledge and information relate to individual 

patient-provider interactions at the health facility 

level and population-level decision making. It 

includes the health information systems that 

contribute to the production, analysis, dissemination 

and use of reliable and timely health information by 

decision makers and practitioners at different levels 

of the health system, both on a regular basis and in 

emergency cases (Mulusew, 2015). 

2. Healthcare Service delivery refers to the various 

packages of care and services delivered for the 

prevention, promotion and treatment of acute and 

chronic conditions.  

3. Context and population are concerned with 

contextual and demographic factors within the health 

system that call for responsiveness and adaptation to 

social, economic, technological, cultural, political, 

regulatory and environmental changes and transitions 

over time. Within the context and population 

challenge is the high burden of disease that is closely 

tied to other challenges such as lack of strong 

leadership and governance, inefficient allocation of 

financial resources, untrained human resources and 

poor healthcare delivery, low health awareness and 

poor health-seeking behaviour in the population. 

These challenges have, in no small measure, 

exacerbated the challenges of HIV/AIDs, COVID-19 

and other deadly diseases among African nations 

(Makinde, et at, 2018). 

4. Another reported challenge is lack of clear and 

consistent strategic health policies which do not often 

include the private sector players in policy design 

phase or when appropriate health policies are 

established, they are neither known, enforced nor 

implemented due to lack of government 

accountability characterised by both central- and 

district-level authorities. This challenge was often 

linked to corruption and a lack of transparency and 

political will. 

5. Health systems in African countries are often 

characterised by a poor financing resulting from 

disaggregated mix of health financing such as 

government budgetary allocation, health insurance, 

external funding and private out-of-pocket spending. 

This results to poor allocation of resources, poor 

accountability, little or no health insurance coverage 

and lack of financial protection among low-income 

populations.  

6. More importantly, lack of access or poor access to 

healthcare services is another serious challenge in 

Africa. This challenge is directed to the inefficient 

connection between affordability, acceptability and 

geographical (rural and urban) accessibility leading to 

poor access to healthcare services and low-quality 

healthcare.  

7.  Moreover, lack of human resources, especially the 

healthcare professionals are another main challenge 

among African nations. The key drivers of staff 

shortage in Africa are migration abroad, poor 

incentives for workers and the exclusion of trained, 

qualified women healthcare workers due to socio-

cultural reasons, geographical (rural/urban) burden, 

imbalance between the public and private health 

sectors and lack of staff-patient communication.  

8. Poor infrastructural facility is one of the biggest 

barriers that hinder effective and efficient delivery of 

healthcare services in Africa. Infrastructure is 

classified into three main categories: public 

infrastructure, comprising roads and electricity; 

healthcare infrastructure comprising hospitals, clinics 

and pharmacies) and ICT infrastructure such as 

digital technologies and medical hardware solutions. 

Lack of infrastructure has had a detrimental impact on 

the efficient delivery of medical products, vaccines 

and technologies, inaccurate prescription and poor 

quality of drug supplies and treatment.  

9. Poor collection of healthcare data and inefficient 

health information systems (HIS) are also identified 

as major barriers to efficient healthcare delivery in 

Africa. Many African countries rely heavily on paper-

based, analogue data and information collection 

methods which are prone to errors. Data and 

information on patient-provider interaction, health 

records and status, and health facility-level status are 

often lacking, while poorly collected information are 

prone to error, resulting in poor-quality analysis and 

prescription (Holderried et at, 2018). 

Summary and Conclusion 
Efficient Health systems are fundamental in ensuring 

improved citizens’ welfare and the nations in general.  

On the other hand, poorly developed health systems 

not only hinder individual’s social and economic 

development, but also cause a detrimental effect on 

national economic prospects. Digital health solutions 

are often used to mitigate lots of challenges in 

healthcare service delivery, especially in 

infrastructure and supplies. These technologies have 

the potential to shift health service delivery from 

facility-based providers, to community-based service 

providers. However, the integration of digital health 

solutions into healthcare service delivery in 

developing nations of the world are prohibited by lots 

of challenges such as poor infrastructure and supplies, 

lack of human resources, poor leadership and 

finances.  
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Recommendations  
The key stakeholders in the healthcare delivery have 

vital role to play in strengthening health systems of 

their communities, particularly in resource-

constrained areas (Sam et al, 2020). Hence, the 

following recommendations are provided to achieve 

sustainably universal health coverage in developing 

countries. 

1. Efficient Financing Digital Health Systems: 

Developing African nations should integrate digital 

health solutions into their various health financing 

arrangements to help them offer effective insurance 

packages to low-income households, provide 

individuals or families different health coverage 

options.  

2. Optimising Health Service: Digital health 

solutions are often used to mitigate challenges in 

healthcare service delivery through adequate 

provision of infrastructural facilities. These 

technologies have the potential to shift health service 

delivery from facility-based providers, to 

community-based service providers. Digital solutions 

like telehealth and drones are designed to root out 

inefficiencies while making affordable and quality 

healthcare available. (Meesen, 2018).  

3. Training of Human Resource: Mobile apps are 

used to provide on-demand training, enable 

communication between health workers, implement 

clinical decision support systems and provide work 

planning and scheduling tools especially in low-

income countries. In Sierra Leone, for instance, a 

digital technology called MOTS is a mobile system 

that provides community health workers (CHWs) 

with refresher training through feature phones. This 

technology should be employed in health workers 

training for efficiency and to reduce cost. (Meesen, 

2018). 

4. Integrating Digital Solutions into of Health 

Information Systems: Developing African countries 

should also make effective use of digital health 

solutions in data collection and reporting. Several 

private companies have developed technologies to 

address data gaps in health systems. For instance, 

OGOW is digital solution that runs an electronic 

medical record (EMR) and practical management 

system designed for hospitals in Somalia with the 

primary goal to improve the delivery of healthcare 

through collaboration, innovation and efficiency. 

Such digital solutions should be integrated into 

healthcare systems for effective data collection and 

reporting. 

References  

Adebayo O., Emuiyibofarhe J., Ayegba P., and 

Meinel C. (2019) Current State of ICT in 

Healthcare Delivery in Developing Countries 

International Journal of Online Engineering 

(iJOE) 

https://www.researchgate.net/publication/33

3079862 

Bresnahan, T. F., and Trajtenberg, M. (1995). General 
purpose technologies ‘Engines of growth’? 
Journal of econometrics, 65(1): 83-108 
https://doi.org/10.1016/0304 4076(94) 
01598-t 

Harding, K., Biks, G. A., Adefris, M., Loehr, J., 

Gashaye, K. T., Mersha,T. B. (2018). A  

mobile health model supporting Ethiopia's 

eHealth strategy. Digital Medicine, 4(2): 54 

https://doi.org/10.4103/digm.digm_10_18 

Holderried, M., Hoeper, A., Holderried, F., & Kraus, 

T. (2018) Mobile Digital Information and 

Communication Technology in Healthcare: 

Patients Attitude and Quality Management 

Aspects. International Journal for Quality in 

Health Care, 30(suppl), 8-9. 

https://doi.org/10.4102/phcfm.v9i1.1277 

Kiberu, V. M., Mars, M., and Scott, R. E. (2017). 

Barriers and opportunities to implementation 

of sustainable e-Health programmes in 

Uganda: A literature review. African journal 

of primary health care & family medicine, 

9(1): 1-10 

https://doi.org/10.4102/phcfm.v9i1.127 

Kip, H., Bouman, Y. H., Kelders, S. M., & van 

Gemert-Pijnen, L. J. (2018). eHealth in 

treatment of Offenders in Forensic mental 

Health: A Review of the current State. 

Frontiers in psychiatry, 9(42): 1 - 19 

https://doi.org/10.3389/fpsyt.2018.00042 

Kruk, M. (2018), High-quality health systems in the 

Sustainable Development Goals era: time for 

a revolution 

Labrique, A. (2013), Mobile Health (mHealth) 

Innovations as Health System Strengthening 

Tools: 1 2 Common Applications and a 

Visual Framework.  

https://www.ajstme.com.ng/
https://www.researchgate.net/publication/333079862
https://www.researchgate.net/publication/333079862
https://doi.org/10.1016/0304
https://doi.org/10.4103/digm.digm_10_18
https://doi.org/10.4102/phcfm.v9i1.1277
https://doi.org/10.4102/phcfm.v9i1.127


AJSTME, Vol. 7(1): 9-13, October, 2021.  https://www.ajstme.com.ng 

ISSN: 2251-0141 

Digital Systems in Healthcare Service Delivery in… Jonathan O. U.1, Onyemauche U. C.2 & Mbanusi, C. E  13 

Makinde, B. O., Ogundele, L. A., & Bello, M. O. 

(2018). Impact of information 

communication and technology (ict) on 

health care system in Nigeria. The Journal of 

Information Technology Impact and 

Analyzing, 1(1), 1-25 

Mars, M. (2013). Telemedicine and advances in 

urban and rural healthcare delivery in Africa. 

Progress in cardiovascular diseases, 56(3): 

326-335 

https://doi.org/10.1016/j.pcad.2013.10.006 

Meessen, B. (2018) The Role of Digital Strategies in 

Financing Health Care for Universal Health 

Coverage in Low- and Middle-Income 

Countries.  

Muinga, N., Magare, S., Monda, J., Kamau, O., 

Houston, S., Fraser, H., Paton, C. (2018). 

Implementing an open source electronic 

health record system in Kenyan health care 

facilities: Case study. JMIR medical 

informatics, 6(2) 

https://doi.org/10.2196/preprints.8403 

Mulusew Andualem Asemahagn (2015) Challenges 

of ICTs Utilization among Health 

Professionals: The Case of Public Hospitals 

in Addis Ababa, Ethiopia School of Public 

Health, College of Medicine and Health 

Sciences, Bahir Dar University, Ethiopia 

Mulusew A A (2015) Challenges of ICTs Utilization 

among Health Professionals: The Case of 

Public Hospitals in Addis Ababa, Ethiopia 

SM Journal of Public Health and 

Epidemiology 2015 

Ogechi A. and Olaniyi E. (2019) Digital Health: ICT 

and health in Africa. 

https://www.researchgate.net/publication/33

140771. 

Razmak, J., and Bйlanger, C. (2018). Using the 

technology acceptance model to predict 

patient attitude toward personal health 

records in regional communities Information 

Technology & People, 31(2), 306-326 

Sam A., Akanksha S. Kinda C. Susanna A. Simone 

H. Peter D. (2020) Digital Health: A health 

system strengthening tool for developing 

countries 

Sim, J. A., Chang, Y. J., Shin, A., Noh, D. Y., Han, 

W., & Kim, Y. J. (2017). Perceived needs for 

the information communication technology 

(ICT)􀀀 based personalized health 

management program, and its association 

with information provision, health􀀀 related 

quality of life (HRQOL), and decisional 

conflict in cancer patients. Psycho􀀀 

oncology, 26(11), 1810-1817. 

WHO, (2014.) The health of the people: what works: 

the African Regional Health Report 2014. 

World Health Organization. 

http://apps.who.int/iris/handle/10665/13737

7 Retrieved: June 18, 2020. 

World Health Organization (2016) Global Diffusion 

of eHealth: Making Universal Health 

Coverage Achievable. Report of the Third 

Global Survey on eHealth. Geneva, 

Switzerland. 

World Health Organization (2017), World Bank and 

WHO: Half the world lacks access to 

essential health services, 100 million still 

pushed into e extreme poverty because of 

health expenses. 

World Health Organization (2018). The African 

Regional Health Report: The Health of the 

People. [online] Available at: 

https://www.who.int/bulletin/africanhealth/e

n/.  

https://www.ajstme.com.ng/
https://doi.org/10.2196/preprints.8403
ttp://apps.who.int/iris/handle/10665/137377
ttp://apps.who.int/iris/handle/10665/137377
ttps://www.who.int/bulletin/africanhealth/en/
ttps://www.who.int/bulletin/africanhealth/en/

