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ABSTRACT 

Mobile technology has been shown to play a significant role in the healthcare sector, especially in developing 

countries, because of their capacity in addressing some of the sector’s difficulties. One of the numerous benefits 

of m-health is that it is an affordable solution that increases access to health services. Despite the recognised 

benefits associated with m-health technology, there are concerns about the reasons why its adoption is relatively 

low in emerging economies. Therefore, this study was undertaken to examine the factors influencing the adoption 

of m-health from the perspective of healthcare workers and hospital management in Nigeria. The research 

explored the information and communication technologies available in Nigerian hospitals, and afterwards, the 

knowledge of healthcare workers on m-health technology and its uses was examined. Next, the individual, 

technological, organizational and environmental determinants of m-health technology were investigated. 

The study adopted a positivist standpoint in conducting the research. A survey design was employed for the study, 

using both quantitative and qualitative research methods. The population of the study consisted of healthcare 

workers in Nigeria and the sample was drawn from six healthcare facilities in Lagos State, using stratified random 

sampling and purposive sampling. Quantitative data were collected through questionnaires from 201 healthcare 

workers, while qualitative data were collected through interviews with three hospital managers. The Statistical 

Package for Social Sciences (SPSS) software was used to analyse quantitative data, while the qualitative data 

were analysed with Nvivo software. 

The Unified Theory of the Acceptance and Use of Technology (UTAUT), and the Technology, Organization, and 

Environment (TOE) Framework underpin this study. 

The findings revealed the existence of ICT in all the hospitals surveyed and the common ICT tools used were the 

internet and mobile phones. Also, the findings showed a relatively good knowledge of m-health among healthcare 
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workers. Lastly, self-efficacy, experience, effort expectancy, government support and external support were 

found to be factors that influence m-health adoption in Nigeria. 

The primary recommendation is that, in order to enhance effective service delivery, standard ICT policies that 

support the integration of mobile device use for the provision of healthcare throughout the country be 

established. 
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CHAPTER 1: INTRODUCTION 
 Introduction 

A good healthcare system is characterised by its ability to deliver quality and affordable services to its citizens 

whenever and wherever it is needed. These services include health promotion, prevention, treatment, diagnosis 

and rehabilitation (WHO, 2021). The availability and accessibility of these services often lead to better health 

outcomes of the people which in turn positively impact on the economic growth of a nation.  A balance between 

the available resources and the healthcare needs and demands of the population is key to achieving equitable 

service delivery (World Health Organisation, 2003). One of the goals of many countries is to attain Universal 

Health Coverage (UHC) in order to meet Sustainable Development Goal 3 (SDG3). This can be achieved through 

the strengthening of the healthcare system as well as integrating appropriate information technology for providing 

services (United Nations, 2016). Given the positive impact of information and communication technology in 

several sectors, research has shown that their use  particularly mobile telecommunication devices can address the 

challenges faced in various sector due to its ubiquity (Beebeejaun & Chittoo, 2017; Hoque & Sorwar, 2017; Özer 

et al., 2013). 

 In addition to the capability of mobile devices, its accessibility, affordable cost and high adoption rate can make 

it an effective tool in addressing  healthcare challenges especially in developing countries (Aker & Mbiti, 2010; 

Shahriar Akter, Ambra, & Ray, 2010; Kahn, Yang, & Kahn, 2010; Rashid & Elder, 2009).  

Mobile Health, according to WHO (2011), is the medical and public health practises supported by mobile 

technologies, including mobile phones, patient monitoring devices, personal digital assistants, and other wireless 

devices, are referred to as -health 
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 Background 

Despite the enormous benefits that come with the usage of m-health technology, many developing countries, such 

as Nigeria, have yet to fully exploit it (Folaranmi, 2014; Pankomera & van Greunen, 2018a). This difficulty may 

be due to the healthcare ecosystem's complexity, which extends beyond the technology itself (Jacob et al., 2020b). 

Research has shown the importance of considering factors not only from the standpoint of system users, but also 

from the broader perspective of the organization where the system is to be implemented when introducing a new 

technology (Shozi et al., 2012).  Hence, there is a need to examine the various factors that influence the adoption 

of m-health in Nigerian hospitals. Therefore, this study aims to examine the factors that influence m-health 

adoption in the Nigeria’s healthcare system, using both the Unified Theory of Adoption and Usage of Technology 

(UTAUT) and the Technology-Organization-Environment theories. Although many studies on m-health adoption 

in Nigeria have been conducted, most of them focus on mobile applications, maternal health, sexual health, and 

chronic disease management, while others only consider a few factors that influence adoption (David et al., 2020; 

Ezeanolue et al., 2017; Kasali et al., 2020; Nelissen et al., 2018; Okunade et al., 2020; Otu et al., 2021).  Also, 

various factors that influence m-health adoption in Nigeria has not been studied.  In this vein, this study examines 

four contexts using the UTAUT theory and T-O-E frameworks in order to gain insight into m-health adoption in 

the Nigerian healthcare system. This study is important because, in comparison to existing theories, there is a 

need for a comprehensive framework that provides greater theoretical knowledge in m-health adoption decision 

(Awa et al., 2017; Nathan, 2020) 

 Problem Statement 

The wellness of individuals in a society determines how well the economy of a nation will perform. A necessary 

condition for this is healthcare system that provides high quality support that is not only accessible but is also 

affordable to all (WHO, 2018). Unfortunately, like many developing countries the Nigerian healthcare system is 
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confronted with issues such as an uneven distribution of healthcare workers, lack of proper infrastructure, 

insufficient funding, a shortage of healthcare personnel in rural areas and poor health-related strategies  ( Kenny 

et al., 2017; Erinosho, 2005). Based on the aforementioned problems, many choose to travel overseas to seek 

proper care. The country's healthcare system was placed 187th out of 195 in the global healthcare system rating 

by the World Health Organization in 2017. Given that the country is the most populated Africa nation with about 

209 million people (Federal Republic of Nigeria, 2021), 60% of its citizens do not have access to a healthcare 

facility, especially those in the rural parts of the country (National Population Commission/ICF, 2018). However, 

with the country’s increasing mobile phone penetration and over 200 million active phone users (ncc.gov.ng, 

2020), this could be used to delivery healthcare services. This provides a far-reaching service which is not limited 

by geographical location. Despite the fact that m-health is not a new concept, its acceptance in Nigeria is still 

low. A review of the literature shows that most applications of m-health have not gone beyond the pilot stage 

(Babatunde et al., 2021).  Kreps & Neuhauser (2010), argue that understanding the healthcare context in which 

information and communication technology is deployed is important because decisions in this sector are 

influenced by a combination of individual, organisational and societal factors. Supporting this assertion, Jacob et 

al.,  (2020) state that in order to fully understand the adoption of m-health, it is important that the focus should 

go beyond the technology itself to the different concerns of clinician in relation to the work environment. 

Therefore, for m-health to be adopted by the Nigerian healthcare sector, there is a need to examine various factors 

that would contribute to its adoption. This contention forms the basis of this study. The study seeks to identify 

factors from individual, technological, organisational and environmental perspectives that would influence the 

acceptance of this technology amongst healthcare service providers. Also, the knowledge of healthcare workers 

about the use of mobile phones for healthcare delivery will be examined, as well as their current use. Although 

the use of m-health among healthcare providers is not new, a number of barriers have impeded its widespread 

adoption, including problems with integration of software with current medical practices, the dependability of the 
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content, and a lack of knowledge about how mobile communications technologies can be used to improve 

productivity in the sector (Byambasuren, Beller, & Glasziou, 2019). Zakerabasali et al., (2021) and Sahli (2022), 

assert that the market readiness for m-health is determined by a doctor's desire to accept and use the technology. 

Given this, it is important to understand the elements that determine adoption decision among healthcare 

professionals, as these factors could also have an effect on patient intentions. In other words, the more proficient 

the experts are as a result of the knowledge provided and the evidence-based outcomes observed, the easier it is 

for mobile technology to be used as a medium to provide services to patients 

 Research Aim 

This study aims to investigate the factors influencing the adoption of m-health technology among healthcare 

workers in Nigerian hospitals. 

 Research Objectives 

The specific objectives of this study are as follows: 

1. To determine the existence of the current information and communication technology resources available 

to healthcare workers for service delivery in Nigerian hospitals.  

2. To ascertain the knowledge of healthcare workers about m-health services and their current use. 

3. To investigate the individual, technological, organisational and environmental factors influencing m-

health adoption and use in delivering healthcare services in Nigerian hospitals. 

 Research Question 

The main research question guiding this research is:  What are the factors influencing the adoption intention of 

m-health solutions by healthcare workers in Nigerian Hospitals? 

The research question is further broken into the following parts in order to adequately answer the main research 

questions:  
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1. Which information and communication technology tools are currently available for service delivery 

among healthcare workers in the Nigerian hospitals? 

2. How knowledgeable are healthcare workers about m-health and the current use of the technology in 

providing healthcare services? 

3. What are the individual, technological, organisational and environmental factors influencing the adoption 

of m-health technology by healthcare providers in delivering services in Nigerian hospital? 

 Methodology 

The philosophical standpoint adopted for this research is positivism. A survey strategy was used for the data 

gathering process. Data was collected using both a quantitative and a qualitative instrument. Quantitative data 

was collected using a questionnaire administered to healthcare workers who included doctors, nurses, laboratory 

scientists and pharmacists from six healthcare facilities in two administrative divisions in Lagos State, Nigeria. 

Furthermore, qualitative data was collected from hospital managers, who included the Chairman of the Medical 

Advisory Committee (CMAC), a human resource manager and a medical officer for health of a health centre, 

using semi-structured interviews. The quantitative data were analysed using the Statistical Package for the Social 

Sciences (SPSS) while the Nvivo software was used to analyse the qualitative data. The detail of the methodology 

used in this research is presented in Chapter Five.  

 Significance of the Study 

Firstly, this inquiry can be understood from a practical standpoint. As previously stated, Nigeria's healthcare 

sector suffers from a number of constraints. This study could lead to the deployment of information technology 

tools in addressing the sector’s problems. For the healthcare sector to successfully adopt technology, it is 

necessary to examine the factors that influence this adoption. The majority of research on the acceptance of 

mobile health in Nigeria tends to assess the factors that influence m-health technology adoption mostly from a 
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technical perspective, but this study aims to identify what individual, technological, organisational and 

environmental factors influence adoption of m-health in the country.  

The study outcome may aid Nigerian health-care decision-makers in fully comprehending the critical aspects that 

contribute to the technology's adoption before committing to its complete implementation. This would also aid 

the country's healthcare space in providing access to services that suit the needs of the country's rising population. 

Looking at the study from a theoretical perspective, the study integrates two well-known adoption models in 

information systems, which are the UTAUT and T-O-E frameworks, with other determinants used in previous 

studies to examine the factors that are determining the adoption of m-health in Nigeria. The reason for this is that 

one theory of adoption cannot adequately address all the factors involved in m-health adoption. Hence the need 

for the extension (Jacob et al., 2020a).  

As stated by Duarte & Pinho (2019), the impediments to m-health adoption are dependent not only on the 

technological issue but also on the healthcare system and on individuals. Willingness to accept m-health 

technology as well as the organisational capacity to support it have been shown to have a great influence on 

adoption (Min et al., 2020). In other words, it is necessary to use a comprehensive approach to examining the 

factors that influence the adoption of m-health. 

 Study Outline 

This study is organised into eight chapters as outlined below:  

Chapter One introduces the study. 

Chapter Two discusses the context where the research was undertaken.  

Chapter Three presents the literature review by discussing the previous research related to the study at hand. 

Chapter Four discusses the theory used for this research 
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Chapter Five covers the methodology used in conducting the study. 

In chapter six, the data analysis and findings are reported. 

The discussion of the research findings provided in Chapter six is presented in Chapter seven. 

Chapter Eight presents the conclusion and recommendations of the study. 

 Chapter Summary  

This chapter has introduced the study. It started by providing a brief introduction to the state of the healthcare 

sector in developing countries and the need for m-health technology to proffer affordable solutions to some of 

the problems. The chapter further discussed the challenges of the low adoption of m-health in the Nigerian 

healthcare sector and the need to investigate the factors that are influence its adoption. The aim and objectives of 

the research were presented, and the significance of conducting this study was described. Lastly, the theories on 

which the research is built were highlighted.  

The next chapter discusses the healthcare system and presents an overview of the penetration of information 

and communications technology in Nigeria.  
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CHAPTER 2: CONTEXT OF THE STUDY 

 Introduction  

This chapter discusses the context in which the research was conducted. The chapter begins by providing a brief 

profile of the country. Then the healthcare system in the country is described, starting with the history of modern 

healthcare practice in the country, which is followed by a description of the different divisions of the healthcare 

structure and the problems affecting the sector. The chapter proceeds to identify the information and 

communication technology present in the country and the various ICT initiatives found in the healthcare sector. 

 Country Profile 

Nigeria is located in the Western region of Africa and has a population of about 209 million (Federal Republic 

of Nigeria, 2021) making it the most populous African nation. The population consists of about 250 ethnic groups. 

It gained its independence in October 1960 after being a British protectorate since 1901, and adopted the English 

language as its official language. It is made up of 36 states, with Abuja as its federal capital territory and Lagos 

State as the economic hub of the country. The country is grouped into six geopolitical zones with 774 local 

governments and has a land mass of 923,768 km². In addition to English, the three common spoken languages 

are Hausa, Yoruba and Igbo. The administrative arm of Nigeria is divided into three tiers, which are the local, 

state and federal governments (nig.gov.ng). The country’s economy is chiefly dependent on oil and gas export 

revenue, which contributes about 44.6 per cent to the gross domestic product, while agriculture, mining, banking 

and light industry contribute the remaining 55.4 per cent (Central Bank of Nigeria, 2020). Despite Nigeria’s 

wealth in agricultural produce and oil, over 70 per cent of its population are poor and about 40 per cent lives on 

less than 137,430 naira ($381.75) each year. 
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2.2.1 Healthcare in Nigeria 
 

The first modern medical facility in Nigeria was established in 1885 in Abeokuta, Ogun State by the Roman 

Catholic Church and was named the Sacred Heart Hospital (Scott-Emuakpor, 2010). The first government 

hospital was established in Calabar in 1889 marked the start of Nigeria's publicly owned hospital system (Ogaji 

& Brisibe, 2015).  

The Nigerian healthcare system consists of both alternative and orthodox healthcare practices. Alternative 

healthcare practises such as herbalism, naturopathy, and aromatherapy to manage diseases exist in parallel to 

orthodox private and public medical healthcare services (Fleisher & Paina, 2009; Touyz, 2012). According to the 

Federal Ministry of Health (2019), there are a total of 29,366 public healthcare facilities in the country, while the 

number of privately owned hospitals is 10,655. The public healthcare facilities are divided into three groups, 

based on their management. These are the primary, secondary and tertiary healthcare providers (Market Study 

Report, 2015).  

The primary healthcare division is said to be the first point of call in the country for potential patients. It is made 

up of health centres and health posts which are administered by the local government of each state. Some of the 

healthcare functions performed at the primary level include the treatment of diseases such as malaria, which is 

prevalent in many West African countries, creating awareness for the public through health education, and 

maternal and child-related cases (Ademiluyi & Aluko-Arowolo, 2009; Eguagie & Okosun, 2010).  

The general hospitals belong to the second tier of the public healthcare system in Nigeria and they are managed 

by the state governments. A secondary healthcare centre can provide complex medical services such as surgery 

that primary facilities are not equipped to provide.  
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The tertiary health division consists of teaching hospitals, federal medical centres and specialist hospitals 

managed by the federal government. They are equipped to handle complicated medical procedures because of the 

high number of skilled medical personnel found at this level.  They are also concerned with policy-making for all 

tiers of the healthcare sector, as well as with conducting medical research, the outcomes of which are reported to 

the government so that it may come up with viable solutions to the problems facing the healthcare sector in the 

country (Ademiluyi & Aluko-Arowolo, 2009; Sehinde, 2018).  

The private healthcare sector is growing rapidly due to the inadequacies of the public healthcare domain in the 

country and the private sector is reported to account for more than 50 per cent of healthcare service delivery to 

Nigerians. Private hospital practices include maternity homes, physicians’ practices, hospitals and clinics 

(Fleisher & Paina, 2009). They are supervised by the State Ministry of Health in the state in which they operate. 
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Figure 2:1 Stucture of the Nigerian Healthcare System. 

2.2.2 Problems with Nigerian Healthcare 
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and infrastructural problems (Amedari & Ejidike, 2021; Anthonia Obi-Ani et al., 2021). These problems are 

elaborated upon below. 

Leadership and governance challenge: The three tiers of government in Nigeria often operate independently 

of one another, and this has resulted in a lack of a unified healthcare agenda at the national level (Ogaji & Brisibe, 

2015). Although some policies are promulgated at the federal level, the attempts to implement these policies at 

the local level remains very poor.  This is because the local government in charge of healthcare centres often 

suffer from a poor allocation of resources, mismanagement and corruption, which results in people bypassing 

them, causing a wide gap in the system, which in turn prevents the country from realising the national goal for 

healthcare development (Ogaji & Brisibe, 2015; Uzochukwu et al., 2020). Also, the constant change of political 

leaders contributes to the problems mentioned above because it makes the new government abandon the work of 

the previous administration. This is an issue that constantly affects the healthcare sector, because there is minimal 

legislative backing of the few policies that are already in existence (Omoleke & Taleat, 2017) 

Inadequate human and material resources: There is one doctor for every 4250 citizens in Nigeria as against 

the 1:600 recommended by the WHO (Omotosho et al., 2019). This problem is one of the major causes of medical 

error among medical personnel, as doctors are often overworked and experience burn-out (Omoleke & Taleat, 

2017). Despite the limited number of healthcare workers in the country, urban areas tend to have the highest 

number of skilled healthcare workers, and this has been the major cause of the uneven distribution of healthcare 

resources in the country. Many rural communities are often left with healthcare personnel of lesser skills to 

manage the primary healthcare centres (Ogaji & Brisibe, 2015). 

Inadequate funding: The success of a country’s healthcare system is dependent on the method adopted to finance 

its healthcare sector (Adebisi et al., 2020). In Nigeria, the primary means by which healthcare is financed is 

through taxes, out-of-pocket payment, donor funding and social insurance scheme. In terms of budget allocation, 
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Nigeria devotes less than the recommended 15 per cent of the national budget to healthcare services as proposed 

in the 2001 Abuja declaration by WHO (Amos et al., 2021) causing hospitals to perform sub-optimally (Omoleke 

& Taleat, 2017). Considering the poorly allocated funds to government-owned healthcare facilities, the provision 

of quality basic healthcare in these hospitals is challenging. This problem has made it necessary for anyone who 

seeks medical help to pay out of their pocket for the service. Out-of-pocket payment contributes about 70 per cent 

to healthcare financing in Nigeria, a nation that has a large number of poor people who live below one dollar a 

day. This makes it difficult for many Nigerians to gain access to healthcare service (Adebisi et al., 2020; Ogaji 

& Brisibe, 2015). For Nigeria to achieve equitable healthcare coverage, the need to reduce out-of-pocket spending 

for healthcare has to be prioritised. One of the strategies to achieve health coverage for all, as advocated by the 

World Health Organization,  is to ensure financial independence and accessibility to the health needs of the 

country, and this can be achieved only by an increase in expenditure by the government (Adebisi et al., 2020). 

Poor infrastructural development: One of the resultant effects of inadequate funding is the dire situation of the 

healthcare infrastructure across the country. Much of the infrastructure is plagued by the poor management of 

buildings, out-of-date equipment, an erratic power supply, a shortage of drugs, a lack of medical supplies, a lack 

of water, a bad road network to the hospital, a lack of bed space and a lack of functional medical equipment 

(Omoleke & Taleat 2017; Obansa & Orimisan, 2013). On the one hand, these problems have led to the frustration 

of medical personnel who attempt to carry out their duties, as well as patient dissatisfaction with the healthcare 

services provided in public healthcare facilities. On the other hand, some patient turn to private facilities for their 

health needs, while others turn to unqualified healthcare workers (Obansa & Orimisan, 2013).  

Poor remuneration of healthcare workers: In addition to the heavy workload and limited resource availability, 

many healthcare workers are underpaid and, worse still, their salaries are not always paid by the government. 

These problems have led to having less motivated healthcare workers who have to embark on frequent industrial 
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action to make their grievances known to the government (Omoleke & Taleat, 2017; Oloribe et al., 2017). Also, 

emigration is on the rise in the country, as many healthcare workers find their way out to other countries with 

better resources and prospects for their careers (Adeniran et al., 2021). 

In response to the problems mentioned above, seeking better care outside the country is very popular among the 

elite sector of the population (Makinde, Brown, & Olaleye, 2014). Delivering healthcare service through face-to-

face consultation cannot cater for the large Nigerian population and as such the ever-growing adoption of 

information and telecommunication technology in Nigeria could serve as a method of addressing the health needs 

of the country (Babatunde et al., 2021).  

 Sustainable Development Goal (SDG) 
 

The Sustainable Development Goals (SDGs), established by the United Nations in 2015 and adopted by 193 

nations as part of the 2030 agenda, is a universal framework designed to eradicate poverty and enhance the quality 

of life for both present and future generations (Johnston, 2016). This vision began as the Millennium 

Development Goals (MDGs), which were launched in 2000 and declared by the United Nations with the focus of 

poverty eradication, access to primary education, gender equality, improving child and maternal health, 

combating diseases, environmental sustainability, and fostering global collaborations for development before 

2015. With health as the primary concern as it formed three out of the eight agendas, the MDGs were a precursor 

to the SDGs implemented in 2016 (WHO, 2013).  Although the MDG saw significant progress, particularly with 

regards to children enrolling in elementary schools, the number of people living in poverty declining, and 

improvements in maternal and child health because of the design of frameworks that encourage collaboration 

between decision-makers and international agencies, however, the MDG's limited progress, particularly in 

African countries, as well as lack of a clear outline of the resources required for implementations emerged as 

some of its  major shortcomings (Bhattacharya & Ali, 2014; Fehling, Nelson, & Venkatapuram, 2013). This might 
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be ascribed to the fact that socioeconomic determinants of health from various nations were not taken into proper 

consideration because global measures are insufficient to address difficulties from different countries. 

According to the World Health Organization (2013), setting priorities for yet-to-be-achieved goals necessitates 

consistency without any question, which led to the creation of Sustainable Development Goals (SDGs). The 17 

goals, 169 targets and 232 indicators make up the SDG framework which place a strong emphasis on a sustainable 

future supported by social, economic, environmental stability as well as the recently included governance  (Allen 

et al., 2018; Cling et al., 2020). The goals are listed in the table below:  

Table 2. 1: Sustainable Development Goals  

Given the focus of this research on health, SDG3 would be discussed. It emphasizes on health and wellbeing for 

all, which is a fundamental human right with the goal of ensuring everyone has access to safe medicine and health 

services, lowering the rate of maternal and infant mortality, promoting reproductive health, and reducing the 

number of deaths from both communicable and non-communicable diseases, among other health matters (Fischer 

& Carow, 2019). Although SDG achievement is a function of the performance of each country's targets and 

indicators, the prosperity of a nation depends on the wellness of its people; hence, it comes as no surprise that 

Goal 1 No Poverty Goal 10 Reduced inequalities 
 

Goal 2 Zero hunger Goal 11 Sustainable Cities and Communities 
 

Goal 3 Good Health and Wellbeing Goal 12 Responsible Consumption and Production 
Goal 4 Quality Education 

 
Goal 13 Climate Action 

 
Goal 5 Gender Equality 

 
Goal 14 Life below Water 

 
Goal 6 Clean water and Sanitation 

 
Goal 15 Life on Land 

 
Goal 7 Affordable and clean energy 

 
Goal 16 Peace and Justice 

 
Goal 8 Decent Work and Economic growth 

 
Goal 17 Partnership for the goals 

 
Goal 9 Industry Innovation and Infrastructure 
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SDG3 has the second highest number of targets with 13 indicators (Estoque, 2020). Guégan et al., (2018) further 

highlighted the existence of interconnections between people's health and other targets based on the fact that 

factors like education, nutrition, climate change, and environmental conditions impact people's wellbeing (United 

Nations, 2017). In order to achieve sustainable development goal 3, it is important that healthcare system 

performance is improved.  

Failings in the healthcare sector affects combating diseases and reaching larger populations. In addressing this 

matter, strengthening the sector is one of the major ways of achieving universal healthcare coverage (Seidman, 

2017). An effective health system is built on professionals who are capable of providing services and 

implementing programmes in a systematic way because this is the means by which quality health services and 

agendas are achieved (Beracochea & Pied, 2020), hence, introducing programmes that improve health outcomes 

and enable healthcare workers to deliver better services are some of the steps that improves the system  (Olaniyi 

et al., 2022) . Therefore, it is crucial that health personnel are equipped with the tools and developmental 

techniques that will improve their ability to deliver high-quality services that meet patients’ demands. Also, the 

means of implementation was thought to be very important in accomplishing this target because this involves the 

availability of resources in pursuing the vision. The use of new technologies, training of medical personnel as 

well as resource allocation were found to be vital in addressing the need of various healthcare systems (Bloom, 

Khoury, & Subbaraman, 2018). Although the use of technology in the healthcare sector has grown considerably 

recently, there are still some gaps in the integration of health service delivery in the two sectors that need to be 

filled, particularly in terms of raising enough awareness among health professionals, decision-makers, and ICT 

stakeholders particularly in African countries (Olu et al., 2019). In addition, drawbacks such as organisational 

barriers, inadequate or lack of support from the government, infrastructural deficits, among others, affect the 

effectiveness of digital health use (Asi & Williams, 2018). 
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2.3.1 Healthcare Reform Policy in Nigeria 

The Federal Ministry of Health developed the health sector reform initiative in the country with the primary 

objective of developing strategic plans for efficient and effective healthcare delivery (Angie & Asoka, 2011). 

This program was designed to enable partnerships between the government, the healthcare sector and private and 

international partners that would revamp the healthcare sector. Considering the fact that the major issue facing 

the healthcare sector in the country is accessibility to care, the National e-health ICT framework 2015-2020 was 

launched in March 2016 at the 58th National Council of Health with the aim of adopting ICT, which aligns with 

the current investment in technology of the country, in order to achieve universal health coverage (FMH, 2016). 

The framework developed has three components, which are vision, the action plan, and monitoring and 

evaluation. The vision focusses on the use of ICT to achieve health coverage in the country by 2020. The action 

plan involves the various elements needed to achieve the vision, while monitoring and evaluation involves taking 

steps to track the progress and ascertain if the program is yielding result. Despite the development of these 

strategic plans, the healthcare sector remains the same due to the lack of implementation of the plans. Adeleke 

(2017), states that reforming the sector requires more than just the creation of new policies. Instead, 

implementation would go a long way towards producing the needed change. Frost et al., (2018), distinguished 

between high-level policy, which includes establishing guidelines for the use of technology in healthcare, and 

implementation-oriented procedure, which entails the various steps necessary to carry out actionable plans as 

well as performance evaluation of technology usage in healthcare. Together, these two methods help a nation 

attain its national health objectives. Data fragmentation also serve as an obstacle in the healthcare system in the 

country, this is because health information systems data is dispersed across various institutions with little to no 

communication between them (Meribole et al., 2018). Given the lack of interagency cooperation, lack of financial 

incentive, lack of technical expertise in operating the system, unclear duties, and poor leadership in managing the 

system, this issue has rendered the HIS of the nation ineffective. Although health-related policies should be 
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implemented locally to ensure that the governments centrally established decisions are carried out effectively, it 

is crucial that the roles of the various governmental tiers and levels of healthcare are clearly defined. The 

implementation strategy would be greatly aided by the provision of the required funds, technology, and assistance. 

Its implementation will be facilitated by the standardization of adoption guidelines and performance indicators 

based on results that assesses if the objectives of such a policy are being met (Abubakar et al., 2022). 

 Information and Communication Technology in Nigeria 

2.4.1 Ministry of Information and Communication Technology 

Information and communication technology (ICT) refers to any “communication device, system,  or application 

such as a computer, mobile phone, television, radio, or satellite system; which allows users to access, store, 

manipulate, and transmit data or information effectively” (Khan, 2019, pp 229). ICT serves as a tool that helps 

businesses, organisations and individual have access to and store information conveniently. In Nigeria, ICT policy 

formulation is the responsibility of the Ministry of Communication and Digital Economy, which was established 

in 2011 under the leadership of Dr Isa Ali Ibrahim Pantami. Some of the functions of the Ministry as regards ICT 

innovation in Nigeria include: 

1. Formulation and monitoring of the National ICT Policy's implementation 

2. Facilitating and implementing good ICT development partnerships among government and private 

parastatals. 

3. Providing support for ICT capacity-building programs in order to encourage and promote the usage of 

ICT. 

4.  Maintaining contact with international ICT organizations in order to nurture and promote national ICT 

growth and stay up with current advancements. 
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5. Managing the deployment and implementation of IT infrastructure (hardware and software) to facilitate 

ministries, departments, and agencies' e-government initiatives (MDAs). 

6. Establishing a national site to enable access to government services through a single point of contact. 

2.4.2 Nigerian Telecommunications Industry 

In 1886, the Nigerian telecommunication service started with a cable link established between Lagos and the 

colonial administration in London; and telephone services were provided to government offices in Lagos in 1893 

and later extended to Ilorin and Jebba (NCC, 2012). The Ministry of Communication was responsible for the 

operations of telecommunication facilities till 1985, when it was deregulated due to the underdevelopment of the 

industry. The Nigerian Telecommunications Limited (NITEL) was formed afterwards to manage the country’s 

telecommunication.  Also the Nigerian communications commission was established in 1992. Its major 

responsibility was for telecommunication policy-making. It is still in existence to date (ncc.gov.ng). The first 

mobile communication made its way into Nigeria in 1993, with NITEL providing the mobile telecommunication 

service (Nkordeh, Bob-manuel, & Olowononi, 2017). The Global System for Mobile communication (GSM) was 

introduced in 2001 and experienced exponential growth from 2,271,050 subscribers in 2002 to 184,699,409 in 

2019 (Nigerian Communication Commission, 2020).  This growth can be said to be a result of telecom 

liberalisation in Nigeria, which enabled the introduction of many GSM network providing companies in the 

country, which in turn accelerated the growth of ICT ( Ndukwe, 2005).  The popular GSM network providers in 

Nigeria include Airtel, MTN, Globacom and 9mobile, and with the high demand for quality service, this has made 

these network providers highly competitive. They work in partnership with other sectors of the economy that use 

telecommunication networks for service provision. This sector is regarded as the fastest growing sector in Africa. 

Yet, despite this growth this sector has been unable to meet the demands of the people.   
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2.4.3 ICT in Nigerian healthcare  

Information and communication technology has been instrumental in advancing various sectors of the economy, 

thereby making it highly competitive in the global market.  ICT has also been a useful tool that has helped the 

healthcare sector to facilitate service delivery to its population. With the amount of information generated in the 

healthcare sector, ICT is found to be an essential tool capable of managing such volume and thereby ensuring the 

optimal performance of medical doctors (Gagnon et al., 2012).  

The ICT indicators in some Nigerian teaching hospitals show that the common technology tools found in Nigerian 

hospitals include personal computers, mobile phones and internet facilities. The mobile phones were shown to be 

the most frequently used of these technologies to facilitate communication between different wards, physicians 

and consultation (Onoja et al., 2021).   Afolayan & Oyekunle (2014), identifies the technologies used in healthcare 

and the purpose of the use, finding that mobile phones, the internet and computers are the most commonly used 

technology by doctors in the Ilorin metropolis, which supports the claim of Ogunbodede and Idowu (2003) of the 

existence of ICT technology in Nigerian hospitals. Udousoro (2014), on the other hand, reports that telephones, 

computers and networks, multimedia projectors and the internet are the most popular technologies used in 

Nigerian healthcare sector.  

E-health Initiatives in Nigeria 

The first use of digital technology in health dates back to the late 1990s, when collaborative research was carried 

out between the Finnish and Nigerian research teams of the University of Kuopio and Obafemi Awolowo 

University to develop a hospital information system on a standalone computer which was used for the 

administrative purposes of Obafemi Awolowo University teaching hospital (Idowu et al., 2008). Software called 

MINPHIS (Made In Nigeria Primary Healthcare and Hospital Information System) was developed, which serves 

the purpose of keeping patient records electronically as well as generating medical reports for health management 
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(Gambo & Soriyan, 2017). Despite the completion of the MINPHIS software over 20 years ago, the software has 

been adopted in only five teaching hospitals and medical centres in Nigeria. This low level of adoption is due to 

the high price of the purchasing and implementation of the software (Adedeji et al., 2018).  

Afterwards, the first proposed nationwide e-health initiative in Nigeria started in 1994, with the publication of a 

document for e-health development that was prepared by the Department of Planning, Research and Statistics of 

the Federal Ministry of Health in 1996 (Adebola, 2013). This was done to improve the healthcare sector in 

Nigeria, which has been burdened with several problems. The initiative lacked political backing and thus did not 

go beyond the planning stage. However, after a group of computer scientists and information technology experts 

developed an ICT policy based on the outcome of a national workshop held on the national information and 

communication infrastructure, in 2002 the government included e-health as a component of e-government 

(Vladzymyrskyy et al., 2016). Some projects initiated at the early stage of e-health adoption include (Adebola, 

2013): 

1. Video conferencing and a digitized electrocardiography machine to provide teleconsultation in cardiology 

in Abuja communities. This was a pilot project designed by National e-Government Services Limited in 

2006. 

2. In 2007 the federal government telemedicine project, which was piloted through the National Space 

Research and Development Agency (NASRDA). It was aimed at introducing the telemedicine idea to 

Nigeria and promoting its use to achieve the Millennium Development Goals.  

3. The India Pan African e-Health Network Project, which provide trans-border teleconsultation and 

workforce training was inaugurated at the teaching hospitals of the Universities of Ibadan, Lagos Teaching 

Hospitals 
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4. The Intel telemedicine/e-health project for paediatrics in critical care unit and those in need of surgery at 

Federal Medical Centre, Bida, west-central part of the country and the National Hospital at the Federal 

capital territory of the country.  

5. The FCT e-Health pilot. This is a web-based portal designed to manage medical information of patient 

and to link different levels of health systems by integrating data from several medical centers.  

6.  Mobile-based healthcare pilot project. These were of two types. The first m-health project was designed 

for the National Primary Health Care Development Agency (NPHCDA) and was used in the Midwives 

Service Scheme (MSS) at the health centres, while the second type called the mCBS (Mobile Community 

Based Surveillance) initiative was targeted at helping traditional birth attendants to report vital maternal 

and child-related events in real time, using mobile phones.  

7. The District Health Information System (DHIS). This started as the result of a research outcome of health 

informatics by Professor Jørn Braa at the University of Oslo  (Ajose, 2016). The first version of the system 

was piloted in South Africa in 2002, from where it moved to other African countries. In Nigeria, DHIS 

was adopted as the National Standard for Information Technology in 2012, after it was first piloted in 

Zamfara, Northern Nigeria in 2003. A health information systems platform designed to capture, store, 

analyse and report healthcare data, its major purpose is to strengthen the national health information 

systems of the country. It works by capturing data at the local government level and reports are displayed 

at all levels of administration (Shuaib et al., 2020). Although the DHIS is reported to be deployed across 

Nigeria, fewer than 60 per cent of the healthcare facilities consistently use the system to report data (Ajose, 

2016) 

8. UNICEF Rapid SMS. In a campaign to eradicate malaria in Nigeria, UNICEF partnered with the National 

Malaria Control Programme and Roll Back Malaria Programme in using Rapid SMS messages to track 

the supply of malaria nets in Nigeria (Adebola, 2013). This programme was launched in 2010 in Kano, a 
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northern state in Nigeria. It works by sending an SMS to notify the arrival and distribution of mosquito 

nets from the warehouse to the individual who receives it (UNICEF, 2010). 

9. Lastly, in 2009 the Lagos State Ministry of Health, in partnership with the Ministry of Science and 

Technology, piloted a web-based health management information system in some state-owned hospitals 

to facilitate effective healthcare service delivery. This system works by registering patients on a central 

database which is accessible to all departments of the hospital. 

Despite the efforts of the Federal government of Nigeria to use information technology to strengthen the 

healthcare system, many of these schemes yielded little to no results. Hence, many of them are no longer in 

existence due to their abandonment, while others are under-utilised. The failure of these project is a result of 

a lack of collaboration among the stakeholders, an inadequate ICT infrastructure, the lack of the funds needed 

to finance the project, the lack of a national framework for e-health implementation, low internet connectivity 

and an erratic power supply (Adebola, 2013). 

 M-Health in Nigeria 

Given the high rate of maternal and infant mortality in Nigeria, which is one of the major leading cause of death 

among women and children below five years old (United Nations, 2014), the government of Nigeria responded 

to the situation by launching an initiative called Saving One Million Lives (SOML). This project was introduced 

in 2013 under President Goodluck Ebele Jonathan’s administration, and one of its core aspects was to use ICT to 

address this issue; as a result, the ICT4SOML (Information and Communication Technology for Saving One 

Million Lives) program was founded.  Some of the initiatives under ICT4SOML are discussed below:  

1. Mobile mid-wives. This is an interactive voice response service which delivers evidence-based healthcare 

information to targeted pregnant women and new parents, based on subscription. The application, which 

is modelled on Ghana's Mobile Midwife application, provides services in the three dominant languages 
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in Nigeria. This helps midwives to make clinical decisions for better healthcare service delivery as well 

as educating patients in self-care.  

2. M4change. This mobile application based in the northern part of Nigeria was developed in 2012 by the 

Pathfinder Group, in collaboration with the Ministry of Health and Dimagi for Community Healthcare 

Extension Workers (CHEW), to support them in making clinical decisions, data collection, and sending 

reminders for antenatal purposes. It also provides counselling to pregnant women with the use of audio 

clips to promote healthy behaviour during pregnancy. 

3. Clinipak360. This is a mobile device programme aimed at helping healthcare workers in the Federal 

Capital Territory of Nigeria to capture and analyse data in order to reduce the maternal mortality rate 

(Qualcomm, 2018). This programme was an outcome of a partnership between Qualcomm Wireless 

Reach and other stakeholders such as Etisalat Nigeria, InStrat Global Health Solutions, National Primary 

Health Care Development Agency (NPHCDA), Vecna Cares Charitable Trust, and State Primary Health 

Management Boards. Midwives are handed a tablet pre-loaded with software that helps them to capture 

pregnant women’s data at the point of care. The purposes of this technology are to reduce the mortality 

rate among pregnant women, and the better coordination of healthcare resources.  

4. Mobile baby polio immunisation. An emergency response centre was launched in 2011 by Etisalat 

Telecommunication Company in partnership with ESRI and GIS to promote polio vaccination in the 

northern part of the country, where polio is still endemic. The integration of GIS in the mobile technology 

helps the agent at the call centre to generate a map that allows the communication to be traced to the 

location from which it originates in real time, thereby making it possible to allocate resources to avoid an 

outbreak of polio in that part of the country. 

5. M-nutrition. This is a dietary application that gives users daily reminder of various food-related benefits 

to people of all ages. For example, parents can subscribe to ‘best natural nutrition for babies’  
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6. Africa Indoor Residual Spraying (AIRS). This is a mobile phone-based application initiative aimed at 

malaria prevention by providing information on environmental compliance to prevent mosquito bites. 

7. Mobile Authentication Service (MAS). This is a mobile-based anti-counterfeiting authentication system 

designed to combat the sale and use of counterfeit medicine. One of the major challenges in healthcare 

systems around the world, especially in the developing world, is the circulation of counterfeit medicine 

(Buckley & Gostin, 2013).  According to Spink et al., (2016), Nigeria has one of the highest incidences 

of counterfeit medication in circulation in sub-Saharan Africa.  In a bid to combat the menace, the National 

Agency for Food and Drug Administration and Control (NAFDAC) implemented the use of MAS to 

ensure the authenticity of medicine at the point of sale (Oyetunde et al., 2019). MAS is an SMS-based 

authentication service that uses a one-time personal identification number (PIN). The consumer sends the 

PIN to a short code provided on the pack of the medicine for free and a response is immediately received 

in the form of an SMS to confirm the genuineness of the product.   
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 Leading m-health use in Nigeria 

Immunization has been found to be a major way to reduce the childhood mortality rate among children under 5 

years of age (Siddiqui et al., 2022). The healthcare system seeks to improve disease management using technology 

as a means of sensitization as well as a reminder of the importance of child immunization. One of the major 

problems with vaccination is poor compliance with the scheduled appointment (Eze, Agu, Agu, & Acharya, 

2021). The M-health tools, especially the use of SMS, have been found to be of great benefit in reminding 

caregivers of their children's appointments for immunization against preventable diseases (Babarinde & 

Atulomah, 2022) High phone ownership and affordability, as well as high network coverage, have been identified 

as common factors that encourage the use of m-health in appointment reminders (Ibraheem et al., 2021)   

M-health has been found to be used by primary healthcare workers for the purpose of addressing the maternal 

care challenge, especially in developing countries (Osanyin et al., 2022). One of the popular m-health initiatives 

used is hello mama, which is a tailored SMS message for maternal car disease (Idris, Abdulkarim, & Arkwright, 

2022). Also, the Commcare application, an open-source mobile decision support system platform, is used by 

community healthcare workers to provide guidance on maternity health as well as collect relevant data 

(McNabb et al., 2015). This mHealth technology not only provides CHEW with easy-to-understand content, but 

it also serves as an alternative method for manual data collection in the country's maternal care, which is 

uploaded to a secured database and accessed by authorized personnel. 

In terms of disease outbreaks, the clinipak was used during the recent Ebola outbreak to help front-line workers 

collect information on the disease. It is also called a ‘clinic in a box’ because it is an application on smart 

devices such as phones and tablets aimed at generating data to contain the spread of the disease (Chaka, Ishiwu, 

& Okpoko, 2020). Likewise, mHealth has been found to be useful in the training of healthcare workers in 

Nigeria. The use of applications such as Instra was used in training healthcare workers during the heat of the 
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COVID pandemic. The application was deployed in Ogun state primary healthcare centres to give up-to-date 

information on symptoms as well as measures for taking specimens for examination ( (Otu, et al., 2021). 

 Challenge of ICT in the Nigerian Health Sector 

Information and communication technology use is affected by several challenges, which are discussed below. 

Lack of government support. Government support of implementation in terms of the provision of enabling 

policies and funding is pivotal to the success of ICT usage in healthcare. Unfortunately, the lack of such support 

has hindered the use of innovative technology for service delivery in hospitals. According to the Nigerian Minister 

of Communication Technology (2019), there is a lack of national governance structure to facilitate the use of 

health ICTs at the moment, and this has caused inconsistency in the standards that guide the use of ICTs and the 

protection of the privacy of individuals (Adesoji et al., 2021).  One of the key cause of this problem is the refusal 

of administrations that take over from those who made previous laws to follow up on them.  As recommended by 

the Ministry of Communication Technology (2019), there is a need for a unified ICT policy which aligns with 

the national goals of the country. Also, the procurement and implementation of ICT infrastructure are capital 

intensive. In most developing countries, such as Nigeria, there is very little investment in health ICT due to 

inadequate support from the government. The government’s budgetary allocation for the healthcare sector is 6.7 

per cent of the total budget, and as a result of the poor funding ICT availability is constrained in the healthcare 

sector (Ajala et al., 2015). Innovation availability in healthcare is largely dependent on the provision of adequate 

funding by the government. 

Lack of ICT infrastructure. The effective healthcare service delivery using information technology requires 

adequate and functioning ICT infrastructure (Makawa, 2014). Such infrastructure includes hardware, software 

packages, internet connectivity and a stable electricity supply. The lack of these has been shown to impede 
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technological innovation in the Nigerian healthcare sector (Olayemi, 2018). To maximise the productivity of ICT 

in the sector, the availability of adequate infrastructure is of utmost importance. 

Erratic power supply: The use of ICT depends on the availability and stability of a supply of electricity, because 

these tools can function optimally only when the power supply is uninterrupted (Idowu, Cornford, & Bastin, 

2008.). The poor state of the nation’s electricity supply accounts for losses in many businesses, which in turn 

affect economic development. With the increasing population of Nigeria, the current amount of electricity 

generated is insufficient to provide a steady power supply to the population (Ayamolowo, Buraimoh, Salau, & 

Dada, 2019). The erratic state of the supply of electricity in the country has caused damage to some ICT 

infrastructure as well as frequent downtime (Olayemi, 2018).  

Shortage of staff. The lack of sufficient medical personnel in the country is one the issues affecting the use of 

ICT in the country. Nigeria healthcare workers are burdened with heavy workloads which leave them with no 

time to use technology for their work as a result of their burn-out. They view the use of technology as an additional 

burden, an attitude which makes them unwilling to use it (Babalola, Anayo, & Itoya, 2021).  

Telecommunication infrastructure deficit. The efficiency of ICT is dependent on the strength of the 

telecommunication infrastructure available. Although the International Telecommunication Union (2012) rated 

the telecommunication sector of Nigeria as the second largest in Africa, the high cost and frequent downtime of 

network connectivity has been a source of concern to ICT use in healthcare (Nigerian National Broadband Plan, 

2020). The rural part of the country is challenged by its inadequate telecommunication infrastructure, making 

connectivity difficult in this area. There is an over concentration of communication equipment in the 

industrialised part of the country. Given the lack of proper funding in healthcare, health workers who have to use 

telecommunication services for their work or research-related purpose have found themselves spending money 

from their own pockets, which is not sustainable. Also, the frequent network downtime has shown to be a major 
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discouragement in the sector, which is already overburdened by work. Therefore, for ICT to become 

commonplace in the Nigerian healthcare sector, it is important that there should be network stability and 

affordability (Ajala et al., 2015; Olayemi, 2018). 

 Chapter Summary  

The study context was described in this chapter.  It has identified various problems affecting the healthcare sector 

of the country such as leadership problems, a lack of resources, infrastructural problems and financial issues. The 

country showed to have an existing ICT infrastructure, but this is not properly reflected in the healthcare domain, 

especially in government-owned hospitals. The e-health initiative was found to produce little to no health 

outcome, and as a result some of these initiatives are no longer in existence.  

The availability of ICT in Nigerian healthcare settings, healthcare workers' awareness of mobile health, and 

factors influencing its adoption are discussed in the next chapter. 
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CHAPTER 3: LITERATURE REVIEW 

 Introduction 

This chapter presents a review of the literature relevant to the stated study objectives of this study. This is a vital 

aspect of any study because it provides the basis for the study at hand.  Hart (1998, pp. 48) defines a literature 

review as “the selection of available documents from published and unpublished sources, which contain 

information, ideas, data and evidence written from a particular standpoint to fulfil certain aims or express certain 

views on the nature of the research or topic and ways in which it will be investigated and the effective evaluation 

of these documents in relation to the research being processed. As suggested by the definition above, it is the 

evaluation of the knowledge that is currently available in the material that is connected to the study at hand in 

order to know what has been done and to find gaps that provide a rationale for performing a new study (Blaxter 

et al., 2007; Galvin, 2015). The reasons for conducting literature review, as stated by Wilson (2014), are as 

follows: 

 It helps to broaden the knowledge of a researcher in the existing research area. 

 It helps in contributing to knowledge by preventing a researcher from doing what has already been done. 

  It identifies areas for further research, as defined by previous researchers. 

 It identifies the methods and approaches used by previous researchers.  

 It helps in organizing a researcher’s thoughts. 

In conducting a literature review, it is important that boundaries are in place to maintain the research intention. 

This is often done by studying existing works that addresses the research questions/objectives as well as 

parameters such as the key words found in the research (Wilson, 2014).  

The chapter begins by considering the several words used to characterize healthcare information technology, such 

as electronic health (E-health), telemedicine, telehealth and m-health. The chapter also discusses the drivers of 
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m-health, their application areas and the various m-health initiatives in Nigeria. Previous literature relating to the 

research objectives and questions is also discussed in this section of the report. Lastly, the solutions that could 

lead to the sustainability of m-health are addressed in this chapter.  

 e-Health 

The term ‘e-health’ refers to the use of the internet and other related ICT technologies to support the provision of 

health services and information (Eysenbach, 2001). It is an umbrella term used to capture the use of ICT for 

clinical, preventive, educational, research and administrative purpose in the health sector both on local site and 

remotely (Kwamka, 2001). The goal of e-health is to improve the effectiveness, efficiency and care quality of 

healthcare service delivery (Alkhatlan et al., 2016). Some of the services that resort under the term include health 

data analytics, electronic health records, self-management tools, telemedicine, telehealth, and health information 

systems (Barbabella et al., 2016).  

Electronic medical record is an “information system that is used to manage the storage, distribution and 

processing of information needed for the healthcare service delivery of a patient” (Lærum & Faxvaag, 2004; 

PAHO, 2010). One major benefit of EMR is to ensure the continued care of patients by different healthcare 

practitioners and in different places. This system, which includes information such as a patient’s medical history, 

helps a healthcare provider to make an informed decision that improves patient safety and effectively manages 

potential risk in addressing a patient’s case.  

Telemedicine is the method of providing clinical services to a patient over a long distance using 

telecommunication and information technology (Diego et al., 2006). This has the potential of providing access to 

clinical services to patients by overcoming the barrier of distance, which in turn improves patient outcomes. 

Telemedicine dates back to the nineteenth century, but the modern telemedicine practice started in 1960 with the 

use of television for consultation between a general practitioner and a consultant (WHO, 2010). Telemedicine 
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aims at providing clinical support over a geographical distance to an underserved population at a reduced cost 

using ICT in order improve health outcomes (Zobair & Sanzogni, 2020). In other words, it helps in reducing 

patient travel time, increases a clinician’s productivity, and improves patient outcomes. 

Telehealth uses telecommunication and digital devices to provide medical-related services (Lee & Harada, 2012). 

Unlike telemedicine, which involves the use of telecommunication technologies for providing only clinical 

services, telehealth covers a broad range of healthcare services such as healthcare education, transmitting health 

records such as vital signs, and remote provider-to-provider communication using telecommunication 

technologies (Diego et al., 2006) 

Health data analytics are ICT tools that are used by medical practitioners to analyse patient data so as to make 

informed judgement (Barbabella et al., 2016). Computerised decision support system are the common tools used 

for this purpose. This is described as a computer programme designed for clinician to make diagnostic decisions. 

 M-Health 

M-Health is the use of mobile devices to serve as healthcare service delivery tools because of their affordability 

and accessibility. It is the subset of e-health that focusses more on supporting medical and public health practices 

through mobile phones, personal digital assistances, patient monitoring devices and other wireless technologies 

(Istepanian & Lacal, 2003). M-Health is an interactive service whose major purpose is to provide any user, at any 

time, with ubiquitous and universal access to medical guidance via a mobile platform ( Akter & Ray, 2010). The 

researcher's definition is based on the argument that previous definitions focused only on patient use of m-health, 

it is a tool that serves all types of users, whether healthcare providers or patients. Ivatury et al. (2009) also state 

that m-health is different from telemedicine because m-health is not location-specific as it can be accessed from 

anywhere and at any time, unlike telemedicine, which takes place in a fixed place where a patient would have to 

be connected to a provider.  The use of mobile devices has shown to be an attractive service tool in healthcare. 
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This is so because it is highly affordable, easier to use, accessible and can be personalised to suit the user’s 

purpose ( Akter & Ray, 2010). Also, the economic, political and social shortcomings of the developing nations 

have positioned m-health platforms as adequate solutions to the problem of addressing their healthcare needs.  

m-Health services can take the form of a short message (SMS), a voice call, video and data-based communication, 

sensors, applications and wearable devices. Clinicians may use voice calls, text messages and applications to 

support and provide healthcare services to patients (Adum & Ejiofor, 2020). Text messages are often used for 

appointment reminders and provide the information necessary for patient care.  The application is sometime used 

in prescribing medication because of the ability to quickly cross-reference information about a patient’s history 

of medication (Salami, 2015). Images captured through cameras are often exchanged between health workers for 

patient care. On the patient’s part, there are various mobile applications that help with lifestyle management.  

  Some of the drivers of m-health technology include: 

 A high penetration of mobile devices and connectivity. The fast spread of mobile phones provides the 

opportunity for the healthcare sector to leverage the use of this technology to address the health needs of 

people all over the globe (Mechael, 2009). Based on its affordability and portability, a mobile phone is 

more accessible to a larger population than any other type of information technology (Davey & Davey, 

2013).  

 Capabilities of mobile technology. The functional capability of mobile phones has made them an essential 

tool to use in the delivery of healthcare, particularly in developing economies (Mechael, 2009). The 

functions of mobile devices, which range from simple communication using either voice or text messages 

to more complex ones such as mobile applications and wearable devices, have provided everyone from 

all backgrounds irrespective of their educational qualifications the ability to use them. Text messages, 

phone calls, and even pre-recorded messages have been used to communicate information such as health 
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awareness, appointment booking, and reminders, among other things, while using mobile devices to 

provide medical services. (Davey & Davey, 2013).  

 Understanding the healthcare need. Developing countries are faced with many healthcare problems, which 

include limited human resources, lack of infrastructure and so on. With the capability of and increased 

access to mobile phones, some of these challenges can be addressed, especially when the healthcare need 

is understood (Norris, Stockdale, & Sharma, 2009). People in developing countries suffer from both 

transmittable and non-transmittable diseases as well as issues relating to infant and maternal health (Qiang 

et al., 2012). Diseases such as HIV/AIDS, malaria and tuberculosis are prevalent in Africa, and mobile 

devices have served as tools in providing awareness on how to limit the spread of these diseases as well 

as for the provision of healthcare support. Secondly, with the increase in cardiovascular disease, diabetes, 

cancer and respiratory disease, m-health tools have been able to provide long-term remote support to 

patients with these conditions. Also, maternal and child health problems have been addressed by m-health 

technology by providing vital life-saving information to pregnant and nursing mothers in developing 

countries.   

 Applications of m-Health 

3.4.1 Education and awareness 

Health education as described by WHO (2012) is any combination of learning experiences designed to help 

individuals and communities improve their health, by increasing their knowledge or influencing their attitudes. 

Its purpose is to equip individuals with information on making decisions as well as on changing behaviours that 

are harmful to their health (Al-Hashem, 2016). According to a WHO report, infectious diseases are one of the 

primary risk factors in developing nations, and they can be prevented if appropriate knowledge is provided in the 

form of education that promotes awareness. (Latif et al., 2017). Given the wide spread and cost-effectiveness of 
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mobile phones in both developed and developing nations, they could be an effective tool in providing health 

education and awareness to users in a wider population. The SMS is said to be the most common m-health service 

used in healthcare campaigns and awareness such as epidemic outbreaks, disease management, vaccination, 

medical testing and so on. The SMSs are sent directly to the users’ phones (Vital Wave Consulting, 2009). 

Projects such as the South African ‘Masiluleke’ and Uganda Text-to-Change have used ‘Please call me’ and 

SMSs to provide information on the treatment and prevention of HIV to a larger audience (Karin et al., 2013.). 

The outcomes of these projects show that SMSs are effective in reaching otherwise hard-to-reach audiences who 

are mostly in the rural areas of a country, and providing confidentiality in reporting the health status of the 

recipient. Mobile phones can also be the media for disseminating alerts or, as interactive tools, for disseminating 

quizzes on health matters, or as means of providing vital information to users. 

3.4.2 Remote data collection 

Field surveys are important ways of gathering data in public health programmes, because healthcare providers 

and policymakers need accurate data to know how effective various policies are and whether or not it is necessary 

to formulate better ones. Field surveys are usually collected using paper and pen, especially in developing 

countries, and this approach is prone to error due to the volume of data to be stored in a central database, which 

might lead to the replication of data entries, which would affect the outcome of an analysis (Tomlinson et al., 

2009.). Mobile phones have been used for this purpose, and they are said to be a better alternative to pen and 

paper  (Duane et al., 2017). Mobile phones have been used for data collection, for ensuring adherence to a regimen 

of medication, and for the monitoring of diabetes self-management and physical activity. 

3.4.3 Remote monitoring 

The mobile phone has shown to be a great tool in taking the care of patients beyond the doctor’s office and 

monitoring them from a distance, thereby reducing the cost of care in developed countries and treating patients 
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in developing countries where access to healthcare facilities is limited (West, 2012). This is usually beneficial in 

managing patients with chronic diseases so that they can avoid hospitalisation, which incurs a costs for both the 

patient and the healthcare facility. A good example of this initiative is in the management of tuberculosis in 

Thailand, where patients are given mobile phones so that healthcare workers can call them daily to remind them 

to take their medication (Kunawararak et al., 2011). 

3.4.4 Communication and training of health workers 

The training of health workers is imperative in the healthcare sector because this helps to provide them with up-

to-date information on developments in medicine such as healthcare problems and interventions (Latif et al., 

2017). Using a mobile phone for this purpose has made possible projects such as health line in Pakistan, where a 

healthcare provider with a low literacy level can call the helpline and be given valuable information.  Commcare 

is used in Tanzania to provide information to healthcare providers through videos on mobile phones. 

Communication between health workers helps in facilitating patient care. One of the major benefits provided by 

m-health initiatives is allowing health providers to efficiently refer patients from one health facility to another 

(Duplaga, 2019). This helps to prepare a new set of health providers as well as to equip existing ones to be able 

to meet the health needs of the community  

3.4.5 Disease and epidemic outbreaks 

Among the efficient techniques to control an outbreak of disease is by using a surveillance system that detects a 

disease early enough to break the transmission chain before the disease spreads in the community (Mohanty et 

al., 2019). The use of mobile technology has shown to be a better alternative for tracking an epidemic in 

developing countries where the surveillance systems may be weak. The tracking of diseases has been done 

through the use of m-health by informing healthcare workers about the symptoms to watch out for to curb the 

spread of diseases. Uganda RapidSMS is an example of such an innovation used to report malaria cases, to track 
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epidemic records and to report on stocks of medicines. In India immunisation services against diseases such as 

Japanese B encephalitis, tetanus, measles and polio have been tracked in real time using the Acute Encephalitis 

Syndrome Surveillance Information System (AESSIMS), using mobile phones and web-based solutions (Karin 

et al., 2013).  

3.4.6 Treatment and diagnostic support 

This provides step-by-step guidance to healthcare workers on how to manage an ailment. The phone has a built-

in application that becomes a point of care support for healthcare workers to avoid medical error. The data 

generated from diagnosis helps in deciding the treatment type as well as the medication for patient care. Some of 

the uses of mobile phones for this purpose are drug dose calculators, drug reminder alarms, pulse counters and 

drip rate calculators, which are connected through a sensor when installed on phones (Karin et al., 2013).  

 Benefits of m-Health 

Some benefits of mobile health as found in literature include the following:  

Access to up-to-date medical information. Access to current information has shown to be one of the numerous 

benefits derived from the use of m-health technology. The ability of healthcare providers to access information 

on the go on mobile devices helps them to stay aligned with medical guidelines. They have a ready point of 

reference without the need to carry reference books around (Ventola, 2014) 

Increased efficiency. This has helped in improving workflow patterns among health workers. The ability to 

retrieve patient information without going through a paper record has helped reduce the wastage of time on 

finding patients’ records (Schoen et al., 2017). Also, it has shown to be productive among pharmacists as they 

can easily retrieve medication information (Hillblom et al., 2014). This has helped reduce the processing time for 

prescriptions, as well as prescription error. M-Health has also been found very useful in the promotion of 

preventive healthcare through disseminating awareness programmes. 
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Increased access to healthcare services. Universal access to healthcare services is key to achieving Sustainable 

Development Goal 3. For this to be achieved it is pertinent to incorporate technologies that can facilitate service 

delivery in the healthcare sector (Babatunde et al., 2021) . In a resource-constrained environment, m-health 

devices can facilitate the provision of medical services to people beyond the traditional way of going to healthcare 

facilities. Also, it helps in promoting self-management and maintaining a healthy lifestyle.  

 Availability of ICT in the Healthcare Sector 

Technology use in health care stems from the need to address the problems of medical errors, the high cost of 

health care, inaccessibility and reducing paperwork. The technology used in healthcare is called health 

information systems; which is defined as a collection of computerized systems developed to assist healthcare 

personnel in performing both medical and administrative tasks in hospitals (AL-Hadban, Yusof, & Hashim, 

2016). Dineshkumar et al., (2019) state that the use of the internet and the web-based platforms common in the 

healthcare setting has given rise to the e-platforms in healthcare known as electronic health or e-health. 

Currently, the mobile phone is one of the most frequently used communication technology tools in healthcare 

settings. This is because it allows for simple, fast and effective communication through voice calls, the short 

message service, teleconferencing, image sharing and medical calculation (Udousoro, 2014). Apart from the 

telephone, the use of computers is found to be common in the healthcare sector.  

The healthcare setting deals with a high volume of data and the computer helps with the management of this data 

effectively. The Internet provides interconnected platforms that facilitate information search, the sharing of 

information and online discussion forums. The advantages of using ICT tools for healthcare service delivery 

include helping healthcare providers make better treatment decisions, providing a safer and quality healthcare 

service, helping policymakers to make better decisions through their awareness of risk patterns, and making 

government more responsible in providing for the nation’s health needs (Chetley et al., 2006). According to 
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(Jamison, 2006), any health need must be built on four principles, which are information monitoring and analysis, 

health services administration, human capital and financing, and the utilization of diverse ICT resources in 

healthcare.  

Farahat et al.  (2018), conducted a mixed method research project to identify the available ICT resources among 

physicians in primary healthcare facilities in Egypt. The research showed that a good number of physicians had 

access to ICT tools and were trained on how they are used. They stated that the availability of technological 

resources was key to their acceptance, as the willingness of workers in the health sector to implement ICT is a 

based largely on their having access to the equipment. 

 Ceo et al. (2018) used a descriptive approach to identify common ICT tool in the Nigeria healthcare sector. They 

found that computers were said to be the most common ICT technology used, although many of these computers 

were non-functional. They also gathered that their subjects believed that the use of ICT would improve the poor 

state of healthcare delivery in the country. Some barriers to the full deployment of technology were identified to 

be the erratic power supply, the absence of access to personal computers, and unavailability of equipment 

maintenance. 

The work of Rabiu et al. (2019), identifying ICT utilisation in the northern part of Nigeria, surveyed 10 primary 

health centres with the purpose of understanding the available tools and their use among 80 healthcare personnel 

and 40 patients. They report that only 3 out of the 10 facilities surveyed use computers for patient record keeping, 

while the others document the information manually. However, the findings of the research showed that all staff 

had mobile phones which they used for personal communication. Rabiu et al. 2019, also report that no health 

service is rendered using ICT, as there are no ICT facilities in the state. 



 

40 
 

Ojo et al. (2021) also report that the availability of ICT tools to nurses in Nigeria is very low, stating that mobile 

phones are the common ICT found in the healthcare facilities studied. The find that the relatively poor availability 

of ICT tools calls for prioritisation to ensure that the full benefit of modern technology is achieved. 

Corroborating the work of previous researchers, Onoja et al. (2021) conducted an extensive research project on 

the availability of ICT in Nigeria. They adopted a facility-based survey quantitative approach to gather data from 

872 healthcare facilities in 33 states, including the Federal Capital Territory. They report that the basic mobile 

phone owned by members of staff for their personal use is the most commonly available ICT in the Nigerian 

healthcare sector. Furthermore, they report that although computers are found among the existing ICT’s, these 

ware to be found only in privately owned hospitals, where they are used for patient registration. As a result of the 

inadequacy of the available ICT tools, the overall usage for supply chain management, staff training, mobile 

transactions and electronic media records was found to be below 10 per cent. 

Although the use of information and communication technology has gained ground in the healthcare setting, 

especially in developed countries, where it leads to the provision of better healthcare services, the use of ICT is 

relatively rare in developing country such as Nigeria. This can be traced to the unavailability of ICT resources in 

the healthcare sector of the country. As stated by Adekunle (2016), the effectiveness of ICT tools in any 

organisation is dependent on the availability and distribution of the tools. 

 Knowledge of m-Health 

Knowledge about innovation is important to the adoption of such innovation. Users tend to avoid an innovation 

that they do not know about. Hasanain et al. (2015) state in their research on the knowledge of healthcare workers 

on the adoption of EMR in Saudi Arabia that the innovation was not adopted due to a lack of knowledge of the 

technology by its users. Also,  Ngcobo (2019) reports that a lack of knowledge of the use of information 

technology for healthcare purposes  impedes health information systems adoption among Botswana healthcare 



 

41 
 

workers. A further report shows that most Botswanan healthcare facilities do not have m-health services. The 

research finds that there is a need for policies that support this initiative as well as network support to ensure the 

smooth adoption of this technology  

Investigating knowledge of m-health services among health workers in Nigeria shows that some healthcare 

workers know about the use of mobile phones for healthcare purpose but are not familiar with the name ‘m-

health’ (Owolabi et al., 2018). Health call centres, mobile telemedicine, and appointment reminders were reported 

as the most prevalent uses of m-health among healthcare personnel. Although mobile phones for healthcare 

delivery is known, however, the knowledge of its use is limited among health provider.  

Adebara et al (2017) find that health workers are knowledgeable about the use of mobile phones for healthcare 

service delivery, and that this is common among professional consultants and more senior people. Also, mobile 

phones are freely used for making appointments, consultations, confirming prescriptions and booking bed space, 

as well as sending reminders about hospital appointments.  
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 Mhealth Effectiveness and its Adoption Factors in Healthcare sector. 

Examining the usefulness and effectiveness of the Hayat app, a mobile health application for maternal and child 

care in Afghanistan and Pakistan, Zaidi et al (2020) conducted a qualitative study among community healthcare 

professionals and female health workers, who are the primary users of the technology. The study found that the 

app was very useful as it has been fully deployed in Pakistan. Participants from both countries highlighted the 

fact that its usefulness could be seen through the volume of information with accuracy being generated, service 

improvement, time management, communication and compliance of caregivers, a simplified work routine, and 

increased performance. Although the applications were found to be useful and fit with the job routine, some of 

the issues associated with the system were revealed. These issues were found to be network unavailability, 

especially when they needed to visit the rural community to work. Although it was stated that the application has 

offline capabilities, not being able to sync collected data in real time becomes burdensome to the health workers. 

Also, more training was seen as necessary to help bridge the digital literacy gap. 

Through a qualitative analysis of the perspectives of Brazilian health workers on the usage of GEohealth, Schoen 

et al., (2017), reported that m-health application has replaced paper work and organised data so that field workers 

no longer need to carry piles of paperwork. Although the idea was positively received, downsides such software 

glitches, defective devices, and unfavourable attitudes from the user community were noted. 

According to a qualitative research study by Han et al (2019), the adoption of mHealth by doctors in Sri Lanka 

was motivated by a desire to enhance patient-physician communication and efficiency, particularly in times of 

emergency. This reduces travel time, especially for patients who live in rural locations. But the issue of patient 

illiteracy particularly in dealing with the complexity of mobile devices as well as miscommunication in scenarios 

when patients do not grasp what the doctors say were both seen as obstacles.  
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The usage of mobile health reminder systems for HIV/TB patients in Mozambique from the perspective of 

healthcare professionals revealed that the intervention was crucial as it has decreased the number of patients 

missing appointments and medicine refills (Nhavoto, Grönlund, & Klein, 2017). The results also show that the 

problem of privacy is difficult since any member of the patient's family who is unaware of the patient's health 

situation could pick up the phone and read text messages. 

 A study was carried out by Keel et al (2022), on the adoption of physio-track, a mobile health app used by 

physiotherapists in Switzerland, among healthcare professionals and patients using the ethnography method to 

determine use and non-use of the technology. Following a video recording of the users using the app, interviews 

with them regarding their experiences were conducted. The study approach also made use of the application's 

documentation, which helped to provide comprehensive details on the technology being studied. The research 

revealed that the app includes exercise videos, assessment questionnaires, learning resources, and platforms for 

contact between a health professional and patient. During the COVID-19 pandemic, there was a dearth of in-

patient consultation; the medical professional claimed that m-health was quite helpful in that situation. However, 

it was found that a few things were limiting its utilisation. These limitations were divided into healthcare system 

level, the institutional level, and the individual level. In the first level, which is the Swiss healthcare system, 

policies and rules pertaining to the legal system, data privacy, and access to in-person consultation are discussed. 

The inability to get paid for online services like emailing PDF documents through postal services and providing 

outpatients with virtual consultations using their own funds was cited as a barrier, as was the length of time 

required to use the services. Additionally, people prefer in-person consultations, so using applications wasn't 

really necessary. The institutional component determined that in order for them to use the gadgets, they must be 

easily accessible and readily available. The application design should make it easy to find the necessary 

information whenever it is needed. The inability of the m-health device to interface directly with other devices, 

such as the printer, was considered a hurdle because, in most cases, the document must first be stored on the 
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desktop before it can be transferred to the printer directly. Finally, at the individual level, the lack of training 

offered and the level of technological proficiency were both seen as obstacles to the adoption of mHealth. 

Though many of these studies have demonstrated the value and significance of m-health, many healthcare 

workers are still reluctant to adopt it.  This might be because certain factors are needed for healthcare professionals 

to completely adopt it, yet they are missing. 

Zakerabasali et al (2021), explored the reasons why healthcare organisations were reluctant to implement mobile 

health. User resistance is a serious concern in technology adoption studies. The introduction of an innovation to 

an existing system tends to disrupt the way activities are performed, and this often meets a form of resistance 

from users (El-Wajeeh, Galal-Edeen, & Mokhtar, 2014). Resistance, according to Zaltman & Duncan (1977), is 

any behavior that helps sustain the status quo in the face of demand to change it. Three categories of impediments 

were identified from the study: individual, technical, and health-system. The results of the literature review 

revealed that challenges relating to technological elements are caused by variables such as a lack of existing 

technology, regulation and effectiveness of applications, privacy concerns, interoperability, slow networks, and 

user-friendliness. Individual obstacles included a lack of support from doctors, resistance to change, technological 

complexity, and uncertainty about the positives of mHealth. The five main impediments related to the healthcare 

system are legal impediments, problems with reimbursement, economic and financial impediments, and a lack of 

health system rules and standards. 

The financial strain and psychological impacts of the cost of mHealth use among community health nurses in 

Ghana were taken into consideration by Abane et al (2021). The researchers used a mixed-method approach to 

determine how the two characteristics will affect nurses in Ghana who are providing health services using 

mHealth technology. According to the study's findings, nurses who used their funds to purchase credits for their 
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devices to administer healthcare encountered financial strain. As a result, there was a clear disadvantage to 

employing mHealth technology. 

David et al (2020), studied the contextual barriers of using the Almanach mHealth application, deployed in the 

northern region of Nigeria. The problems found were divided into primary, secondary, and tertiary categories. 

The main difficulties are a lack of mobile health devices and longer consulting times. Secondary issues include a 

staffing deficit and a lack of resources to use the technology. It was reported that the device remained challenging 

to use even after training due to a lack of technical expertise by health workers. Unfortunately in the context of 

developing countries, much attention has been given to the lack of human resources, ignoring the need for 

capacity building through skills acquisition (Koivu et al., 2016).  It was discovered that because of a fear of using 

technology, they avoided caring for young children under the age of five, for whom the technology was designed. 

Users of the device also stated that they have to travel twice a week to an area where the internet is operational 

in order to upload data that has already been preloaded into the system due to a shortage of internet infrastructure. 

The health centre allegedly does not provide funding for the use of technology, so those who utilise it must pay 

for their own travel expenses to areas with internet access. Additionally, it was said that the technology had 

drawbacks, such as the requirement for manually entering some sensitive data, which discouraged users from 

using it. Finally, numerous interventions are ongoing at the same time, so they are advised to use them all rather 

than concentrate on a single one. 

Gagnon et al (2016), reviewed the factors influencing m-health adoption and stated that technological factors, 

individual characteristics and environmental factors play important part in mobile health technology utilization 

for healthcare delivery.  The technological factors included in the study were Perceived usefulness, compatibility, 

ease of use, confidentiality and system trust. Individual factors included knowledge, the attitude of users, self-

efficacy, and experience. Organisational factors were divided into the internal and external environment. The 
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internal environment included the availability of training, IT staff support and resource availability, while the 

external environment included policies influencing the use of technology for healthcare.  All of the factors were 

said to play important roles in the successful adoption of m-health by healthcare workers. 

Tariq and Akter (2011) categorise the factors influencing m-health adoption among community health workers 

in developing countries as individual, task, context and technological characteristics. The researchers state that 

the characteristics of users in term of how well they are able to execute a required task using the technology is 

crucial to adoption intention. Also, the presence of facilitating conditions in the environment of the technology 

contributes to adoption intention. Lastly, the ability of the technology to work effectively based on its own 

features has a substantial impact on user intention. 

Kaium et al. (2019) conducted a review on understanding the factors that contribute to the adoption of m-health 

solutions both in advanced and developing economies, with most of the adoption studies being focussed on 

developing countries. This research shows that organisational, individual and contextual factors are key in m-

health adoption. 

Prince et al. (2019) used the T-O-E and DOI frameworks to assess the determinants of m-health adoption in a 

Kenyan hospital from both the patient and organizational perspectives. They show that government support, the 

hospital’s access to financial resources, the acquisition strategy, compatibility with the hospital’s systems, 

medical insurance company support and ICT infrastructure capacity are important factors influencing m-health 

adoption in the country. The researchers state that m-health adoption requires an integrated approach, as there are 

many factors that determine its adoption. They also state that the support of the government, especially at the 

organisational level, goes a long way towards determining how well m-health technology will be accepted in the 

country.  
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Jacob et al. (2020) undertook a systematic assessment of the factors affecting the adoption of m-health tools 

among clinicians between 2008 and 2018. The factors they found in the literature include leadership engagement, 

output quality, ease of use, technical support, data privacy, self-efficacy, attitude, organisational inner setting, 

training, workload, and workflow fit. They find that mobile health acceptance is influenced by a combination of 

factors which is beyond the technology itself. They group these factors into the individual, the technological and 

the organisational. 

Studying the factors affecting community case management m-health decision support system adoption and 

sustainability in Malawi, Chirambo et al. (2019) conducted qualitative research among 19 health care officers 

from the Ministry of Health and non-governmental organizations (NGOs) implementing m-Health. The factors 

found to be of utmost importance to the adoption of m-health include acceptance for use by health surveillance 

and management support, as this was identified to be key to the continued use of m-health. According to the 

study's findings, financial support from the government in the form of resource provision, such as phones, airtime, 

and internet subscriptions, to all health assistance in remote areas of the country was critical to the successful use 

and acceptance of technology. Since government funds weren’t enough and sustainable in financing, the project 

partnership with other stakeholders was identified as a propeller for the acceptance of m-health technology in 

health surveillance assistance. When evaluating the effectiveness of the m-health program, barriers such as a poor 

network, a lack of adequate electricity, and device maintenance were discovered to be major drawbacks to the 

technology. The instability of a network is a source of concern for mobile device users, as the functionality of 

many m-health projects is directly affected by service quality (Idowu, Cornford & Bastin, 2008). Lastly, an 

adequate sustainability blueprint for the success of the innovation was identified as another major issue with 

acceptance. The researchers therefore grouped all the drivers of m-health adoption into the following categories: 

environmental support, funding stability, partnerships, organizational capacity, program evaluation, and strategic 

planning as emergent themes impacting the adoption of m-health. 
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Using a descriptive-analytical approach, Nezamdoust et al.  (2022) studied the factors influencing nurses' 

acceptance of mobile health applications at Tabriz University of Medical Sciences, Iran. Trialability, 

observability, compatibility, relative benefit, perceived usefulness, and perceived ease of use were discovered to 

be significant and positively influence nurses' adoption of m-health applications using factors from TAM and 

DOI theories. 

By combining constructs from TAM 2 and TAM 3, Ebrahimi et al. (2018) investigated factors impacting the 

acceptance of mobile-based healthcare services among 150 physicians in five teaching hospitals in Iran. The 

study indicated that characteristics like perceived usefulness, simplicity of use, perceived enjoyment, image, 

subjective norm, and objective usability greatly affect physicians' attitudes about the adoption of m-health. The 

findings also indicated that mobile devices' technical design, portability, and accessibility substantially influence 

healthcare providers' adoption behavior.  

Blumenthal et al. (2018), conducted a study in Canada to examine the viewpoint of physiotherapists on the 

adoption of mobile health for their profession. Using an online tool called Typeform, 76 respondents were asked 

survey questions based on the TAM theory and clinical factors. The study's findings revealed that among the 

experts, perceived usefulness was the factor most strongly associated with m-health adoption, accounting for 

around 31 percent variance of the model. Another important consideration for adoption was claimed to be one's 

readiness to employ wearable technology. The study, however, did not find that a moderating factor, like age, 

had any effect on behavioral intention. 

Nezamdoust et al. 2022, worked on the determinant of mobile health application acceptance by nurses in Tabriz 

University of Medical Sciences using a descriptive-analytical method. Using integrated factors from TAM and 

DOI theories, factors such as trialability, observability, compatibility, relative advantage, perceived usefulness 
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and perceived ease were found to be significant and positively influence the adoption of m-health applications by 

nurses. 

In a quantitative cross-sectional study, Teferi et al. (2021), revealed that past experience, simplicity of use, 

accessibility to technical support, perceived utility, internet access, a positive outlook, technical proficiency, and 

training all positively impacted the adoption of smartphone medical applications among 417 physicians in 5 

referral hospitals in North Ethiopia. The study also revealed the significance of proper knowledge and the 

availability of a good network as a crucial step to establishing the use of m-health applications 

Hu (2022), conducted a quantitative study to consider factors influencing doctors' willingness to recommend 

mobile health services to patients in China. The study found that doctors with a positive attitude often recommend 

m-health services to patients since it is a psychological state of readiness. The service providers were encouraged 

to provide adequate training and awareness to doctors, which translates to influencing their decisions. Also, the 

perceived usefulness of m-health was also found to be a strong determinant of m-health recommendation to 

patients by doctors. The study stated that when the evident benefit of m-health is seen, adoption as well as 

recommendation would be easier for healthcare providers. 

Munyua et al. (2015) reveal that there are no clear guidelines from the government on how m-health solution can 

be integrated into the healthcare system.  The Ministry of Health oversees many policies, and it has shown that 

there is no clear guidance on how to facilitate the financing of m-health solutions. The availability of ICT 

infrastructure has an impact on the adoption of m-health, and studies have shown that many hospitals do not have 

access to this equipment. The high cost of acquiring the equipment has a negative effect on the adoption of health 

technology. 

Summarizing the research on the factors affecting m-health, it can be argued that the advantages, ease of use, 

compatibility, resources accessible, and assistance in terms of training related to mobile device use for health 
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have a significant impact on its acceptance. However, Grossi et al. (2021), argued that for the application of 

technology in healthcare settings, contextual factors including funds accessibility and management style are 

essential. According to the study, the distribution of resources across the hospital's many departments in relation 

to the infrastructure that is available has a significant impact on the uptake of health technology. The adoption of 

technology in healthcare is also aided by management approaches that take user attitudes regarding technology 

into account. In other words, management should not only focus on the final result but also work to motivate 

users at different levels to use the technology. 

Table 3.2: Summary of Factors Influencing M-health Adoption among Health workers 

Authors Technology 
Type 

Country Research 
Methodology 

Factors 

Tariq and Akter, 
(2011)  

m-health Developing 
countries 

Review Individual self-efficacy, task fit, 
facilitating conditions and 
performance expectancy 

Munyua et al., 2015 m-health Kenya Quantitative Funding 
Standardized government policies 
Availability of 
ICT infrastructure 

Gagnon et al., 2016 m-health   Review Perceived usefulness, compatibility, 
Ease of Use, confidentiality and 
system trust, knowledge, attitude, 
self-efficacy, experience, training, IT 
support, resource availability and 
policies 

Nhavoto et al., 2017 m-health Mozambique Qualitative Data Privacy  

Schoen et al (2017) M-health 
(Geohealth) 

Brazil Qualitative Software problems 
Defective devices, unfavourable 
attitudes  

Blumenthal et al. 
(2018) 

M-health Canada Quantitative Perceived Usefulness 
Ease of use 
User readiness 

Ebrahimi at al., 
2018 
 

m-health Iran Quantitative Perceived usefulness, ease of use, 
perceived enjoyment, image, 
subjective norm, and usability  

Chirambo et al. 
(2019 

M-health 
(Case 
management) 

Malawi Qualitative Network and electricity issue, lack of 
support for device management, 
Funding issues, unstandardized 
policies, organizational factors 
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Prince et al., 2019 M-health Kenya Quantitative Government support, access to 
financial resources, acquisition 
strategy, compatibility, availability of 
medical insurance and ICT 
infrastructure capacity 

Han et al., 2019  m-health Sri Lanka qualitative Patient illiteracy 

Kaium et al., 2019 m-health Developing 
countries 

Review Organizational, individual and 
contextual factors 

Jacob et al., 2020 M-health  Review leadership engagement, output 
quality, ease of use, technical support, 
data privacy, self-efficacy, attitude, 
organizational setting, training, 
workload, and workflow fit 

David et al., 2020 M-health 
(Almanach) 

Nigeria Qualitative  Lack of Funds, techno-phobia, 
Inadequate training and information 
overload 

Zaidi et al., 2021 M-health 
(Hayat app) 

Pakistan and 
Afghanistan 

Qualitative Network Availability 
Training 

Abane et al., 2021 M-health Ghana Mixed-
method 
approach 

Lack of funds 

Teferi et al., 2021 M-health Ethiopia Quantitative Past experience, simplicity of use, 
accessibility to technical support, 
perceived utility, internet access, a 
positive outlook, technical 
proficiency, adequate knowledge, 
network availability and training 

Zakerabasali et al., 
2021 

m-health  Review Uncertainty about app effectiveness, 
interoperability networks issue, 
privacy concerns, resistance to 
change, technological complexity, 
legal impediments, funding, lack of 
health system rules and standards 
regulation.  

Hu, 2005 M-health  China  Quantitative Adequate training and awareness to 
doctors 
Evident of usefulness 
Attitude 

Keel et al., 2022 
 

M-health 
Physio-track 

Switzerland Ethnography Government policies and rules 
Funds, training, technicality of app 
 

Nezamdoust et al., 
2022 

m-health Iran  Quantitative  Technology factors 
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 Sustainability of m-Health 

M-health solutions go beyond the mobile technology itself. Rather, it is an interconnected network that consists 

of different stakeholders who are vital to the ability of the technology to improve health outcomes. The 

intersection of the health, technological and financial sectors, which are influenced by policies, regulations and 

strategies put in place by governments, is a key indicator that determines the potential outcome of the mobile 

health technology (Qiang et al., 2012). Through its policies the government can decide on what m-health solutions 

are to be implemented at either state or national level. This will enable the government to focus on an initiative 

that is of the utmost priority in the healthcare sector, thus giving adequate support in terms of funding and 

infrastructural development to enhance the success of such an initiative. Also, regulating the mobile service 

provider for m-health in the country would promote a scaling-up of m-health technology. Mobile service 

regulation in terms of the price of the service and of data would enhance the use of m-health technology (Qiang 

et al., 2012).   

3.9.1 Partnership between the private and public sectors 

Strategic collaboration between the government and private sectors in building a sustainable business model is 

crucial to the full implementation of m-health (Diop & Crul, 2014). For sustainability, various stakeholders, 

government and private organisations need to contribute their strengths, resources, market access and networks 

to build a better m-health solution which is scalable (Latif et al., 2017). The benefit of a partnership is to be able 

to share the financial burden of investment as well as the risk involved, in order to achieve a sustainable system. 

3.9.2 System integration and interoperability  

For m-health to be scaled up, all m-health initiatives must be made to interoperate with each other. Most m-health 

solutions are designed by non-governmental organisations which address a specific problem, and this eventually 
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leads to data fragmentation as much of the data generated by these organisations does not integrate (Nsor-

Anabiah, Udunwa, & Malathi, 2019; Pankomera & van Greunen, 2018b). To build sustainable m-health solutions, 

policymakers must ensure that policies guide the development of an interoperable platform that allows for various 

m-health solutions to be able to communicate with one another (Latif et al., 2017).  

3.9.3 Data privacy and security 

The trust of the users of m-health solutions is a necessary factor when it comes to m-health sustainability, because 

health-related data are highly sensitive and should be treated as such to gain the confidence of users. For m-health 

to be scaled up in developing countries, measures that help to maintain the privacy of patient data should be put 

in place (Pankomera & van Greunen, 2018b). When the system is trusted, users will be willing to give their 

information, because they will be sure that their information is accessible only to authorised users (Nsor-Anabiah 

et al., 2019) 

 Chapter Summary  

This chapter commenced with the concept of electronic health and went on to discuss the literature relating to m-

health technology drivers and their application areas. A review of the m-health solutions found in Nigeria was 

presented, and the chapter also discussed literature relating to the current ICT tools found in the country’s 

healthcare space, the knowledge of m-health, adoption factors of m-health, the barriers to m-health adoption and 

the sustainability of m-health. The literature suggested that individual, technological, organisational and 

environmental factors play a major role in m-health adoption. It was therefore no surprise that most of the 

successful adoptions of the technology are to be found in developed countries and only a few are to be seen in 

emerging economies.  To this end, it is evident that there is a need to investigate the m-health adoption factors in 

Nigeria using an integrative approach, considering that most of the m-health services in Nigeria do not go beyond 

the pilot phase. To the best of the researcher’s knowledge, based on a search of the literature, no existing study 
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has considered all four factors in scrutinising m-health in Nigeria. The study also considers the adoption of m-

health from perspectives of both healthcare workers and hospital managers. 

The next chapter discusses the theoretical foundation that underpin this study. 
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CHAPTER 4: THEORETICAL FRAMEWORK 

 Introduction 

Theory is “an interrelated set of constructs (or variables) formed into propositions, or hypotheses, that specify the 

relationship among variables (typically in terms of magnitude or direction)” (Creswell, 2014, pp 86). The use of 

theory in research is important because it provides the lens for understanding the phenomena under investigation. 

This chapter presents some prominent theoretical background relating to the adoption of information technology. 

It further discusses how the conceptual framework used was developed by integrating and refining the UTAUT 

theory and the TOE framework.  

 Existing Theoretical Models for m-health Adoption 

One of the major markers of the success of technology is its acceptance by users. If a system is not accepted then 

there is a high possibility that the technology will fail. The need to understand why  users accept or reject 

technology is of the utmost importance to researchers; hence the need for acceptance theories (Williams et al., 

2012; Momani et al., 2017). Some of the theories that have been popularly used to mobile health acceptance 

include acceptance of technology include, the Technology Acceptance Model, the Theory of Planned Behavior, 

the Unified Theory of Acceptance and Use of Technology (UTAUT), Theory of Reasoned Action, DOI, TOE. 

These theories are explained below. 

The Theory of Planned Behavior (TPB) was developed by Ajzen in 1991. It was an extension of the Theory of 

Reasoned Action, which was a reaction to the limitations of TRA (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 

1975). The individual intention to perform a given behaviour is regarded as the most prominent aspect of TPB 

(Ajzen, 1991), which is based on motivational factors which influence behaviour. TPB predicts that user intention 

is influenced by attitude, subjective norms, and perceived behavioural control. The applicability of perceived 
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behavioral control and intention has provoked a lot of controversy. Firstly, it was argued that issues associated to 

complex goals are dependent on a series of behaviors which was not considered in the model (Finkbeiner, 2017). 

The model's predictive validity is further questioned due to the variability of intention shown by the model's 

measurements (Sniehotta at al., 2014). In addition, the author claims that the model primarily focuses on rational 

reasoning without considering other cognitive and affective factors. The Technology Acceptance Model (TAM) 

was developed by Davis (1989). It is based on the principles of the Theory of Reasoned Action (TRA) developed 

by Fishbein and Ajzen in 1975. The TAM model identified perceived usefulness and perceived ease of use as the 

two important constructs that determine a user's acceptance of a system. Perceived usefulness means the "degree 

to which an individual believes that using a system would enhance his or her job performance" (Davis, 1989, pp 

320) while perceived ease of use, on the other hand, relates to a person’s belief that system utilization will require 

no physical or mental effort (Davis,1989). Perceived usefulness and perceived ease of use are said to have a 

positive influence on an individual’s attitude, which in turn influences the individual’s behavioural intention. 

TAM has been used in the adoption studies of m-health. Researchers such as Faqih et al. (2015) used the model 

to study adoption in Jordan by extending it with cost, trust, privacy, and social influence. The findings of the 

research confirmed the applicability of the theory in various contexts. However, external constructs were included 

in the model in order to increase its explanatory power. In a similar manner, El-Wajeeh (2014) used the original 

TAM model to explain the adoption factors of m-health in Yemen and Egypt. Only 59.7 percent of the variance 

in behavioural intention is explained by the model. Although, TAM is said to be a robust and parsimonious model 

for explaining a user's intention regarding system adoption Olushola & Abiola, (2017), however, it has raised 

some argument in the research community. The use of self-report data, which is regarded abstract and imprecise, 

is a major critique of TAM and as a result, the finding cannot be generalized. Also, it is argued that it is extremely 

simple model that focuses on individual beliefs, perceptions, and usage intentions hence reducing it explanatory 

power. (Shachak et al., 2019). It is assumed to be ineffectual in a structured environment governed by rules and 
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regulations because it is unable to properly describe the reasons for acceptance (Ajibade, 2019). TAM is also 

faulted because the two main construct only focuses on the technology characteristic thereby leaving out the 

important factors that contributes to the adoption process (Sträub, 2009).  

Diffusion is described as the “process by which an innovation is communicated through certain channels over 

time among members of the social public” (Rogers, 1983, pp 4). DOI helps to explain how new ideas are spread 

through culture (Munyua et al., 2015).  According to Rogers (1983), four elements make up DOI theory. These 

are innovation, the communication channel, time, and social systems. An innovation is adopted based on a 

different unit of analysis; hence the process should not be oversimplified by assuming that the process is the same 

for every individual adopter (Rogers 1983). In other words, as long as it is new to an individual then it is an 

innovation. Furthermore, Rogers (1983) stated that the newness of an innovation should not be limited only to 

knowledge about the innovation. Rather it should be considered in terms of persuasion, knowledge and the 

decision to adopt. Also, five characteristics of innovation, according to Rogers (1983), account for 49 to 87 

percent of the variation in innovation adoption rates and they are relative advantage, complexity, compatibility, 

trialability and observability. The theory has been used extensively by researchers due to the broader perspectives 

involved in technology adoption from how individual users arrive at their decision, to deployment of the 

innovation, and  how they decide to utilize it after adoption (Barrette, 2015). . However, despite the popularity of 

this theory some limitation has been identified in it. One of the key drawbacks of DOI is that it solely considers 

innovation qualities, leaving out other elements such as the adopter and the context (cultural and social) in which 

the adoption takes place (Oldenburg & Glanz, 2008). Furthermore, Botha & Atkins (2005) claim that the model 

contains some biases that make it impractical to assume that all members of a target group should accept 

innovation without re-invention or rejection.  Individuals are also considered to be held responsible for their lack 

of adoption rather than the system to which they belong. Lyytinen and Damsgaard (2001), also argued that the 



 

58 
 

theory's explanatory power is low, and as a result, it does not provide sufficient prerequisites for innovation 

adoption. 

Researchers such as Brohi and Hakro (2018) and Ramdani et al. (2020) investigated mobile health adoption in 

Pakistan and China using the TOE framework. According to Ramdani et al. (2020), the model explains 

behavioural intention among Chinese healthcare workers with approximately 81 percent variation. Furthermore, 

Ngongo et al. 2019 studied m-health adoption using the TOE framework. The finding stated that the framework 

is robust and easily adaptable in many research settings due to its flexibility and ability to contextualise variables 

peculiar to the area of study. 

Using the UTAUT models, Min et al. (2020) examined the factors impacting the adoption of m-health apps among 

primary health care workers in Malaysia. Although factors from the model were said to influence adoption, 

UTAUT has the limitation of not being an exhaustive model, which has prompted researchers such as Fuad and 

Hsu (2018) to extend it in order to include the contextual factors influencing health information technology 

adoption in developing countries. A multi-level UTAUT framework was developed, which confirms the argument 

of Moghavvemi, Salleh & Abessi (2013) that the model needed improvement to capture the effect of different 

dimensions and external variables that influence adoption in a different context. 

For the purpose of this study, the TOE framework and UTAUT theory were adopted. The details of these theories 

are explained below, as well as the justification for their application. 

4.2.1 Unified Theory of Acceptance and Use of Technology 

The UTAUT theory was developed by Venkatesh et al. in 2003, and the theory was built by integrating constructs 

from eight existing technology acceptance theories, which were the Theory of Reasoned Action by Fishbein and 

Ajzen (1975), the Technology Acceptance Model by Davis (1989), the Motivational Model by Davis et al. (1992), 

the combined TAM/TPB (Taylor and Todd 1995a), the Theory of Planned Behavior by Ajzen (1991), the Model 
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of PC Utilization (Thompson et al., 1991), the Innovation Diffusion Theory by Rogers (1995), and the Social 

Cognitive Theory by Bandura (1986) (Hennington & Janz, 2007; Williams et al., 2012). The theory identifies 

four factors that influence the adoption of technology. These factors are performance expectancy, effort 

expectancy, social influence, and facilitating conditions. It also identifies gender, age, experience, and 

voluntariness as key behaviour moderators.  Performance expectancy has to do with the possible benefit a new 

system will bring to the user, as compared to the technology in use. According to Venkatesh et al. (2003), 

performance expectancy is the strong construct that determines behavioural intention. Effort expectancy is said 

to be the extent of ease at which a system can be used (Venkatesh et al., 2003). The construct has to do with 

TAM's ease of use, and it's said to be particularly important in both voluntary and mandatory situations. Social 

influence has to do with whether or not important others believe an individual should use the system (Venkatesh  

et al., 2003). Facilitating conditions describes the idea that the necessary technical and administrative support is 

in place to aid in system use (Venkatesh et al., 2003). This construct was found to be consistent with compatibility 

in DOI theory, perceived behavioural control in TPB, and facilitating conditions in MPCU. However, the 

construct is found to be insignificant when used with performance expectancy and effort expectancy. In this 

situation it is instead a direct antecedent to usage. 

UTAUT theory is said to be one of the most highly influential models in information system research for 

predicting technology acceptance (Sun et al., 2013; Bawak, 2017). UTAUT has been used in various study 

contexts to explain the adoption factors involved in the acceptance of new technology, because it is an integrated 

model which has a broad capacity to explain the behavioral intention to adopt technology, with a better 

explanatory power (of about 70 per cent) than other models of the acceptance of technology. According to 

Venkatesh et al. (2003), one of the reasons for developing this theory was to have a unified theory that could be 

used by researchers to predict adoption without requiring any contribution from other theories (Owolabi, 2016). 
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sense of identity, which influence the adoption of technology. Also, the support received from management has 

been shown to greatly influence the adoption of innovation. When individuals in an organisation perceive the 

availability of support, then the acceptance of innovations becomes easy (Ramdani, Duan & Berrou, 2020). 

Furthermore, Tornatzky and Fleischer (1990) state that resource availability and the size of the organisation play 

a major role in the adoption of technology. They explain that larger organisations have a stronger tendency to 

accept innovations because of the availability of resources and their ability to survive the risk linked with the 

early stage of adoption.  Lastly, the environmental factor has to do with how external organisations such as the 

government, competitors and suppliers and shareholders affect innovation acceptance (Chiu, Chen & Chen, 2017; 

Xu, Ou & Fan, 2017). The availability of favourable policies, business competition, external support and legal 

frameworks can determine adoption. Considering the generic nature of TOE in providing a holistic basis for the 

study of the adoption of technology in its three contexts, it has been widely used in explaining the acceptance of 

an innovation (Ramdani et al., 2020). Despite the strength of the framework, it has been majorly criticised for its 

lack of concise constructs, which vary depending on the context (Bryan & Zuva, 2021). 
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how technology, organization, and environmental factors affect or obstruct information system adoption 

(Ramdani, Kawalek, & Lorenzo, 2009), it was deemed appropriate for use in this research. TOE was therefore 

integrated with variables from UTAUT, and other technology acceptance factors identified in previous pertinent 

research were included in the study. This framework was then categorised into individual, technological, 

organisational and environmental factors. The individual factors are experience, attitude and self-efficacy. The 

technological factors are performance expectancy, effort expectancy, compatibility and privacy. The 

organisational factors are training and technical support as well as management support, while the environmental 

factors are government policies and external support. Individual characteristics relate to individual capability, 

skills, attitude, personality, risk perception, as well as competence, such as those required for the execution of a 

project (Anders Bakkli & Malene Tennfjord, 2019; Zabadi, 2016). Technological context pertains to the 

characteristics of the innovation at hand and the potential implication of integrating it into an existing organization 

(Mouakket & Aboelmaged, 2021). According to Lian et al. (2014) , an organization's acceptance of innovation 

will be greatly influenced by its financial resources, leadership commitment, and anticipated advantages 

associated with technology . Environmental factor addresses the external elements such as government policies, 

collaboration from other organization needed for the organization readiness in acceptance of technology 

(Tornebohm, 2019).  
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4.4.1 Attitude 

Attitude plays an important role in behavioural intention to adopt a technology (Ajzen, 1991). The term attitude 

describes user’s perception towards engaging in a specific behavior (Ajzen, Fishbein, Lohmann, & Albarracin, 

2018). TAM theorises that the intention to adopt is influenced by individual attitudes which are based on the 

user’s perception of the use of technology. In TPB, one important factor that determines technology acceptance 

is the user's attitude. The theory states that the more favourable the attitude of a user to technology, the more 

positive the behavioural intention. Hussein et al. (2017), studied the influence of consumer attitude on the 

intention to adopt m-health. The study showed that a positive attitude toward m-health solutions plays an 

important role in its adoption. Aggelidis and Chatzoglou (2009) studied the acceptance of technology in hospitals 

using the technology acceptance model in individual, technological and implementation contexts. The work noted 

that attitude is a key factor that determines whether or not a user is willing to adopt an innovation. In investigating 

physicians’ intention to adopt telemedicine, Chau and Hu (2002) reported that adoption was predicted by the 

attitudes of the physicians. 

From the extensive study of adoption literature, it can be argued that the attitude of users is an important factor 

to investigate when studying the adoption of technology. Hence the formulation of hypothesis 1:  

The attitude of healthcare workers influences their intention to adopt m-health technology. 

4.4.2 Self-efficacy 

Self-efficacy theory has its foundation in Social Cognitive Theory and is said to influence an expected outcome 

(Compeau & Higgins, 1995). Self-efficacy, according to Bandura (1986), is the belief in one's ability to plan and 

act out the steps necessary to achieve a specific level of performance. Self-efficacy is not limited to the skill an 

individual possesses; rather, it includes what can be done with the skill. Behavioural intention is influenced by 

the perceived self-efficacy of an individual in the process of decision making. Compeau and Higgins (1995) state 
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that computer self-efficacy is best described as an individual skill to use a computer to accomplish a task. 

Similarly, Sezgin et al. (2018) explain mobile device self-efficacy as the personal ability users possess to 

complete a given task on the device. Self-efficacy is an important individual factor as the use of an innovation is 

dependent on skill and how users can use that skill when having to adapt to an innovation. The decision as to 

whether a system is useful or not is informed by user’s  level of expertise (Tariq & Akter, 2011; J. H. Wu, Wang 

& Lin, 2005, 2007). Researchers such as Holden and Rada (2011), Jaradat and Faqih (2014) and Venkatesh amd 

Davis (1996) argue that the greater the users’ self-efficacy the more positive their perception of the usefulness of 

information systems, which in turn positively influences their willingness to adopt new technology. Therefore, 

this study proposes hypothesis 2:  

Healthcare workers self-efficacy influences the intention to adopt m-health technology. 

4.4.3 Experience 

As defined by Zabadi (2016, pp 31), experience “is the awareness and ability needed to carry out technology-

related duties.” The experience could be prior or previous experience gained from the use of technology or system 

property or usage context. Frambach and Schillewaert (2002) explain that prior experience in the use of 

technology influences the adoption of new technology by an individual. Evaluating users perception about a 

previous technology helps in knowing their willingness or refusal toward a new system (Dillon & Morris, 1996; 

Tariq & Akter, 2011). A person who has used technology before tends to adopt new technology. Taylor and Todd 

(1995) argue that experience gained from the previous use of technology influences behavioural intention. To 

validate the influence of experience on adoption, Rahayu and Day (2015) studied the determinants of IT adoption 

among small and medium enterprises in Indonesia. They report that experience has a positive influence on the 

adoption of technology. Prior experience of the user in innovative technology can be said to influence the adoption 
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of a new technology. Hence, for this study hypothesis 3 posits a relationship between experience and the adoption 

of m-health technology:  

Healthcare workers’ experience influences the intention to adopt m-health technology 

 Technological factors 

The term technological factor refers to the characteristics of m-health technology that influence its adoption. The 

factors considered in this study include performance expectancy, effort expectancy, compatibility and system 

privacy. 

4.5.1 Performance expectancy 

This is the perception of users that using a system would improve their job productivity (Venkatesh, 2003). 

Performance expectancy relates to the usefulness of a system in accomplishing a task, increased productivity and 

other benefits found in using the technology. Previous research has investigated the influence of performance 

expectancy on behavioural intent and found that it is one of the major factors that contribute to technology 

adoption because of its positive influence on behavioural intention (Mohammad Zahedul Alam, Hu, Kaium, 

Hoque, & Alam, 2020; Cimperman, Makovec Brenčič, & Trkman, 2016; Fuad & Hsu, 2018; Lim et al., 2020; 

Rastogi, Verma, & Sushil, 2018). Regarding innovation acceptance in the healthcare sector, the ability to meet 

the job requirement and increase productivity is a major factor to be considered among healthcare providers 

(Owolabi, 2016). Thus, this research proposes hypothesis 4:  

Performance expectancy influences the intention to adopt m-health technology 

4.5.2 Effort expectancy 

Effort expectancy describes the absence of difficulty in operating a product. Several studies have found that effort 

expectancy is an important determinant in the adoption of technology as they argue that acceptance should be 
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measured based on how easily a system can be used (Alam et al., 2020; Brohi & Hakro, 2018; Cimperman et al., 

2016; Fuad & Hsu, 2018; Lim et al., 2020; Phan & Daim, 2013; Rastogi et al., 2018; I. L. Wu et al., 2011). This 

study formalises the influence of effort expectancy on m-health technology adoption as: 

Hypothesis 5: Effort expectancy influences the intention to adopt m-health technology. 

4.5.3 Compatibility 

As defined by Rogers (1995, pp 14) compatibility refers to “the degree to which an innovation is perceived as 

being consistent with the existing values, experience and need of potential adopters.” Brohi and Hakro (2018) 

state that when a technology is compatible with the existing technology of an organisation and user perception 

then the chances of adopting that technology will be high. This is in agreement with the study by  Wu et al. 

(2007), which explains the correlation between compatibility and adoption intention. The outcome of their 

research shows that compatibility has a strong influence on the adoption of technology. Using the T-O-E 

framework to analyse the determinant of enterprise resource planning technology adoption, Xu, Ou and Fan 

(2017) report a positive significance between compatibility and the adoption of ERP technology. Prince et al. 

(2019) studied the factors contributing to the adoption of m-health technology in Kenya. According to their 

research, compatibility is one of the most important variables in determining whether or not m-health technology 

is adopted. Therefore, 

Hypothesis 6: Compatibility influences the intention to adopt m-health technology. 

4.5.4 System privacy  

System privacy is the degree to which a platform is safe and secure from divulging customer information 

(Parasuraman et al., 2005).  Several researchers have shown how system privacy influences the perception of a 

user in the adoption of technology (Gagnon et al., 2016; Nisha et al., 2016; Jacob et al., 2020). Ramdani et al. 
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(2020), stated that a mobile health system should be a  platform that is secured not only from cyber attacks but 

also be a platform where users’ personal data are well safe. Therefore, 

Hypothesis 7: System privacy influences the intention to adopt m-health technology 

 Organisational Factors 

Ajzen (1991) argues that some of the factors that determine behavioural intention can be linked to the presence 

or absence of the resources needed by an individual to perform a task, The study goes further to explain that the 

more available the resources, the less resistance to the use of technology. As stated by Venkatesh et al (2003), an 

individual’s belief concerning the existence of facilitating conditions influence use behaviour. The amount and 

type of support provided to employees by an organisation to use a technology refers to facilitating conditions 

(Talukder, 2008). Training and management support are found to be very important in influencing an individual 

in an organisation to use an innovation (Venkatesh et al., 2003). Gagnon et al. (2016) reviewed various factors 

that influences the adoption of m-health technologies by health professionals. Among the organisational factors 

reviewed, management support was found to have a significant influence on potential users' intention to adopt.  

4.6.1 Management support 

Management support is explained in terms of the encouragement provided by the management to facilitate 

adoption. The literature review found that the management of an organisation must deliberately sell the idea of 

an innovation and also provide an appropriate atmosphere when  transiting into a new technology (Li et al., 2005; 

Najaftorkaman et al., 2013). The absence of support from management during the change process would give 

rise to uncertainty, which would affect the willingness to accept the change. Hence, 

Hypothesis 8: Management support influences the intention to adopt m-health technology. 
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4.6.2 Technical support and training 

Technical support is an important factor in m-health adoption as well as the provision of adequate training to use 

the system. Before deploying innovation in an organization, it is necessary to assess the organization's 

technological strength in terms of the technical infrastructure in place to enable the use of technology. (Faber, 

2014; J. H. Wu et al., 2005, 2007).  Research findings such as Cresswell et al., 2013 and Jacob et al., 2020 have 

shown that the provision of adequate training and technical support often influences individuals’ adoption of 

innovation. Igbaria et al. (1997), showed that this factor improves users’ understanding, which leads to the 

development of favourable attitudes and a greater use of the technology. 

The importance this organizational element cannot be overemphasized because this will increase users’ 

confidence that the infrastructure that would support their work is available. This leads to  

Hypothesis 9a: Technical support influences the intention to adopt m-health technology 

Hypothesis 9b: The availability of staff training influences the intention to adopt m-health technology 

 Environmental Factors 

Environmental context refers to the context in which an organisation conducts its business, competes, gets support 

and collaboration from providers, and works within the regulation of its business environment (Mujahed, Ahmed 

& Samikon, 2020). According to Baker (2012), the environmental context consists of the industry structure, the 

availability of external support and the regulatory environment. The environmental context is the set of 

opportunities and constraints that affect an innovation (Oliveira & Martins, 2011).  Competitive pressure, as 

stated by Ramdani et al., (2009) is a feature of an industry's structure that might influence the adoption of new 

technologies. They refer to the pressure from competitors in the same industry that is felt by a firm (Awa et al., 

2017). The existence of supportive infrastructure also influences the adoption of innovation.  Support from the 

IT industry such as the availability of expertise and technological services has a strong impact on the adoption of  
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new technology (Dwivedi et al., 2012; Rahayu & Day, 2015).  A study conducted by Premkumar (1999) showed 

that the presence of external support from other firms has a major influence on an organisation in adopting an 

innovation. Lau and Kwok (2007) studied the various environmental factors influencing the adoption of e-

commerce in Hong Kong and report that the existence of appropriate telecommunication infrastructure plays an 

important role in the adoption of an innovation. The better the telecommunication infrastructure of a country, the 

higher the possibility of the adoption of new technology.   

4.7.1 Government support 

Regulatory support from the government has also been found to positively influence an organisation in the 

adoption process (Baker, 2012). A regulation that works in support of an organisation would make the 

organisation willingly consider new technology for adoption, but when regulations are too stringent, this affects 

adoption negatively. This yields  

Hypothesis 10: Regulatory policies influence the intention to adopt m-health technology 

4.7.2 External technical support 

The availability of technical support from a third party has the likelihood of influencing technology acceptance. 

Adoption intentions are often influenced by network stability and relatively cheap services that are affordable to 

user (Nwagwu & Areo, 2020). This can be provided by the telecommunication industry with the support of 

government in regulating cost associated with the use of mobile services in health industry. 

Hypothesis 11: External technological support influences the intention to adopt m-health technology. 
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Table 4.1: Summary of the constructs used in the framework 

Factors Construct Source  

Individual factors Mobile self-efficacy Social Cognitive Theory 
(Compeau & Higgins, 1995) 

Experience (Taylor & Todd, 1995)  

Attitude Technology Acceptance Model 
(Davis, 1989) 

Theory of Planned Behaviour 
(Ajzen, 1991)  

Technological factors Performance expectancy UTAUT (Venkatesh et al., 2003) 

Effort expectancy UTAUT (Venkatesh et al., 2003) 

Compatibility DOI (Rogers, 1995) 

System privacy (Parasuraman et al., 2005) 

Organisational factors Training and technical support UTAUT (Venkatesh et al., 2003) 

TOE (Tornatzky & Fleischer, 
1990) 

Management support UTAUT (Venkatesh et al., 2003) 

TOE (Tornatzky & Fleischer 
1990) 

Environmental factor Government Support TOE (Tornatzky & Fleischer 
1990) 

External Support TOE (Tornatzky & Fleischer 
1990) 

 

 Chapter Summary  

The chapter has discussed various innovation adoption theories and the literature relating to previous research 

into the adoption of technology. UTAUT was chosen for this research because of its strength relative to other 

theories of adoption, and it was extended by the inclusion of factors from the T-O-E framework, because it is 

sufficiently flexible to make such inclusion possible and because of its ability to give a broader perspective on 
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how an innovation is adopted. The chapter went further by categorizing m-health adoption into four contexts, 

which are the individual, the technological, the organizational and the environmental. A total of eleven factors 

were identified and explained in detail.  

The next chapter discusses the research methodology for this study. 
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CHAPTER 5: RESEARCH METHODOLOGY 

 Introduction 

The method of gathering, evaluating and interpreting data for the purpose of finding answers to questions is 

known as research (Kumar, 2011). For research to be conducted successfully, it has to be done systematically. 

This systematic approach to seeking answers to research problems is known as a research methodology (Wilson, 

2014). This chapter discusses the approaches used for this study, the method of data collection, and the sample 

selection. The chapter firstly explains research philosophy, approach, strategy and design of the research, and the 

techniques of data collection and analysis. 

 Research Paradigm 

Patton (1990), described a research paradigm as a world view and a way of breaking down the complexity of the 

real world.  It is a way of looking at the social world and is composed of philosophical assumptions that guide 

thinking and action (Guba & Lincoln, 1994). Understanding the research paradigm in a study is very important 

because it provides the trajectory that helps put research in perspective. It is necessary to understand how to go 

about finding answers to the research questions relative to the phenomena under study. Essentially, a research 

paradigm describes knowledge development and the nature of that knowledge (Saunders, Lewis, & Thornhill, 

2007)(Saunders et al., 2007).  The choice of method used in conducting research depends on the paradigm guiding 

the research activity. Guba and Lincoln (1994) identify three factors that help define the research paradigm, which 

are ontology, epistemology and methodological assumption.  

5.2.1 Ontology  

This refers to belief about the nature of reality and asks about human perception of the social world (Wilson, 

2014). In other words ontology studies what exists in the social world and the assumption of reality. It is used to 

discuss questions to build theories and understand the world better. Guba and Lincoln (1994) state that ontological 
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assumptions respond to the question: what exactly is reality's nature?  Objectivism and subjectivism are the two 

broad views that determine the nature of a person’s ontology. According to Neuman (2007), researchers with an 

objective view believe reality exists independently, while those with a subjective view believe that the outcome 

of reality is dependent on social processes. The difference between the two positions is based on how a researcher 

believes knowledge is created.  

5.2.2 Epistemology  

The term epistemology relates to the nature of knowledge and the process of acquiring and validating it (Burrell 

& Morgan, 1979). Saunders et al. (2007), put it simply as what makes up an acceptable knowledge in a field of 

study. Epistemology is focussed on knowledge gathering and the development of new theories that are better than 

existing ones (Grix, 2002). Positivism and interpretivism are the two major positions held in epistemology. 

5.2.2.1 Positivism 

The word positivism was first used by French philosopher Auguste Comte for his philosophical position that 

knowledge can be acquired through experience, which can be advanced through experiment and observation 

(Cohen et al., 2013). Positivism takes an objective position independent of those involved in the study when 

conducting research (Wilson, 2014). Research that is based on this approach is usually devoid of a researcher’s 

influence on the participants in the research, which makes it truly objective (Wilson, 2014). This approach uses 

a combination of deductive logic and empirical observation to ascertain causal laws that can be applied to large 

population to make predictions (Neuman, 2003). The law of cause and effect is used to govern research that 

adopts this approach, and it results in quantifiable data.  

5.2.2.2 Interpretivism 

This research approach agrees that natural science can be used to study the physical world but is not suitable for 

studying the social world, which contains several characteristics that define it (Guba & Lincoln, 1994). 
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Understanding that the behaviour of an individual participant in the social world is not generalizable to a 

population is the main factor an interpretivist researcher considers when conducting research (Wilson, 2014, Guba 

& Lincoln, 1994). To put it simply, interpretivism seeks to understand human behaviour and the social world 

(Bryman, 2012). This paradigm is frequently used in qualitative research because its methods are inductive and 

it has high validity, as opposed to the generalising that takes place in the positivist approach. 

The epistemological stance taken for this research is positivist. This stance was taken for the purpose of precision, 

because of its emphasis on observable fact. Also, the objective position of this approach makes the data collected 

truly reliable as it cannot be influenced by the researcher (Wilson, 2014). Although this research reflects the 

adoption of a positivist approach, it combines a quantitative and qualitative processes to produce a better 

understanding of the phenomenon under study. 

 Research Approach 

A researcher usually adopts either a deductive approach or an inductive approach, depending on the problem 

under study (Saunders et al., 2007). 

The deductive approach, as described by Lancaster (2005, pp 22), involves the use of a “set of techniques for 

applying theories in the real world in order to test and assess their validity.” It is an approach that involves the 

development and testing of a hypothesis or theory through empirical observation. This approach is commonly 

adopted in the natural sciences, where developed theories are subjected to rigorous testing in order to test their 

validity (Saunders et al., 2007). Deductive reasoning is sometimes called the top-down approach because it moves 

from a theoretically expected pattern to observation that tests if the pattern actually exists (Barbbie, 2010). 

Deductive reasoning is characterised as operationalization, reductionism and generalisation. Operationalization 

ensures that concepts are measured quantitatively. This is then followed by the reduction of the concept into 

measurable smaller elements, and finally generalisation, with the use of the sample set (Saunders et al., 2007).  
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On the other hand, the inductive approach aims at theory development in order to explain empirical observation 

of the real world (Lancaster, 2005). This can be likened to using a bottom-up approach whereby a researcher 

moves from specific observations to generalised theory  (Lodico, Spaulding, & Voegtle, 2006). This empirical 

observation can be based on personal experiences or observed patterns from which hypotheses can be formulated 

and explored, which will finally result in the development of theories or the drawing of general conclusions. 

According to Lancaster (2005), the inductive approach is quite flexible in terms of sample size and because any 

sort of data or information can be used to develop theory.  

The choice of the school of thought used in a research project is dependent on the available knowledge in the 

study area. Since inductive reasoning aims at theory development, this approach is suitable for a study where 

there is no available theory to guide the study and where the study is not concerned about making generalisations. 

However, in a case where there are existing theories and generalised conclusions are to be made, then a deductive 

approach is more suitable. This study employs the deductive approach to investigate the m-health adoption factors 

among healthcare workers because of the existence of prior knowledge in the field.  

 Research Design 

A research design is the method adopted by a researcher to investigate a phenomenon and provide answers to 

questions about it (Kumar, 2011). It is a “blueprint for the collection, measurement and analysis of data created 

to answer research questions” (Sekaran & Bougie, 2016, pp 108). A research design could be explorative, 

descriptive or explanatory. Exploratory designs are used when the knowledge about a subject is limited and new 

ideas need to be generated (Gray, 2013). According to Babbie (2004), it is done to satisfy the researcher's curiosity 

to have a better understanding of the subject. Descriptive study is conducted when an existing phenomenon needs 

to be described. It aims at providing what is endemic to the issue under study through the description of situations 

and events  (Gray, 2013). It usually involves using statistics to interpret the data. This type of research can be 
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conducted through a sample survey and is frequently longitudinal in nature. Lastly, explanatory research finds 

how and why a relationship exist between two aspects of a phenomenon (Kumar, 2011). It explores causal 

relationships and is performed through laboratory and field experiments. This research design aims to develop a 

theory that would be used to explain the subject under study, which in turn leads to generalisation. 

A descriptive research design was applied in this research project. The study began by conducting an extensive 

literature review on the state of the healthcare system in Nigeria, followed by the identification of the current 

technology used for healthcare service delivery, which was then narrowed down to the use of mobile technology 

for healthcare purpose. A framework was developed from the work of previous authors, based on technology 

adoption theories found in the literature. Research questions and objectives were developed afterwards. 

Questionnaires and an interview protocol were developed from the research questions and objectives. To validate 

the research instruments, a pilot study was conducted and based on its outcome modifications were made to the 

research framework.  

 Research Method  

Research approach as defined by Creswell is the plan and procedure used in conducting research, It includes the 

method used in collecting, analysing interpreting data (Cresswell, 2014). The choice of a research approach 

should depend on the problem under study. There are three approaches that are used in studying a phenomenon. 

These are the qualitative, quantitative and mixed-method approaches. Quantitative approach may be adopted for 

the purpose of exploring and developing an understanding of an individual or group, or a social or a human 

problem (Cresswell, 2014). It is concerned with how people construct their experiences and their worlds, and the 

meanings they give to them (Merriam, 2002). Qualitative research is subjective in nature because it measures 

narrative data (Wilson, 2014). The data used in a qualitative approach can be gathered through interviews, 

observations and documents. Mixed approach uses both quantitative and qualitative processes in a research study. 
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This is done to have a complete understanding of the phenomenon been studied rather than what happens when 

using only the quantitative or qualitative approach, which have their limitations (Cresswell, 2014).  

To this end, this research used both quantitative and qualitative methods to provide answers to the research 

questions. A survey questionnaire was designed to collect data from healthcare workers who represent the larger 

population of healthcare worker on the various tiers of healthcare in Nigeria. A questionnaire was seen as an 

appropriate instrument to gather the perceptions of healthcare workers on the possible factors that influence m-

health adoption, because they are the primary users of the technology and getting their perspective on the 

possibility of its adoption is very important to its success in the country. Also, the opinions of managers, who are 

the decision-makers of the organisation was gathered through interview, on the issues related to the use of m-

health technology in their organisation. Using this method made it possible to answer the research questions 

effectively.  

 Research Time Dimension 

In conducting a research project, time is considered as an essential factor, because it helps to determine the 

duration of the data collection activity (Brink et al., 2018). Based on the time required for data gathering, a study 

can be cross-sectional or a longitudinal. Cross-sectional study is a type of study that is carried out at a particular 

point in time. As opposed to a cross-sectional study, a longitudinal study is often conducted over an extended 

period.  For the purpose of this study, the cross-sectional research time dimension was employed. describes it as 

a study in which observations about a target population or phenomenon are collected at once within a limited 

timeframe. The data collection exercise is non-recurrent and involves a single set of participants, making it 

manageable and less time-consuming  (Brink, Hilla et al., 2018). This study is descriptive in nature and, as stated 

by Barbie (2010), a cross-sectional study is suitable for the study at hand. 
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 Research Strategy 

Research strategy as described by Bryman (2008), is the position of a researcher in relation to carrying out a 

study. The goal of research strategy is to guide a researcher on the effective method that can be applied in finding 

answers to research questions and achieving the research purposes. The research questions and objectives, the 

existing knowledge, time constraints, resource availability, and the philosophy guiding the study all influence the 

method of research chosen, since no strategy is superior to another (Saunders et al., 2007). The various types of 

research strategy as identified by Saunders et al. (2007) are experiment, survey, case study, action research, 

grounded theory, ethnography and archival research. Survey research is a popular approach used in data gathering 

that involves a large number of respondents (Lancaster, 2005). It usually involves adopting the deductive 

approach used in descriptive and exploratory research (Saunders et al., 2007). This method employs highly 

structured questionnaires for data collection. These projects answer questions of ‘who’, ‘what’, ‘where’ and 

‘how’. This research strategy allows a researcher to collect quantitative data which can be analysed using 

descriptive and analytical inferential statistics. Although questionnaires are commonly used in survey research 

strategy, structured observation and structured interviews are also used for data collection (Saunders et al., 2007). 

Furthermore, to ensure that this strategy is properly used, the researcher must ensure that the sample is properly 

representative, the questionnaire must be properly designed and tested, and finally the response rate must be 

adequate.  

This study employed the mixed method approach to collect data from healthcare professionals due to their large 

population and also to perform statistical analysis on the data. As previously stated by Saunders et al. (2007), 

although data can be collected through questionnaires, interviews are also applicable, stating that the decision to 

use a specific research strategy should be informed by existing knowledge on the subject under investigation, 

time constraints, resource availability, research objectives, and the research philosophy, because no strategy is 

superior to another. To achieve the objective of the research, the need to consider all factors that adequately 



 

81 
 

influence m-health adoption is important, which means that data must be gathered on a wide spectrum of topics. 

Also, from a positivist philosophical standpoint, the deductive approach is typically used to test existing theories. 

Furthermore, in a situation where generalisation and large sample size are important, the survey research strategy 

is best suited for such a study. The present study follows the standard description of what a survey study involves. 

 Population of the Study  

A population is the group of people or the element a researcher wants to generalize a finding to (Daniel, 2004).   

These are the actors or cases that can provide answers to research questions. The target population for this study 

consisted of healthcare workers and the management of selected Nigerian hospitals. The healthcare workers of 

the selected healthcare organisations are doctors, nurses, pharmacists, laboratory scientists, administrators and 

dieticians. The decision to include the managers of the hospital was taken because they are the decision-makers 

in these organisations and they have a better insight in providing answers to the questions asked. The study 

included participant from teaching hospital, private hospitals and healthcare centre. The total number of the target 

population was 1520. 

Table 5.1: Data Source on Sample Size 

Study Site Healthcare workers Data Source 

Lagoon Hospital 100 Human Resource Department, Lagoon Hospital Ikeja Lagos 

Reddington Hospital 90 General Manager, Reddington Hospital, Victoria Island Lagos 

Isalu Hospital 60 Head of Human Resources, Isalu Hospital, Ogba Ikeja Lagos 

St. Nicholas Hospital 150 Administrative head, St. Nicholas Hospital, 57 Campbell 
Street, Lagos Island. 

LUTH 1100 Head of Ethics, Lagos university teaching hospital.   

Iwaya Health Centre 20 Medical Officer, Yaba Local government Development Area  

Total  1520  
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 Sampling 

A sample can be defined as the selection of a relatively small group of cases drawn from a large population for 

an investigation, to predict a situation or an outcome regarding a larger population (Kumar, 2011). Getting data 

from an entire population is usually unrealistic. To effectively conduct such a study, a small representative group 

that shares certain relevant characteristic with the total population can be drawn. This is called a sample. The 

process by which a sample is drawn from a large population is called sampling. There are two forms of sampling 

and they are probability sampling and non-probability sampling. Probability sampling involves random selection 

from a large population, where everyone has an equal opportunity to be selected (Babbie, 2007) while non-

probability sampling does not involve giving an equal opportunity to everyone. The key to probability sampling 

is random selection, as this captures the representativeness of the population of the study, based on their having 

an equal chance of selection. Types of probability sampling include simple random sampling, systematic 

sampling, stratified random sampling and cluster random sampling. Purposive sampling, snowball sampling, 

convenience sampling and quota sampling are some types of non-probability method. Some of types of 

probability sampling are discussed below. Simple random sampling is the type of random sampling where each 

member of the population has an equal chance of been selected. Stratified sampling allows a population to be 

grouped into strata based on predefined attributes, and afterwards a sample can be drawn from each stratum using 

simple random sampling (Kumar, 2011; Sekaran & Bougie, 2016). This type of sampling is used when there is a 

criterion guiding selection. Purposive sampling is based on the researcher’s judgment of who can provide the best 

information needed to achieve the research objective (Kumar, 2011).  According to Brink et al. (2018), the major 

benefit of this sampling technique is that it allows for sample selection based on the knowledge of the phenomena 

under study 

A stratified sampling technique was used for this study, because the healthcare system under study is divided into 

different tiers based on its management. Nigerian teaching hospitals belong to the third tier of the healthcare 
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system, private hospitals could belong to all three tiers of healthcare based on the function they perform, and 

primary healthcare belongs to the lowest tier of the healthcare system. Also, interviews were conducted with 

managers of the organisations. The purposive, non-probability approach was adopted for this purpose. This was 

because of the need to gain insight into the factors that influence the adoption of m-health in hospitals and these 

answers could be provided only by those who manage the affairs of the organisation. These hospitals were chosen 

to ensure that various levels of the hospital system in Nigeria were represented. Afterwards, healthcare workers 

were randomly chosen to ensure that the perception of the use of technology were not restricted to the clinicians 

alone. The final data included six healthcare organisations, which were seen as representing the whole population 

of Nigerian healthcare workers.  

 Sample Size 

This is the number of cases from which the information required for research project is obtained. The Krejcie and 

Morgan (1970) formula was used to calculate the sample size for study. The total population was 1520, consisting 

of 1,100 healthcare workers in Lagos University Teaching Hospital (LUTH), 60 healthcare workers in Isalu 

Hospital, 150 at Nicholas, 90 at Reddington, 20 at the healthcare centre, and 100 at Lagoon Hospital. Using the 

Krejcie and Morgan (1970) sample size formula, a sample of 255 respondent was drawn. 

𝑛 =
𝑥ଶ𝑁𝑃(1 − 𝑃)

𝑒ଶ(𝑁 − 1) + 𝑥(1 − 𝑝)
 

Where  

X2 = Chi-square degree of freedom 

P= Proportion of population 

N= Population size 
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n= Sample size 

e= Margin of error 

The questionnaire was administered to each hospital, based on the calculation of the individual sample size for 

each healthcare facility using  

SI =
PI

TP
 x 255  

Where  

SI = Individual sample size 

PI= Individual population size 

TP= Total population 

The table below shows the sample frame for the distribution of the questionnaire 

Table 5:2: Research Sample  

Study Site Population Sample Size 

Lagoon Hospital 100 17 

Reddington Hospital 90 15 

Isalu Hospital 60 10 

St. Nicholas Hospital 150 25 

LUTH 1100 184 

Iwaya Health Centre 20 5 

Total  1520 255 
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 Data Collection Method 

Data collection is the process by which a researcher goes about providing answers to research question. There are 

several tools that are used for data gathering exercises such as questionnaires, observations, individual interviews 

and focus group interviews. A detailed explanation of the instrument used for this research is given below.  

5.11.1 Questionnaire 

A questionnaire is a pre-developed set of questions to which the respondent answers, usually in a pre-determined 

manner (Sekaran & Bougie, 2016). They are usually a less expensive way of collecting a large amount of data. 

They are often used in gathering data in surveys. The questionnaires can be administered in three different ways: 

the face-to-face method (personally distributed), the online method and the mailed method.  

5.11.2 Questionnaire development 

The questionnaire designed for this study was divided into six sections. The first section consisted of general 

information which was designed to collect basic information about the respondents and the hospitals they work 

in. The questions in section A included the demographic information of the respondent, such as age, gender, the 

type of hospital the respondent worked at, a description of the respondent’s job and the staff strength of the 

organization. This section also included questions about the current use of ICT's such of mobile phones, laptops, 

desktops, internet and medical applications, and the respondent was asked to specify other types of technology 

used which were not included in the options given.  Options were provided to respondents to rank the frequency 

of use of the ICT tools on a scale of 1 to 5, where 1 represented never and 5 represented very often. Next, the 

question of what the technology was used for was asked. Respondents were also asked about their knowledge of 

the use of mobile devices for healthcare service delivery by ticking boxes headed either  yes or no. The question 

next to this was based on what the mobile devices were used for. The purpose of this section was to gather the 

demographic information of respondents as well as to learn the various ICT tools used for work, and what they 

are used for.  
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Section B assessed the individual factors that influence the adoption of m-health among healthcare workers in 

Nigeria through a Likert scale which represented their extent of agreement (where 1 = strongly disagree and 5= 

strongly agree).  

Section C assessed the technological factors that influence the adoption of m-health among healthcare workers 

in Nigeria through a Likert scale which represented their level of agreement (where 1 = strongly disagree, to 5= 

strongly agree).  

Section D assessed the organisational factors that influence the adoption of m-health among healthcare workers 

in Nigeria through the Likert scale which represented their level of agreement (where 1 = strongly disagree, to 

5= strongly agree). 

Section E assessed the environmental factors that influence m-health acceptance among healthcare workers in 

Nigeria through a Likert scale which represented their degree of agreement (where 1 = strongly disagree, to 5= 

strongly agree).  

The possibility of m-health technology adoption was investigated in section F, using a Likert scale of 1 to 5 

(where 1 = strongly disagree, to 5= strongly agree). Lastly, ‘barriers to adoption’ was the topic in section G, and 

respondents were asked to rate them on a scale of 1 to 5. The section listed various factors that influence the 

adoption of m-health technology, ranging from individual factors to environmental factors. The intention of the 

respondent to adopt this technology was also assessed in this section, and lastly what potential barrier could hinder 

the adoption of m-health.  

The questions were based on the theories tested in this research so that answers to the research questions could 

be provided. Some of the questions in the survey instrument were adapted from a past study on m-health adoption, 

while the rest were formulated by the researcher. 
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 Interview Protocol 

An interview is a method of data collection a researcher uses to gather information from a participant for research 

purposes. An interview is a guided, purposeful conversation between two or more people (Sekaran & Bougie, 

2016).  Interviews can be categorised as structured, semi-structured or unstructured. A structured interview is an 

interview where a pre-planned sequence of questions is prepared by a researcher before entering an interview. 

An unstructured interview is an interview where an interviewer does not have a planned sequence of the question 

to ask when in the interview. A semi-structured interview is an interview where an interviewer prepares some 

open-ended questions on the topic under investigation but also allows discussion of other issues related to the 

topic. This type of interview gives an interviewer the opportunity to give prompts to the interviewee where a 

question is not understood or too brief a response was given (Mathers et al., 2002). Also, an interview could be 

conducted face-to-face, online, or telephonically. 

Both questionnaires and interviews were used for data collection in this study. The questionnaires were 

administered using both the personal method and the electronic method. The electronic method was chosen 

because one of the organisations specifically requested that a copy of the questionnaire should be sent to them, 

which they later forwarded to the email addresses of their staff for them to print and fill out the questionnaire. 

Some of the questionnaires that were administered using the personal method were handed over to a 

representative in the administrative department of the hospital and later distributed to the healthcare workers of 

the hospital. A date was fixed for the questionnaires to be collected. Although the researcher had made provision 

to use the online survey method, this was not welcomed by the hospitals. Also, for hospitals to whom access was 

granted to the researcher, the questionnaires were personally administered to the healthcare workers. On the day 

the questionnaires were administered, the researcher approached the study site and the purpose of the visit was 

explained. The researcher remained on site until the questionnaires had been completed to ensure that questions 

that needed clarity were addressed if need be. It took about 15 to 20 minute to complete the questionnaire and 
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afterwards it was handed back to the researcher.  Of the 255 questionnaires distributed only 220 were returned, 

with only 201 of them usable, which makes the response rate 79 per cent.   

A semi-structured interview with managers of the hospitals was also used for this study to obtain information 

relating to the technology available, the policies in place, and the infrastructural capacity in existence. The 

interviews were conducted both face-to-face and by telephone, depending on the interviewees’ preference. The 

interviews were recorded using a mobile phone. They were recorded so that the interviewer could always go back 

to them if the need arose, and it also helped to concentrate the mind and to stop the interviewees from repeating 

themselves, as happens in the note-taking process. Prior to the commencement of the interviews, the interviewees 

consent was obtained. Only 3 managers on the 6 health sites consented to be interviewed. These were at Isalu 

Hospital, Lagos University Teaching Hospital (LUTH) and the Primary Health Centre of the Yaba local council 

development area. Each interview lasted for about 30 minutes 

 Pilot Testing 

Pilot testing as defined by Abu Hassan et al. (2006) is a small study to test research protocols, data collection 

instruments, sample recruitment strategies, and other research techniques in preparation for a larger study. In 

other words, a pilot study is a process of pre-testing a research instrument with a smaller sample before using the 

instrument for the actual study. The reason for this is to identify the shortcomings of the instrument and improving 

on them to ensure the quality of the main study. The questionnaire used for this study was pre-tested with 30 

respondents who were healthcare workers. The questionnaire was then improved, based on comments from the 

respondents and the researcher's analysis.   

 Validity 

Sekaran & Bougie (2016:150) defined validity as "the test of how well an instrument that is developed measures 

the particular concept it is intended to measure." It helps with knowing whether the concept specified in the 
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research are measured accurately. According to Kumar (2011)  face or content validity, construct validity and 

concurrent or predictive validity are the common type of validity technique used in research. Face or content 

validity assesses the extent to which a measuring instrument is measuring what it intends to measure, based on 

the logical link between the research questions and the objectives of the research. Construct validity addresses 

how well the results derived from the measurements fit the theories around which they were designed (Sekaran 

& Bougie, 2016). Concurrent validity is based on how well an instrument compares with a second assessment 

concurrently done, while predictive validity can be assessed based on its ability to predict the outcome of the 

research (Sekaran & Bougie, 2016; Kothari, 2010. 

The survey instrument used in the context of this research was subjected to tests of content and face validity. In 

terms of content validity, the researcher conducted an extensive study of the literature on previous studies to 

understand how the construct that relates to the research framework, as well as the research objectives, were 

defined, and the context in which they were used. This was done to ensure that the content of the research 

instrument correctly reflected the research questions and the objectives of the research. After the content analysis 

had been done, the researcher further approached four healthcare workers to test the face validity of the research 

instrument. The questionnaire was given to them, and they were asked to carefully examine it and give their 

opinion on it. This was to ensure that the issue of ambiguity was addressed before going to the field, and also so 

that they could make contributions where necessary. Concerns regarding the ambiguity of questions identified by 

the healthcare workers were addressed, and so the research instrument was modified to ensure clarity. 

 Reliability 

A measuring instrument that produces consistent result when used to collect the same type of information under 

the same or similar condition is regarded as reliable (Kumar, 2011). The coefficient of reliability varies from 0 to 

1(Lodico et al, 2006).  The characteristics of reliability commonly evaluated include stability, internal consistency 
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and equivalence reliability (Brink et al, 2018). According to Sekaran and Bougie (2016), the stability of an 

instrument can be measured using either the test/re-test or parallel-form reliability. Test/re-test method uses an 

instrument more than once under the same conditions with the same set of respondents while parallel-form 

reliability involves having a high correlation between two set of measures of same construct. Lodico et al (2006), 

stated that internal consistency refers to the uniformity within a measuring instrument. It addresses how well the 

questions on survey instrument measures a common variable (Brink et al, 2018). Split-half reliability and 

Cronbach’s alpha coefficient can be used to determine the internal consistency of an instrument. Split-half 

reliability shows the reliability between the two halves of an instrument while Cronbach’s alpha co-efficient are 

often used in very structured quantitative survey instrument. Equivalence reliability is the type of reliability 

whereby a parallel form of the same test is given to participants. The scores on the forms are then compared to 

determine the correlation between them.  

In this study, Cronbach's alpha was used to test for the internal consistency of the scale used in the questionnaire.  

The relationship between items  are shown by their correlation in  Cronbach’s alpha coefficient (Sekaran & 

Bougie, 2016). Cronbach’s Alpha coefficient ranges from 0 to 1. The closer the coefficient is to 1, the higher the 

internal consistency. Reliability less than 0.6 is generally said to be poor, a figure around 0.7 is well accepted, 

and anything above 0.8 is referred to as good (Sekaran & Bougie, 2016). 

The data collection process took five weeks. Afterwards the questionnaires were sorted by separating the useable 

ones from those that were unusable. Data coding from the questionnaire was done with the SPSS software, and 

Nvivo was used to identify the separate themes in the qualitative data.  

 Data Analysis 

The analysis began with the cleaning of the data. This was to ensure that responses that were not usable were 

separated from those that were. This was followed by a data coding exercise. Data coding is done to categorise 
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data according to their type before typing them in. After the data had been entered, missing and invalid responses 

that were out of the range coded by the researcher were taken care of before the analysis of the data began.  A 

total of 201 responses were found to be usable and were entered into the (SPSS) software. Statistical analysis is 

very important in quantitative research in order to make sense of the data gathered. According to Brink et al., 

(2018) it enables researchers to reduce, summarise, manipulate, interpret and communicate the results of 

quantitative data. Therefore, descriptive and inferential statistics were performed on the data. Descriptive 

techniques are used in describing and presenting data using measures such as the mean, median, mode, variance, 

and standard deviation, which are often presented with the use of graphs, charts and tables (Cohen, 2007).  

Inferential statistics was used to check relationship among variables from sampled data. Multiple regression was 

used in this research. P-values were generated for predictor variables, which were used to test hypotheses.  

The Nvivo software was used to analyse qualitative data derived from the interviews. According to QSR 

international (2021), the software helps to import, sort and analyse data from various sources, thereby examining 

the relationship between data which are combined by linking, shaping, searching and modelling.  Given the 

software qualities, which include robust text capabilities and multimedia functionalities necessary for organising 

data in qualitative research, it produces more rigour and precision in analysis (Zamawe, 2015). It also aid in 

completing activities such as data management and organization, understanding of theoretical and conceptual 

concerns raised during study, data modelling and reporting and enhances further investigation into generated data 

(Hamed Hilal & Said Alabri, 2013). It works well with a variety of research design, including phenomenology, 

mixed methods, discourse analysis, and others (Sanusi, 2019). Additionally, it has been demonstrated to be quite 

helpful for time management, convenient location, and theme classification  (Dollah, Abduh, & Rosmaladewi, 

2017) and as a result Nvivo was considered appropriate for this study given the outlined benefits and suitability 

with the research design. 
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 Ethics 

According to Gray (2004), research ethics is related to the appropriateness of the conduct of a researcher 

concerning a research subject or those directly affected by the research. Ethical considerations involving research 

participants, as stated by Akaranga and Makau (2016), include: advocacy and safety, anonymity, confidentiality 

and privacy, beneficence, deception, non-maleficence and voluntary and informed consent. The researcher 

adhered strictly to all instructions provided by the University of KwaZulu-Natal social science and humanities 

ethics committee. Before beginning the data collection process, an application for ethical approval was submitted, 

and the institution provided a gatekeeper clearance. The researcher next went to the administrative department 

head of the hospital to ask for permission to conduct a survey.  

The researcher subsequently requested the involvement of hospital administrators and other staff members in th

eir offices, to which they had been granted access. The researcher explained the purpose of the study and the 

value of consent to the participants. A consent form and a questionnaire were given to those who agreed to 

participate in the study. Even though research participants' confidentiality was assured, some of them did not 

include their names for fear of losing their anonymity. The head of administration signed the consent form, noting 

that it covers the entire staff, in the case of hospitals where the research instrument was requested to be delivered 

to a representative to distribute among the healthcare personnel. 

 Chapter Summary 

This chapter has discussed the methodology adopted for this research. The study was conducted from a positivist 

standpoint. Data collection exercise was done using mixed method. A validated questionnaire was used to collect 

data from 255 healthcare workers, but only 220 were returned. Out of the 220 returned only 201 were found 

usable. Also, managers of three hospitals were interviewed so that they could give their perspective on the factors 

influencing m-health adoption in their organizations. Participants were selected through stratified random 
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sampling, while purposive non-random sampling was employed in the selection of the interviewees. Quantitative 

data were analyzed with descriptive and inferential statistic. The researcher ensured that ethical standards were 

strictly adhered to in the process of data collection. The findings of the data analysis are presented in the chapter 

six. 
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CHAPTER 6: DATA ANALYSIS AND FINDINGS 

 Introduction 

This chapter focusses on the analysis of the data and the presentation of the findings. The main purpose of this is 

to answer the research questions put forward by the researcher. There are two parts in this. The first part analysed 

the data collected by using the questionnaire using descriptive statistics such as frequency count and percentages. 

In addition, regression analysis and the analysis of variance (ANOVA) were used to test the hypotheses. The 

second part of the section presents the qualitative data, which are coded and analysed in line with the research 

questions.  

 Reliability Analysis 

A measuring instrument is said to be reliable if it produces a consistent results when used to collect the same type 

of information under the same conditions over time (Kumar, 2011). Cronbach's alpha was used to test the internal 

consistency of the scale used in the questionnaire answered by the respondents in the study. Reliability of below 

0.6 is considered weak. Anything in the range of 0.7 is well accepted and anything above 0.8 is referred to as 

good (Sekaran & Bougie, 2016). As shown in Table 1.1, the internal consistency for each section was close to or 

over 0.7, which indicates that the instrument used was reliable. 
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Table 6:1: Reliability of Questionnaire 

 

                                     

 

 

 

 

 

 

 

 Demographic Description 

In relation to the adoption of innovations, Venkatesh et al. (2003) emphasised the significance of demographic 

data on technology users, such as their age and gender. Likewise, the survey sample as depicted in Table 6.2 

shows that the majority of the respondents were females (107; 53.2%) while the 94 males made up 46.8% of the 

total number of the respondents. The findings further show that most of the healthcare workers were young adults 

whose ages ranged between 26 and 35 years (45.3%). Furthermore, majority of the participant were doctors as 

indicated by research data (64; 31.8%), closely followed by other professionals (55; 27.4%), who included 

medical laboratory scientists, radiologists, physiotherapists and dieticians. 

 

Questions per Section N Number of 

items  

Cronbach’s 

Alpha Value 

Current ICT tools used to perform your duties 201 5 0.707 

Use of technology for work-related purposes 201 7 0.784 

Current use of mobile devices (m-health) for work  194 6 0.792 

Individual factors influencing m-health adoption  196 8 0.717 

Technological factors influencing m-health adoption 199 7 0.726 

Organisational factors influencing m-health adoption 201 4 0.901 

Environmental factors influencing m-health adoption 200 5 0.857 

Potential adoption of m-health 201 3 0.850 

Potential barriers to the adoption of m-health 201 5 0.716 

Overall  188 56 0.816 
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Table 6:2: Demographic Description of the Respondents 

S/N Variable  Category Frequency  Percentage 

1 Gender of the 
respondents 

Male 94 46.8 

Female 107 53.2 

Missing 0.0 0.0 

Total 201 100 

2 Age Between 20 and 25 42 20.9 

Between 26 and 35 91 45.3 

Between 36 and 45 47 23.4 

Above 45 21 10.4 

Total  201 100 

3 Healthcare type Primary healthcare centre 6 3 

Private hospital 59 29.4 

Federal medical centre 4 2 

General hospital 2 1 

Teaching hospital 130 64.7 

Total  201 100 

4 Job description Administrator 18 9.0 

Nurse  47 23.4 

Pharmacist 17 8.5 

Doctor 64 31.8 

Others 55 27.4 

Total 201 100 

5 Staff strength Below 20 9 4.5 

Between 20 and 40 5 2.5 

Above 40 181 90.0 

Missing 6 3.0 

Total  201 100 
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 Research objective 1: To Investigate Information and communication tools available for service 

delivery among healthcare workers in Nigerian hospitals 

In order to determine how this experience affects the acceptance of m-health in the healthcare sector, this research 

aim helps to assess the availability of ICT tools and how they are utilised at work. Dillon and Morris (1996) stated 

that prior experience from previous technology use has a great influence on the adoption of new technology. 

Consequently, it was deemed crucial to look at how existing technology might be used to examine the effects on 

mobile health. Table 6.3 shows that 64.7% of healthcare providers use the internet often and very often, making 

it the most used ICT tool in the healthcare sector of Nigeria. Mobile phones are the second most used tool with 

62.2%, as depicted in the table, while desktop computers showed to be the least used with 42.8%.   

Table 6:3: Current ICT Tools for Healthcare Service Delivery  

S/N Technology 
Type 

Never Rarely Sometimes Often  Very often Often + 
very often 

 

1 Mobile phone 26 
(12.9%) 

13 (6.5%) 37 (18.4%) 38 
(18.9%) 

87 
(43.3%) 

62.2% 

2 Laptops 27 
(13.4%) 

25 
(12.4%) 

39 (19.4%) 46 
(22.9%) 

64 
(31.8%) 

54.7% 

3 Desktop 
computer 

36 
(17.9%) 

48 
(23.9%) 

31 (15.4%) 20 
(10.0%) 

66 
(32.8%) 

42.8% 

4 Internet 16 (8.0%) 26 
(12.9%) 

29 (14.4%) 39 
(19.4%) 

91 
(45.3%) 

64.7% 

5 Medical 
applications 

32 
(15.9%) 

25 
(12.4%) 

32 (15.9%) 50 
(24.9%) 

59 
(29.4%) 

54.3% 

 

Additionally, the study used descriptive statistics to assess the area of ICT usage. Table 6.4 below shows that 

mobile phones were chiefly used for healthcare worker communication (67.2 %), which use was followed by 
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creating health awareness (41.3%) and the tracking of diseases and epidemic outbreaks (38.8%). Also, the table 

shows that mobile phones rank higher than other technology in the workplace. Laptops were also found to be 

used more than any other technology, and it was reported that they are often used for training purpose. They were 

also said to be used for other work purposes which were not identified by the respondents, but some respondents 

said that most of the jobs done are still paper-based. Technology such as the land-line phone was found to be used 

quite often for intra-departmental communication in the private healthcare sector.  

Table 6:4: Purpose of ICT for Health Service Delivery 

S/N Work Related Use Mobile 

Phone 

Landline 

Telephone 

Desktop Laptop Tablet Others Total 

1 Remote Data 

Collection 

72 

(35.8%) 

2 (1.0%) 46 (22.9%) 37 (18.4%) 6 

(3.0%) 

38 (18.9%) 201 

(100%) 

2 Disease and 

Epidemic Outbreak 

Tracking 

78 

(38.8%) 

8 (4.0%) 36 (17.9%) 28 (13.9%) 6 

(3.0%) 

45 (22.4%) 201 

(100%) 

3 Diagnostic Support 62 

(30.8%) 

7 (3.5%) 51 (25.4%) 36 (17.9%) 3 

(1.5%) 

40 (20.9%) 201 

(100%) 

4 Remote Patient 

Treatment and 

Monitoring 

80 

(39.8%) 

12 (6.0%) 30 (14.9%) 18 (9.0%) 6 

(3.0%) 

55 (27.4%) 201 

(100%) 

5 Health Workers 

Awareness/training 

83 

(41.3%) 

5 (2.5%) 27 (13.4%) 53 (26.4%) 2 

(1.0%) 

31 (15.4%) 201 

(100%) 

6 Communication with 

Other Healthcare 

Professionals 

135 

(67.2%) 

25 (12.4%) 15 (7.5%) 13 (6.5%) 1 

(0.5%) 

12 (6.0%) 201 

(100%) 



 

99 
 

S/N Work Related Use Mobile 

Phone 

Landline 

Telephone 

Desktop Laptop Tablet Others Total 

7 Health Workers’ 

Training 

53 

(26.4%) 

9 (4.5%) 26 (12.9%) 76 (37.8%) 0 37 (18.4%) 201 

(100%) 

 

 Research object 2: To assess healthcare workers' knowledge of mobile device use for service delivery 

and the purpose of use. 

Though the scalability and adoption of m-health is still challenged globally (Oyungerel et al. 2020), healthcare 

workers were tested on their knowledge of mobile device use for delivering health services. Figure 3 reveals that 

the majority of the respondents (164; 81.59%) are knowledgeable about the use of mobile phones for healthcare 

service delivery, while 36 (17.91%) of the respondents were not aware of their use. 

 

Figure 6:1 Knowledge of Mobile Phone Use for Healthcare Purposes 
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Furthermore, the current use of m-health was also examined. Table 6.5 below depicts the various uses of m-health 

among healthcare workers. The results show that mobile phones are mostly used in communicating with other 

healthcare workers, with 78.1% of the respondents indicating that they do so frequently. The data shows that 

mobile devices are used quite often for health awareness and education purposes, with 61.2% of the respondents 

indicating that they do this frequently, 50% of the respondents saying that they use them for patient monitoring, 

and 45.3% saying they use them for booking appointments. On the other hand, only 27.8% and 25.8% of the 

respondents indicated that they use m-health for medication refill purposes and mobile telemedicine. This implies 

that although the healthcare providers are not quite familiar with the term m-health, they are aware of the use of 

a mobile device platform for service delivery.  

Table 6:5: Current Use of a Mobile Phone for Service Delivery in Your Organisation 

S/N Work-related Purpose Never Rarely Sometimes Often  Very Often 

1 Appointment Booking 50 (24.9%) 15 (7.5%) 45 (22.4%) 43 (21.4%) 48 (23.9%) 

2 Mobile-telemedicine 
(Teleconsultation) 

58 (28.9%) 45 (22.4%) 46 (22.9%) 22 10.9%) 30 (14.9%) 

3 Sending SMS for Drug 
Refill 

75 (37.3%) 30 (14.9%) 36 (17.9%) 35 (17.4%) 21 (10.4%) 

4 Communicating with 
Other Health workers 

2 (1.0%) 8 (4.0%) 34 (16.9%) 74 (36.8%) 83 (41.3%) 

5 Patient Monitoring 19 (9.5%) 32 (15.9%) 47 (23.4%) 53 (26.4%) 47 (23.4%) 

6 Health Education and 
Health Awareness 

13 (6.5%) 21 (10.4%) 43 (21.4%) 78 (38.8%) 45 (22.4%) 
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 Research Objective 3: Factors influencing m-health Adoption 

The main objective of this research is to determine the various factors that influence healthcare workers' adoption 

of m-health technology in the Nigerian healthcare system. Four distinct contexts were used to group the factors, 

which include individual, technological, organizational, and environmental concerns. Bally & Cesurogu (2020) 

claim that the interaction between a number of stakeholders is crucial to the acceptance of m-health in a 

complicated health system. As a result, each category of the research findings is covered below. 

6.6.1 Individual factors influencing m-health adoption 
 

This depicts variables relevant individual healthcare worker sample for this study. Table 6:6 below shows the 

individual factors that influence adoption. The results obtained from the table indicate that more than 80% of the 

respondents agree or strongly agree that individual factors influence m-health adoption. From the analysis of the 

result obtained, self-efficacy ranks high among m-health technology determinant in the individual context, which 

makes it the factor that can most usefully be taken into consideration in promoting the adoption of m-health 

technology. 

Table 6:6: Individual Factors Influencing m-Health Adoption 

S/N Individual factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

1 I can confidently use a 
mobile phone for health 
purposes 

2 (1.0%) 3 (1.5%) 18 (9.0%) 98 (48.8%) 80 (39.8%) 

2 I am confident in my 
ability to use mobile 
technology for health-
related purposes 

0 1 (0.5%) 19 (9.5%) 89 (44.3%) 91 (45.3%) 

3 If I have someone to show 
me how, I am sure I can 
use m-health solutions 

2 (1.0%) 11 (5.5%) 6 (3.0%) 87 (43.3%) 92 (45.8%) 
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S/N Individual factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

4 I will use m-health if I 
have a lot of time on my 
hands to complete my job 

3 (1.5%) 17 (8.5% 14 (7.0%) 98 (48.8%) 67 (33.3%) 

5 With my experience with 
computer technology, I 
can confidently use mobile 
based technology 

3 (1.5%) 3 (1.5%) 13 (6.5%) 100 
(49.8%) 

82 (40.8%) 

6 I believe m-health is a 
useful tool for providing 
services 

3 (1.5%) 3 (1.5%) 28 (13.9%) 100 
(49.8%) 

67 (33.3%) 

7 I prefer m-health to other 
technology 

4 (2.0%) 14 (7.0%) 97 (48.3%) 59 (29.4%) 27 (13.4%) 

8 M-health reduces patient 
waiting time 

2 (1.0%) 10 (5.0%) 42 (20.9%) 97 (48.3%) 50 (24.9%) 

 

6.6.2 Technological factors influencing m-health adoption 
 

Features relating to m-health technology and their functionality were assessed here. Table 6.7 below indicates 

that over 60% of the respondents either strongly agree or agree that technological factors influence the adoption 

of m-health in their organisations. The findings also show that m-health increases patient access to healthcare. 

This ranks high among the technological factors, while the least favoured factor is that m-health is always 

available to use provided there is no network downtime. 

Table 6:7: Technological Factors Influencing m-Health Adoption in the Organisation  

S/N Technological factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

1 m-Health use increases my 
professional performance 

3 (1.5%) 4 (2.0%) 32 (15.9%) 97 (48.3%) 65 (32.3%) 

2 m-Health increases patient 
access to healthcare services 

4 (2.0%) 7 (3.5%) 19 (9.5%) 104 
(51.7%) 

67 (33.3%) 
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S/N Technological factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

3 m-Health helps to complete 
patient care more quickly 

5 (2.5%) 8 (4.0%) 42 (20.9%) 104 
(51.7%) 

42 (20.9%) 

4 m-Health solutions are easy to 
use 

2 (1.0%) 0 46 (22.9%) 114 
(56.7%) 

39 (19.4%) 

5 Healthcare workers finds it 
easy to use m-health in 
interacting with patients 

0 5 (2.5%) 72 (35.3%) 87 (43.8%) 38 (18.9%) 

6 m-health is compatible with the 
nature of my work 

2 (1.0%) 12 (6.0%) 30 (14.9%) 109 
(54.2%) 

48 (23.9%) 

7 m-health ensures the privacy of 
information 

5 (2.5%) 17 (8.5%) 75 (37.3%) 73 (36.3%) 31 (15.4%) 

 

6.6.3 Organisational factors influencing m-health adoption 
 

Here, the internal organisational factors of management and technical support for the adoption of m-health were 

examined. Table 6.8 demonstrate that only about 40% of the respondents either strongly agree or agree with the 

organisational factor that affect m-health adoption in their workplace. However, the hospital provides adequate 

technical support for m-health technology ranked high among the organisational factors while the factor least 

agreed on was management is willing to invest funds in the use of m-health technology. 

Table 6:8: Organisational factors influencing m-health adoption  

S/N Organisational factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

1 The hospital provides adequate 
training on the use of m-health 
technology 

25 (12.4%) 49 (24.4%) 54 
(26.9%) 

59 
(29.4%) 

14 (7.0%) 

2 The hospital provides adequate 
technical support for m-health 
technology 

32 (15.9%) 46 (22.9%) 42 
(20.9%) 

62 
(30.8%) 

19 (9.5%) 

3 The management provides resources 
to use m-health solution 

34 (16.9%) 46 (22.9%) 45 
(22.4%) 

58 
(28.9%) 

18 (9.0%) 
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S/N Organisational factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

4 Management is willing to invest funds 
in the use of m-health technology 

27 (13.4%) 40 (19.9%) 83 
(41.3%) 

41 
(20.4%) 

10 (5.0%) 

 

6.6.4 Environmental factors influencing m-health adoption 
 

Finally, how government support and telecommunication issues impact m-health adoption were investigated. 

Table 6.9 below reveals the environmental factors influencing m-health technology adoption in the organisation. 

The table above shows that barely 50% of the respondents strongly agree or agree with the statement concerning 

the environmental influence m-health technology adoption in their organisation. The order of influence showed 

that the ‘telecommunication network is good enough to support m-health technology’ ranked high while ‘there is 

strict compliance to m-health is the least among organizational factors. 

Table 6:9: Environmental Factors influencing m-health technology adoption  

S/N Environmental factors Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

1 Government policy supports the 
use of mobile phones for 
healthcare service delivery 

20 (10.0%) 29 (14.4%) 89 (44.3%) 48 (23.9%) 15 (7.5%) 

2 There is sound healthcare 
legislation and regulation guiding 
the use of m-health 

27 (13.4%) 24 (11.9%) 106 
(52.7%) 

35 (17.4%) 9 (4.5%) 

3 There is strict compliance to m-
health use 

28 (13.9%) 36 (17.9%) 87 (43.3%) 36 (17.9%) 14 (7.0%) 

4 Cost of telecommunication 
Network is affordable to support 
this innovation 

21 (10.4%) 41 (20.4%) 51 (25.4%) 69 (34.3%) 18 (9.0%) 

5 The telecommunication network is 
good enough to support m-health 
technology 

14 (7.0%) 25 (12.4%) 53 (26.4%) 80 (39.8%) 29 (14.4%) 
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 Potential Adoption of m-Health Technology 

Table 6.11 below indicates that more than 80% of the participants strongly agreed or agreed to the statements on 

the potentials to adopt m-health technology in their organisation. The order of ranking to which the strongly 

agree/agree is as follows: ‘I intend to learn about m-health services’ ranks high while ‘I have strong intention to 

use m-health services’ ranks low among adoption potentials. 

Table 6:10: Potential adoption of m-health technology 

S/N Adoption Intention  Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

1 I have a strong intention to use 
m-health services 

0 7 (3.5%) 21 (10.4%) 113 
(56.2%) 

60 (29.9%) 

2 I intend to use m-health services 0 6 (3.0%) 22 (10.9%) 113 
(56.2%) 

60 (29.9%) 

3 I intend to learn about m-health 
services 

1 (0.5%) 5 (2.5%) 9 (4.5%) 111 
(55.2%) 

75 (37.3%) 

 

 Possible Barriers to m-Health Adoption in Nigeria 

Table 6.10 below shows the various barriers to m-health adoption in some selected organisation in Nigeria. More 

than 70% of the respondents strongly agreed/agreed to the statements connected to the barriers to m-health 

adoption in their organisations. In order to show the ranking in which each act as barriers; 78.1% of respondent 

agreed that unreliable network connection affects m-health adoption which makes it the highest barrier to m-

health adoption while 40.3% agreed that privacy and security concern inhibit the adoption of m-health 
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Table 6:11: Barriers to m-health adoption in Nigeria 

S/N Barriers to m-health Strongly 
disagree 

Disagree Not sure Agree Strongly 
agree 

1 Lack of skill to develop m-health 
application affect m-health 
technology adoption 

5 (2.5%) 26 (12.9%) 38 
(18.9%) 

100 
(49.8%) 

32 (15.9%) 

2 Unreliable network connection is 
a barrier to m-health adoption 

2 (1.0%) 17 (8.5%) 25 
(12.4%) 

13 
(53.7%) 

49 (24.4%) 

3 High cost of internet bundle is a 
barrier to m-health adoption 

7 (3.5%) 13 (6.5%) 33 
(16.4%) 

99 
(49.3%) 

49 (24.4%) 

4 Privacy and security concern 
inhibit the adoption of m-health 
technology 

8 (4.0%) 33 (16.4%) 71 
(35.3%) 

69 
(34.3%) 

20 (10.0%) 

5 Lack of interest to use technology 
from health professionals impedes 
m-health adoption 

22 (10.9%) 16 (8.0%) 52 
(25.9%) 

81 
(40.3%) 

30 (14.9%) 

 

 Regression Analysis 

Regression analysis was used in this study to determine the impact of independent variables on adoption intention. 

Before proceeding with regression analysis, the test for normality was carried out to ensure that normality 

assumption was not violated. A normality test is important in research whose goal is to make inference 

(Tabachnick & Fidell, 2007). Normality is said to be the degree to which data corresponds to normal distribution 

(Hair, 2010). One of the methods to test for normality is the use of the histogram residual plot whereby the shape 

of data distribution of a continuous variable correspondence to normal distribution. As depicted in figure 6.2 

below the normality assumption is addressed as the histogram follows a normal curve. 
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The table indicates that 5 items are significant, with their p-values lower than 0.05. The significant variables 

include mobile self-efficacy (β=0.217; p=0.009), experience (β=-0.173; p=0.018), effort expectancy (β=0.128; 

p=0.038), government support (β=0.119; p=0.046) and external support (β=0.107; p=0.048).  

The unstandardized coefficient (β = 0.217; p = 0.009) depicts a statistical relationship between m-health adoption 

and mobile self-efficacy (H1). This implies the existence of a positive and significant relationship between mobile 

self-efficacy and the intention to adopt m-health. It can therefore be deduced that as self-efficacy increases, 

adoption of m-health increases as well. Hence H1 was accepted. 

The second hypothesis (H2), which tests the relationship between experience and m-health adoption, shows an 

unstandardized coefficient (β=-0.173; p=0.018) implying a significant and negative relationship between the 

variables. This means that the negative experience from previous technology would affect adoption intention, 

hence the second hypothesis was accepted. 

Furthermore, the unstandardized coefficient (=0.128; p =0.038) indicates that effort expectancy has a significant 

positive relationship with m-health adoption intention. This means that easier to operate m-health technology 

positively influences healthcare workers' acceptance. Hence, the hypothesis H3 was accepted. 

With regard to environmental factors, both government support and external support shared significantly positive 

relationships with the intention to adopt m-health as indicated by (β= 0.119; p= 0.046) and (β= 0.107; p= 0.048). 

This means that the availability of active policies surrounding the use of technology in healthcare influences 

healthcare workers' willingness to accept m-health; also, support from technology providers impacts m-health 

adoption. Therefore, H10 and H11 were accepted. 
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Therefore, the significance was found in the individual factors, technological factors, and environmental factors, 

while the organisational factor was found to be non-significant. From the 11 hypotheses, only H1, H2, H5, H10, 

and H11 were supported, while the remaining were rejected.  

Table 6:15: Summary of Hypotheses  

Determinant factor Result 

H1: Mobile self-efficacy Supported 

H2: Experience Supported 

H3: Attitude Not Supported 

H4: Performance expectancy Not Supported 

H5: Effort expectancy Supported 

H6: Compatibility Not Supported 

H7: Reliability Not Supported 

H8: Training and technical support Not Supported 

H9: Management support Not Supported 

H10: Government policy support  Supported 

H11: External telecommunication support Supported 

 

 Qualitative Analysis 

This section presents findings that were obtained from the analysis of data collected from the interviews 

conducted with the managers of three healthcare organisations. The healthcare organisations were Lagos 

University Teaching Hospital (LUTH), Isalu Hospital and the local council development area health centre. The 

main techniques for this analysis were to group expressions into categories called codes. Afterwards, the codes 
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were compiled into themes and cross-referenced to ensure that the data provided by the interviewees were related 

to the research questions.  The themes were as follows: information and communication technology tools used in 

healthcare service delivery and their uses; knowledge of healthcare workers about m-health technology; the 

individual, technological, organisational and environmental determinants of m-health technology adoption; and 

potential barriers to m-health adoption.  

At LUTH the interview was held with a member of the management board who doubles as a consultant as well 

as a Professor at the College of Medicine. The interviewee was particularly relevant because he is not only a 

decision-maker, but he is also part of the advisory committee to the board of directors. Also, being a physician 

and a scholar, he is directly affected by the decisions made by the management.  

At Isalu Hospital, the interviewee was the director/head of the administrative department of the hospital. Based 

on his position, all that involves the proper functioning of the hospital is under his care. He was directly involved 

with the introduction of ICT to the hospital and this makes him well informed about the technology the hospital 

has deployed, the challenges encountered, and the significance of ICT to the output of the hospital. 

 The medical officer for health of one of the local council development areas in Lagos mainland was 

interviewed. The name of the local council development area is omitted for the sake of confidentiality. 

 

 

 

 

 



 

114 
 

Table 6.16: Emergent themes from Qualitative Data 

Data Excerpt Code Theme Sub-theme 
We have laptops for data collection, mobile 
phones for communication in 24hrs centers. 
We have electronic medical record used to 
store information of patients. Doctoora 
installed an App used to communicate with the 
mothers if they don’t come for antenatal. 
There is also the Jaika software that is used in 
such a way to communicate with the patients 
informing them of their antenatal date visit 

We have laptops for data 
collection 
 
mobile phones for 
communication in 24hrs 
centers 
 
We have electronic 
medical 
 
Doctoora installed an App 
used to communicate with 
the mothers 

Technology 
Availability 
 

Laptop 

Electronic 

medical record  

Mobile phones 

Smart phones 

 

We have an Apps used to communicate with 
the mothers if they don’t come for antenatal. 
We also have one Jaika used in such a way to 
communicate with the patients informing them 
of their antenatal date visit (MOH) 

 We have an Apps used to 
communicate with the 
mothers if they don’t come 
for antenatal. 

Awareness and 
use of m-health 

Medication refill 

Appointment 

booking  

Remote 

consultation 

Communication 

Majority of the staff are well experienced in 
the used of mobile device technology, the old 
staff can be described as experts and quite vast 
in the used of tools for patient management. 
The attitude, experience, and knowledge of the 
staff on the use of m-health is very positive 
(Isalu). 

Staff are well experienced 
in the used of mobile 
device technology. 

 

Individual 
factor 
 
 

Attitude 

Experience 

Skill 

Confidence 

We have fiber cables laid round the hospital 
for steady network. Our hospital has a 24hr 
electricity supply, and the telecommunication 
service provider has improved tremendously. 
We made sure that we have a secured 
technology. The current technology in the 
organization supports the proposed m-health 
system. Government regulations and 
competition in the telecommunication 
industry has made the cost to be minimal and 
it is readily available and affordable (LUTH) 

We have fiber cables laid 
round the hospital for 
steady network 

24hr electricity supply, and 
the telecommunication 
service provider has 
improved tremendously 

The cost to be minimal and 
it is readily available and 
affordable 

Technology 
factor 
 
 
 
 
 
 
 
 
 
 

Affordability 

Network 

availability 

Electricity 

Compatibility 

Ease of use 

Performance 
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Data Excerpt Code Theme Sub-theme 
The organization provide credit on the phone 
for the staff to use, we make sure they have 
their phone recharged every month and 
encourage client to have all primary healthcare 
centres to have their number (MOH) 

We have the enabling laws and environment to 
implement m-health and the government 
regulations and competition in the industry has 
made the cost to be minimal (LUTH) 

Organization provide 
credit on the phone for the 
staff to use, we make sure 
they have their phone 
recharged every month 

Enabling laws and 
environment to implement 
m-health 

Organizational 
factor 
 
 
 
 
Environmental 
factor 

Training 

Resource 
availability 
(airtime, internet) 
 

IT support 

National 

assembly law 

Government 

regulation 

Those against the adoption were the nurses, it 
was a war, and they did not see the need for it. 
Sometimes bad network can make call without 
success. Right now, whomever has access to 
the file can see the history of the patient which 
makes confidentiality a problem. Security is a 
challenge right now; funding has also been a 
problem. The internet cost is a bit high and 
only affordable by those who can buy it.  One 
major barrier is from the government side, 
different taxes and policies that discourage the 
internet service provider, and on the part of 
Telecommunication Company their service 
sometime becomes poor and expensive 

Those against the adoption 
were the nurses, it was a 
war, and they did not see 
the need for it. 

 Confidentiality is a 
problem 

Major barrier is from the 
government side, different 
taxes and policies that 
discourage the internet 
service provider 

Barrier Resistance to 

change 

Job interference 

Shortage of staff 

Unstable 

government 

policy 

Security concern 

Network 

instability 

 

 Research objective 1: The Available and Extent of Use of Information and Communication Tools in 

the Organisation  

The existence of ICT tools in the healthcare sector has shown to be beneficial in the improvement and efficiency 

of service delivery. This section discusses the current technological tools used for service delivery in the selected 

hospitals to determine if there is currently an existing innovation and also their perception about the use of 

innovations in technology in healthcare.  
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6.15.1 Individual factors 

The interviews showed that healthcare workers possess a positive attitude towards the use of m-health services. 

The participants said that mobile phones are user-friendly, and that they were common devices among many 

people. Healthcare workers are well experienced in using mobile devices for patient management. This was 

attributed to the adequate training provided by the organisations in the use of the technology. Hence, the ability 

to use the m-health system is linked to the training of healthcare workers, which has resulted in helping them 

increase their confidence and experience in using m-health services. This section of the research therefore 

suggests that the skills acquired through training and the experience acquired through the use of m-health helps 

to improve the confidence of healthcare workers in using the technology.  

6.15.2 Technological factors 

This section was broadly categorised into factors related to the network, the cost, electricity, compatibility, 

telecommunication and performance. The participants stated that the affordability of telecommunication services 

has been a major contributing factor to m-health usage. This affordability was linked to the regulations enforced 

by the government in the telecommunication sector, which allow several network providers to operate in a highly 

regulated environment which in turn has improved service availability from providers due to the competition that 

exists between them. The teaching hospital has fibre optics cable laid around the premises to provide a steady 

network. In addition, the participants identified a steady supply of electricity as a factor that contributed to the 

use m-health, stating that the hospital has a 24-hour steady supply that can be used to charge devices when needed. 

That said, another factor that was found to be influential was the integration of mobile technology in the hospitals 

operations. m-Health technology was found to be compatible with the nature of the tasks performed in the hospital 

by the healthcare workers, and could interoperate with the existing technology in the hospital. In terms of the 

technicalities of the mobile devices, all of the participants stated that m-health is very easy to use and its cost of 
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encouraging them to provide services to patients over the phone. Also, the devices provided were user-friendly, 

thereby requiring less effort on the part of the users. Lastly, the interviewees said that ICT support was readily 

provided by the organisation when needed.  

6.15.4 Environmental factors  
 

The participants had divergent opinions about the environmental influences on m-health adoption. Those from 

the government-owned healthcare facilities, in other words the teaching hospital and the primary health centre, 

identified the existence of government regulation and national assembly law that supports the use of innovation 

in healthcare. However, despite the claim that existing policies support the use of technology in healthcare, only 

the respondent from the primary health facility stated expressively that there are government regulations in place. 

The respondent from the tertiary facility stated that there is no government policy guiding the use of ICT in health 

facilities, and that the only law in support of this derives from the national assembly. This is because any 

innovation to be adopted for healthcare service delivery in government hospitals has to go through the lawyers to 

check if it aligns with the law of the hospital.   The participant from the private hospital said that these policies 

apply only to government-owned facilities and not to private hospitals. Finally, regarding the availability of 

telecommunication support, the interviewees stated that the government regulations and competition in the 

telecommunication industry have made the cost minimal. 

6.15.5 Potential Barriers to m-Health Adoption 
 

Figure 6:10 represents the words that were frequently referenced concerning the barriers to m-health adoption. 

The words are service, cost, staff, internet, provider, security, policies and government  
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It was also found that the internet and mobile phones were the ICT tools most frequently used by healthcare 

workers in Nigeria. It was ascertained in the interviews that software and hardware such as EMR and fibre optics 

are to be found in some hospitals. The chapter also showed that there is relatively high degree of knowledge of 

m-health among healthcare workers. It was also found that mobile phones were commonly used for 

communicating with other healthcare workers, creating awareness, monitoring patients, collecting data, training, 

and booking appointments.  Also, the majority of the healthcare workers were willing to adopt m-health 

technology. The study indicates that the barriers to the adoption of m-health are the unreliable network, the high 

cost of data, privacy-related concerns, and psychological resistance f=among the healthcare workers. A further 

impediment to m-health adoption as shown by findings from the interviews was the shortage of staff, the lack of 

in-house ICT support, and the constant change of policies. Self-efficacy, experience, effort expectancy, 

government policy and external networks were factors that were found to influence the adoption of m-health 

services among healthcare workers in Nigeria.  

The outcomes of the study are discussed in the next chapter. 
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CHAPTER 7: DISCUSSION OF RESULTS 

 Introduction 

This chapter presents a discussion of the findings as reported in the previous chapter (Chapter 6). Research 

findings are discussed with respect to previous research in order to ensure research continuity and also to provide 

possible explanation (Kothari, 2004). Therefore, the discussion is centred on the research objectives outlined in 

chapter one and they are: 

 To identify the availability of the technology used for service delivery in Nigerian healthcare sector. 

 To assess the knowledge of healthcare workers about m-health solutions and their current use. 

 To investigate the individual, technological, organizational and environmental factors influencing m-

health adoption and use in delivering healthcare services in Nigeria hospitals. 

 Research Object 1: To Investigate Information and communication tools available for service 

delivery among healthcare workers in Nigerian hospitals 

Information and communication technology tools has shown to be beneficial in the improvement and efficiency 

of service delivery in the healthcare sector. Therefore, this study sought to find out the ICT tools currently used 

by healthcare providers to provide services in the Nigerian healthcare system. It is found that the ICT tools 

currently used by the healthcare organisations include desktop computers, phones, the internet, electronic medical 

records, medical applications and laptops. Based on the quantitative finding of this study, the internet was found 

to be the ICT tool most frequently used by healthcare workers with 45.3 per cent of the respondents indicating 

that this technology is very often used by them. Mobile phones are the technology most frequently used by the 

respondents for healthcare service delivery, while medical applications are the technology least used by the 

healthcare workers, at 29.4 per cent. The high rate of adoption of the internet and mobile devices is due to the 

fact that the telecommunication industry is the main driving force behind the federal government's goal for the 
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digital economy. The adoption of m-health technology is predicated on the important premise that there is 

widespread access to mobile devices and the internet. Also, the high usage rate of the internet can be attributed 

to the fact that most healthcare professionals rely on the internet to get up-to-date information in their field 

because of the rapid rate at which information may be found, compared to paper-based libraries (Adeleke, 2015). 

The work of previous researchers such as  and Idowu et al. (2003) supports the findings of this research. They 

concur that the internet is the most commonly used ICT tool in the healthcare sector. With reference to the reasons 

why mobile phones were indicated as the second most commonly used ICT tool for work purposes, Adeleke 

(2015) reports that most healthcare providers have their own personal mobile phones which can be used to access 

the internet, so their mobile phones are often used to access medical information. On the other hand, desktop 

computers and medical applications were the ICT tools least used. This is because most of the medical 

applications are used by midwives, especially in the health centres, to remind pregnant women of their antenatal 

appointments and to follow up on them in case an appointment is missed. This finding can be associated with the 

fact that the m-health initiative is mostly found in healthcare centres to specifically address the safety of the 

mother and child as part of the goal of the federal government to reduce the infant and maternal mortality rates. 

Addressing the low rate of desktop computer usage in the healthcare sector, Adedeji et al. (2018) indicate that 

although computers may be found in the health centres, most of them are non-functional.  

The qualitative findings of this research project show that there are other ICT systems that are peculiar to the 

different organisations involved in this research. For instance, Isalu Hospital has software programmes called e-

Clerk and Meditorix which are used specifically for administrative purposes, while the fibre optics backbone was 

peculiar to LUTH. Mobile phones and internet connectivity were prevalent in government hospitals. Due to the 

installation of fibre optics across the organization, Luth offers high-speed internet access. 
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7.2.1 Work-related purpose of the ICT tools used  

Regarding the use of ICT tools in healthcare organisations, this research finds that mobile phones are the 

technology most commonly used by healthcare workers for communication purposes with a percentage of 67.2. 

The rate of remote data collection is 35.8 per cent, while 41.3 per cent of health workers use their use mobile 

phones for education and awareness purpose. Mobile phone use among healthcare workers for patient monitoring 

shows a percentage of 38.9, diagnostic support with mobile phone indicates 30.8 per cent use, and lastly, epidemic 

tracking shows that 38.8 per cent use mobile phones for this purpose. However, the training of healthcare workers 

was done mostly on laptops and computers. This indicates a percentage of use of 37.8. Further findings derived 

from the interviews were that computers are used for the management of patient records and laptops are also used 

for data gathering purposes. According to the LUTH interviewee, the health information system of the 

organisation is yet to be fully implemented. Hence, data collection is done using both the manual and the 

automated method. Also, further training of healthcare workers was done over the internet via Zoom during the 

Covid-19 pandemic, to keep the health workers informed about the virus. Going by the result of the analysis, it 

can be deduced that mobile phones serve as the major ICT tool used for service provision by healthcare experts 

in the country. Other media which were not specified were also used for service delivery in the healthcare sector. 

The findings of this work are backed up by the research outcomes of several researchers. Idowu (2015) finds that 

mobile phones are the most utilised ICT tools among healthcare workers, and they serve the purpose of 

communicating with other healthcare providers within and outside the healthcare environment.  

 Research Objective 2: Knowledge of mobile devices for healthcare service delivery 

The result derived from the data analysis shows that the knowledge of the use of mobile phones for healthcare 

service delivery among healthcare workers in Nigeria is relatively high. The percentage of healthcare 

professionals who know about mobile phone use for health service delivery is 81.59, while only 17.91 per cent 
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of the sample of the population of the study did not know about the use of a mobile phone for healthcare service 

delivery.  Adebara et al. (2017) report in their study that health workers are knowledgeable about the use of the 

mobile phone for healthcare service delivery, and that this is very common among professional consultants. 

Supporting Adebara et al.’s (2017) finding, Owolabi et al.’s (2018) report on the knowledge of healthcare workers 

about m-health services in Nigeria states that they are quite knowledgeable about the use of mobile phone for 

healthcare service delivery, although they are not familiar with the term m-health. Madaki et al. (2017) studied 

family medicine specialists experience with providing patient care using mobile phones. Their study showed that 

98 per cent out of the 107 respondents surveyed use a mobile phone to provide healthcare-related services to 

patients. This indicates that the physicians are well informed about the usage of the mobile phone in hospitals. 

The findings of this study may be said to be aligned with those reported by previous researchers, that the 

knowledge of mobile phone use in Nigeria among healthcare workers is relatively high.  

7.3.1 Current use of m-health in Nigeria 

According to the outcome of this study, m-health is used in the Nigerian healthcare sector. Of the 201 respondents, 

only 24.9 per cent had never used m-health for appointment booking while 75.1 per cent of the total population 

had used it. 51.3 per cent of the respondents claimed they did not use mobile phones for consultations, while 25.8 

used them often for this purpose. 27.8 per cent had used them to send medication refill reminders. 78.1 per cent 

had used them for communicating with other healthcare workers. 49.8 per cent often used them for patient 

monitoring while 23.4 per cent used them sometimes. 62.1 per cent used them to create awareness as well to 

educate people about health and lifestyle habits. This shows that mobile health services are used in Nigerian 

hospitals mostly for communication, appointment booking and providing health awareness to patients. The 

findings of this study showed that although the use of m-health was identified, its use is very limited. 

Underutilizing m-health could be traced to a lack of adequate awareness of the potential and related benefits the 
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technology offers in addressing health services. This correspond with the work of past researchers on the use of 

m-health in developing countries. Madaki et al. (2017) report that mobile phones are mostly used for appointment 

booking in Nigeria among family medicine practitioners, with 88 per cent use among them. Mobile phones were 

also reported to be used for handling prescription-related problems among health provider and to provide 

awareness on health and lifestyle. Adebara et al. ( 2017) report that in the semi-urban area of Nigeria doctors 

used mobile phones mostly for appointment booking and reminders, consultations, confirming prescriptions and 

communication with other healthcare providers. Owolabi et al. (2018) report the use of mobile phones for 

healthcare call centres, mobile telemedicine and appointment reminders among doctors and nurses in the 

secondary healthcare facility of the country. In the context of the current global pandemic, it is reported by Otu 

et al. (2021) that the mobile phone is an essential ICT tool in the healthcare sector for the purpose of service 

delivery. The work of  Karin et al. (2013) shows that the healthcare uses of the mobile device include one-way 

text messages and reminders of appointments, data gathering, and education and awareness of lifestyle changes. 

That supports the findings of this research, which finds that these are the common uses of m-health services in 

the Nigerian healthcare system. In their qualitative study on the use of m-health among healthcare providers and 

users in Ghana, Peprah et al. (2020) report that healthcare workers use mobile devices for communicating with 

other healthcare providers when they need information related to their profession. The same researchers also 

report that the use of mobile phones among healthcare providers has provided them with the opportunity to 

provide medical consultations beyond the walls of the hospital. The findings of this research are in line with the 

research outcomes of previous researchers, that mobile phones are used for remote consultation, communication 

among healthcare worker and appointment booking, as well as education and awareness purposes.  

Also, further findings from the interviews suggest that mobile phones are also used for medication refill purposes.  

Findings from the interviews also show that the primary healthcare centres are more knowledgeable about the m-
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health initiative, from the basic application such as the voice call to the more advanced applications. Although, 

there is a significant awareness and use of mobile devices for service provision among healthcare workers in the 

country, their use is limited. The need to create more awareness through training among healthcare workers at all 

levels is imperative for the benefits of m-health to be fully realised across all levels of healthcare in the country. 

Also, in response to the use of m-health in the country, the findings from interviews conducted with the MOH 

attest to the fact that majority of m-health initiative in the country are directed toward reducing mortality incidence 

in maternal and child care. The finding suggested that apart from voice call, there are applications which are used 

to track pregnant women in order for them to be present for their appointment and also follow up on them. In 

addition, the results of an interview with the MOH in response to the usage of m-health in the nation attest to the 

fact that the majority of m-health initiatives in the nation are focused on lowering the incidence of mortality in 

maternal and childcare. The studies found that in addition to voice calls, there are applications from both 

government and private organisations like doctoraa and jaika that track pregnant women so they can show up for 

visits and follow up on them. This can be considered an effort on the part of the government to fulfil the maternal 

health-related sustainable development target. 

 Objective 3: Identifying Individual, Technological, Organisational and Environmental factors that 

determine the adoption of m-health technology. 

It is important to understand the ways in which different aspects impact how health professionals perceive m-

health in order to identify its adoption factors. Several researchers propose different factors that affect m-health 

acceptance in the literature. However, only five factors were statistically confirmed to affect m-health uptake in 

the Nigerian healthcare sector. The results showed that self-efficacy and experience in the individual factor, effort 

expectancy from technological factors, government support, and telecommunication support from environmental 
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factors influence adoption. No factor in the organisational context was significant.  Results from both the 

quantitative and qualitative studies are discussed in this section.  

7.4.1 Individual factors 

7.4.1.1 Self-efficacy 

Self-efficacy shows to be a significant factor that influences the intention to adopt m-health services. This is in 

line with the findings of Compeau and Higgins (1995) and Carter and Schaupp (2008), both of whom argue the 

importance of self-efficacy to the acceptance of technology. The importance of self-efficacy in reducing 

technology anxiety was highlighted by Aggelidis and Chatzoglou (2009).  The same researchers report that self-

efficacy significantly influences the use of health information systems among healthcare workers in Greek 

hospitals. The research outcomes of Alam et al. (2020) on the determinants of mobile health app acceptance in 

Bangladesh include the conclusion that self-efficacy is important to m-health acceptance.  This study confirms a 

significant influence of self-efficacy on the adoption of m-health services among healthcare workers. ICT 

competence has shown to be a major factor in technology adoption. This result can be understood to suggest that 

healthcare staff that are confident and skilled will be able to utilize m-health technologies with ease. One of the 

major ways in which self-efficacy can be improved is by providing adequate training in the use of various m-

health tools, as this will improve the confidence of healthcare workers when using the technology.  

7.4.1.2 Experience 

Previous researchers argue that experience gained from a previous technology use influences the intention of a 

user to adopt new technology (Frambach & Schillewaert, 2002; Taylor & Todd, 1995). This suggests that the 

more experienced users are with existing technology, the more comfortable they are with subsequent innovations. 

The finding shows that experience has a significant influence on the adoption of m-health technology. It is 

supported by the work of researchers such as Dillon and Morris (1996) and Tariq and Akter (2011), who state 
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that the prior experience of users plays a crucial role in innovation acceptance. Also, Rahayu and Day (2015) 

report that experience is a determinant of technology adoption among users in Indonesia. 

 Additional findings obtained from the interviews on the influence of individual factors on m-health adoption 

shows that healthcare workers are well skilled in the use of mobile phones as well as mobile applications for 

personal purposes, and this has made it easier for them to transfer such personal knowledge to the use of mobile 

devices for service delivery in their field. Also, healthcare workers were trained when these applications were 

installed on the phones, and this has translated into acquiring the experience needed to use the m-health apps. 

7.4.1.3 Attitude 

The work of previous researchers demonstrated the key role users attitude play in technology adoption. 

Surprisingly, the findings of this research indicate that attitude is non-significant in the adoption intention of m-

health service. The finding is contrary to the findings of several researchers who indicated the existence of a 

strong and significant relationship between attitude and adoption intention (Aggelidis & Chatzoglou, 2009; 

Hussein et al., 2017). However, the result of this study is in line with the observation of Nabila (2017), and 

Massoro and Adewale (2019), who found no relation between attitude and the intention to adopt. The original 

UTAUT theory, proposed by Venkatesh et al. (2003), excluded the impact of attitude on behavioral intention, 

which was discovered to be one of the model's flaws. The importance of attitude on adoption intention was 

investigated in this study, as proposed by previous adoption theories such as TAM, and the findings showed that 

attitude is not a direct determinant of m-health technology adoption among healthcare workers, confirming the 

effect of attitude on behavioral intention in the UTAUT model. Additionally, the findings from the interview 

revealed that mobile devices are often turned off to avoid distraction as a result of the excessive workload on 

healthcare workers due to a shortage of staff. Therefore, adequate awareness of the benefits associated with the 

use of m-health should be communicated to health workers to influence their attitude to its use. 
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7.4.2 Technological factors 

7.4.2.1 Performance expectancy 

Performance expectancy is found to be a major determinant of behavioral intention in several studies of the 

adoption of technology. Some have shown the importance of performance expectancy in the adoption of health 

information systems among various user groups, because if technology is perceived to improve job performance 

then such technology will be accepted. Contrarily, this study shows that performance expectancy is not 

statistically significant in relation to the intention to adopt m-health among healthcare workers in Nigeria. This 

study does not align with prior findings, such as those of Alam et al. (2018), who found a positive relationship 

between performance expectancy and adoption intention in m-health apps. Similarly, Rastogi et al. (2018), 

discovered a significant relationship between performance expectancy and cloud computing adoption.  

However, this finding is corroborated by the work of Yildirim (2018), who finds that performance expectancy is 

non-significant to the adoption intention of m-health applications. Furthermore, Ramdani, Duan and Berrou, 

(2020) show that perceived usefulness is insignificant to m-health adoption in China. This result could be 

explained as a result of a lack of adequate awareness of the importance of m-health to improving the healthcare 

sector in the country. This view is shared by Mensah (2019), stating that when users are uninformed of the benefits 

associated with their job performance, performance expectancy seems to have no effect on their intention. 

7.4.2.2 Effort expectancy 

If a technology is perceived as easy to use, this usually results in a high rate of adoption. This research project 

shows that effort expectancy significantly influences m-health adoption intention among healthcare workers. The 

findings of this research correspond with those of Seethamraju et al. (2018), who report that effort expectancy 

positively influences the adoption of mobile-based technology for the treatment of TB patient among healthcare 

workers in India. Supporting the report, the work of  Ifinedo (2012), that examines healthcare workers' intentions 

toward the adoption of information systems establishes the relationship between effort expectancy and technology 
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adoption in Canada. Similarly, the significance of effort expectancy on m-health services was also found among 

patients. For instance, the work of  Nisha et al. (2016), on factors influencing m-health service adoption among 

the Bangladesh population found that effort expectancy positively influences adoption intention. The result of 

this study is similar to that of Hoque & Sorwar, (2017), which found effort expectancy as a predicting factor of 

m-health adoption among the elderly in Bangladesh. 

Furthermore, studies in other contexts, such as e-learning, were found to support the findings of this study. Yang 

et al. (2019) studied factors influencing the acceptance of cloud-based classroom learning and flipped instruction; 

the study findings showed a positive and significant influence of effort expectancy on technology adoption. 

Therefore, it is unsurprising that effort expectancy was also found to be a contributing factor to m-health 

technology adoption among healthcare workers in Nigerian hospitals. The complexity of the system, it can be 

argued, has a significant impact on using technology. In light of the foregoing discourse, it is clear that an 

individual's perspective toward technology adoption is influenced by an effective system design with user-

friendly features. Users who believe the technology requires little to no effort to utilize are more likely to accept 

it. 

7.4.2.3 Compatibility  

The influence of compatibility on m-health technology adoption among healthcare workers in Nigeria was tested 

based on the existing technology in the organisation and the nature of their jobs. Compatibility can be related to 

the value, experience or needs of a potential adopter, according to Rogers (1995). Although the outcomes of 

previous research such as that of Aziz & Wahid (2020), have shown that compatibility is an influential factor in 

behavioral intention, however, the study finding indicate that this factor is not statistically significant to the 

intention to adopt solutions. This finding is supported by the work of Ramdani et al. (2020) and Yildirim (2018) 

who find that compatibility does not influence m-health technology adoption. A possible explanation for this 
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could be that mobile devices can be more easily integrated into an organisation’s practises than other 

technological innovations 

7.4.2.4 System privacy  

System privacy has been considered as a key determinant of technology adoption. This is because when users 

perceive that an innovation poses a threat to their personal data, then the adoption potential becomes relatively 

low (Karin et al., 2013). However, contrary to the findings of researchers such as Al Dahdah et al. (2015)  and 

Ramdani et al. (2020), system privacy was found in this exercise to be not statistically significant in relation to 

the intention to adopt m-health among healthcare workers in Nigeria. This finding is in line with that of  Zayyad 

and Toycan (2018) and  Fox et al. (2020), that system  privacy and security concerns do not influence health-

workers’ intentions to adopt e-health and m-health. This may be due to the fact that there are dedicated mobile 

devices used for service delivery and they are kept safely at work after use. Therefore, it can be said that a minimal 

threat is posed by the use of m-health solutions.  

7.4.3 Organisational factors. 

7.4.3.1 Management support 

Management must be convinced of the necessity of an innovation before it can be adopted by giving the necessary 

resources. Managers are growing aware of the relevance of the competitive advantage that may be gained via the 

use of information technology tools (García-Moreno et al., 2016). As a result, managerial support is critical to 

the transformation that is taking place. Previous research findings, such as those of Najaftorkaman et al. (2013),   

have shown that management assistance during a change process helps to remove uncertainty, which influences 

the user's decision to adopt. Clohessy & Acton, (2019), identified top management support to be crucial in block 

chain adoption in their study of organizational drivers of block chain adoption. Klitsie & Etter (2018), observed 

a positive and significant association between employee performance and top management support when a new 

system was implemented, which is aligned with their findings of past researchers.  
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However, contrary to  Ramdani et al. (2020) and Talukder et al. (2008), findings on the influence of management 

support on the intention to adopt, the findings of this study suggest that management support has no impact on 

the adoption of m-health technology among Nigerian healthcare workers. This result backs up Al-Mamary & 

Shamsuddin (2015) and Adam Wong (2018) conclusions. The possible explanation for this could be linked to 

management's failure to provide the resources required for using m-health technology, leaving a negative 

perception on users and inhibiting technology acceptance. 

7.4.3.2 Training and technical support 

Technical support and training has been proven to be critical in maximizing investment and increasing user 

acceptance of technology. This is due to the fact that it aids in the acceptance of a new system (Too, Bomett, & 

Kiprop, 2021). According to Wickramasinghe & Goldberg (2005) and Jewer (2018), technical support is a major 

prerequisite for technology adoption in the healthcare sector since it assures consumers that they will receive 

assistance in the event of a problem. However, the finding of this research show that training and technical support 

are non-significant to m-health adoption among health providers. This could be attributed to the fact that 

healthcare workers are willing to use their mobile phones for healthcare service delivery because of its simplicity. 

Also, giving that the adoption of m-health is still relatively low, little to no attention is given to the necessary 

support from management.  The findings contradicts the work of Faber (2014), which finds a significant 

relationship between technical support and e-health adoption in Netherlands. Similarly, the finding of Eneizan, 

Mostafa, & Alabboodi (2018), showed a positive and significant correlation between technical support and the 

adoption of electronic management human resource. Despite the conflicting outcome, this finding is consistent  

with the work of Al-Mamary and Shamsuddin (2015) and Alaiad (2019), who find that neither training nor 

technical support provided by an organisation influences a user to adopt an innovation. 

Qualitative results showed that the organisation encourages the use of m-health by training healthcare workers 

and providing them with resources for the job, including internet connection, rechargable monthly cards, and 
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mobile devices for service delivery. Other tools that require little to no technical support to use were also provided, 

and their use was made compulsory to healthcare workers. 

7.4.4 Environmental factors 

7.4.4.1 Government policy 

Several studies have found that government support influences the uptake of various types of innovation. The 

government is said to be able to help by providing policies, funding, and technological infrastructure in order to 

stimulate technological acceptance (Ocloo et al., 2020). For example Haryanto et al. (2020), discovered that due 

to the influence of government backing, e-signature use in Indonesia has substantially improved. Similarly, 

according to Setiyani & Yeny Rostiani (2021) study, government support for in terms of the initiatives put 

together has a major impact on e-commerce adoption. This factor was found to be statistically significant to the 

adoption of m-health among healthcare workers in Nigeria. This result is in line with the findings of Williams, 

Rana and Dwivedi (2012) and Mohamed & Haderi (2014), that shows that government support has a strong 

influence on the technology adoption behaviour among users. According to Dwivedi, Wade and Schneberger 

(2012), government policies have the potential to serve as either a barrier or a facilitator to technology adoption. 

When there is lack of enabling policies guiding the use of technology, then the adoption of innovation would be 

impeded. However, it can be suggested from this study findings that there is in existence enabling policy that 

supports the use of m-health services among healthcare workers in Nigeria.  

 The interviewees had divergent opinions on the effect of government support in terms of their policies. The 

representatives of public healthcare organisations (the teaching hospital and the health centre) believed that there 

are existing policies that are in support of the use of m-health technology for service delivery, while the 

representative of the private healthcare sector believed that government policies are favourable to government-

established hospitals only. This divergence of opinion can be attributed to the lack of standardised policies 

regarding the use of ICT in the healthcare sector. According to the representative of the Lagos University 
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Teaching Hospital Chairman’s Medical Advisory Committee, the national assembly act pertaining to the use of 

ICT in healthcare is the policy followed to use m-health in the hospital but he stated that there is no universal 

policy. In order for m-health to be fully adopted in the country, there is a need for unified policies that also support 

private organisations in using m-health technology. As stated by Daly (2003), putting the right policy in place for 

the use of ICT in healthcare would enhance the effectiveness of technological tools in the hands of those who are 

positioned to deliver health services to the people. Furthermore, the need for collaboration between the public 

and private sectors in developing a sustainable business model is crucial for the sustenance of m-health (Diop  & 

Crul, 2014). 

7.4.4.2 External support 

External support for information technology is said to have an impact on an organization's decision to adopt 

technology. The importance of external support on the adoption of enterprise resource planning among Nigerian 

SME managers was discovered by Awa et al. (2016). The research finding on the influence of external 

telecommunication support on m-health adoption shows that telecommunication costs and availability 

significantly influence the intention to adopt m-health technology. This can be said to be the result of having a 

highly competitive telecommunication industry in the country, where each telecommunication company roll out 

plans that are relatively affordable, to remain competitive in the market. Also, many mobile phone users in the 

country use more than one service provider in case of network failure in one. This result is in line with the findings 

of  Alaiad (2019) and Lau and Kwok (2007), that the affordability and availability of telecommunication services 

influence users’ adoption of an innovation, because the better the telecommunication infrastructure of a country 

the higher the possibility of the adoption of technology. Also, reiterating the importance of external support, 

Dwivedi et al. (2012) state that the availability of information technology as well as of a provider of technological 

services has a strong impact on technology adoption. 
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Furthermore, findings from the perspective of the decision-makers identified the existence in the organisation of 

ICT infrastructure such as fibre optics, which has made it easy for healthcare workers to access the internet for 

their work. Telecommunication services were said to have improved tremendously over the years due to 

governmental regulation and competition among the providers in the telecoms industry. As such, there is no 

problem with network availability or cost. Improvement in terms of productivity, especially in the primary 

healthcare centre, was identified as an outcome of using mobile phones for service delivery.   

7.4.5 Potential Barriers to m-Health Adoption 
 

This section discusses findings of what impedes m-health technology adoption in Nigeria as identified from 

interview with managers of healthcare facilities used for study 

7.4.6 Network Constraint 

Although the telecommunication sector of the country is regarded as the best information and communication 

sector in the country, the data derived from the interviewees reveal that Nigerian network services can sometimes 

become very poor and sometimes become inoperative during use for healthcare purpose (MOH & HOA interview, 

2020). The research shows that network unreliability is a barrier to the adoption of m-health technology in 

Nigeria. This finding agrees with that of  Idowu et al. (2008), that the state of technology use in the Nigerian 

healthcare system is directly affected by the instability of the telecommunication network. Khan et al. (2015) 

report that network problems are a major challenge faced by rural doctors in Bangladesh when communicating 

with physicians, because this problem affects the quality of the call when using the call centre in Bangladesh. 

Supporting the outcomes of previous research, Peprah et al. (2020) also identify network failure as a critical 

challenge in the use of m-health services in Ghana among healthcare providers. Echoing the network instability 

in Nigeria, Fox et al. (2020), who conducted research into the perceptions of m-health among healthcare workers 

in primary healthcare centres, identify this as one of the major barriers to the adoption.  The research corroborates 
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the work of previous researchers, that an unreliable network is the major impediment to the adoption of m-health 

in the Nigerian healthcare sector.  

7.4.7 Lack of a unified policy guiding the use of m-health 

Findings from the interviews highlighted government policy as a major hindrance to m-health adoption. Findings 

from the interviewers show a fragmentation in the policy obtainable for m-health use. In the case of Isalu hospital, 

it was claimed there were no policies guiding mobile device use in healthcare, and that everything done was based 

on the discretion of the management to meet the job demand. Contrarily, CMAC claimed the existence of National 

Act law was a guide for them in terms of m-health use. However, the health centre attests to the fact that there is 

government policy laid down on how to use m-health. This fragmentation can be said to be as a result of the three 

arms of government working independently of one another, and this leads to a lack of a unified healthcare agenda 

at the national level. (Ogaji & Brisibe, 2015). The result agrees with the finding of  Kenny et al. (2017), that there 

are unstable and unclear policies guiding the use of health information technology in Nigeria. With issues 

regarding government policies revolving around m-health adoption, this would serve as a major drawback for 

healthcare workers because of the lack of unified and holistic law backing them on technology use.  There must 

be an effective strategy that supports the integration of ICT in the healthcare domain, for m-health to be successful 

(Idowu et al., 2008.; Qiang et al., 2012) 

7.4.8 Scarcity of human resources 

One of the interviewees who contributed to this research said “There is a shortage of staff, which makes the 

device to be occasionally switched-off.” This problem leads to work overload on the part of healthcare workers, 

who therefore neglect to use m-health in performing their duties. It would be productive to encourage healthcare 

workers to use the m-health initiative by giving them incentives based on their performance. This might lead to 

an increased use rate (Roumani, Nwankpa & Roumani, 2015). 
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 Proposed Model for m-health adoption by healthcare workers in Nigeria 
 

Based on the study's findings, the model presented below has been proposed for m-health adoption among 

healthcare practitioners. First, the model recognised the need to address the policy gap by adopting a strategic 

implementation approach to ensure standardised policy for m-health. Additionally, it was discovered that self-

efficacy was a major factor in encouraging adoption. As a result, the model recommends giving enough training 

with regard to skill acquisition. Cost and network restrictions were also noted as crucial aspects of m-health 

adoption and were taken into account in the model. Basic telecommunication services, which don't only rely on 

the usage of the network, are one of the main approaches to overcome network concerns. Additionally, 

government partnerships with the telecom industry to subsidise costs would be a positive step, particularly for m-

health use.  
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Figure 7:1: Proposed model for M-health Adoption. 

 Chapter Summary 

This chapter has discussed the findings of the research. The discussion was guided by the research questions and 

objectives presented at the beginning of the research. The Chapter started by discussing the state of the available 

ICT tools used in the healthcare sector in Nigeria. It was found that ICT tools are available in the healthcare 

sector. These tools are desktop computers, mobile phones, the internet, electronic medical records, medical 

applications and laptops. The internet and mobile phones were most commonly used by the healthcare workers. 

Also, some ICT tools such as e-Clerk and Meditorix were found to be peculiar to one organisation, where they 

are used for administrative purpose. M-health knowledge was found to be high among healthcare workers in 

Nigeria. The technology is used most frequently for appointment booking (and reminders) and communication, 
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data collection and creating health awareness in the public. Although mobile phones are used in providing 

healthcare services, the findings indicate that their use is limited to only certain services. Training should be 

provided to the healthcare workers so that they are aware of the various services that can be provided on mobile 

phones. Questions relating to the intention to adopt m-health revealed that there is a high percentage of healthcare 

workers who are willing to use m-health to provide healthcare-related services. With regard to the factors 

influencing m-health adoption, the research finds that self-efficacy, experience, effort expectancy, government 

support and external support were found are key. None of the organisational factors was found to influence m-

health adoption among healthcare providers in Nigeria. It is therefore pertinent that priority should be given to 

the significant factors that influence adoption if this innovation is to be successful. This could be achieved by the 

provision of adequate training to healthcare workers to ensure that they are confident enough to use m-health 

services. Also, it is important that the technology is free of all complexity that may arise during its use. Given the 

situation of the healthcare sector in the country, which is already overburdened, a complex technology would 

wear a user out, and this would ultimately lead to its abandonment. Lastly, barriers to adoption were found to be 

the unreliable network, a lack of unified policy, and shortage of human capacity. The study's conclusion and 

recommendations are discussed in the next chapter.  
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CHAPTER 8: CONCLUSION AND RECOMMENDATIONS 

 Introduction 

This chapter summarises this study by presenting its findings, drawing conclusions and making recommendations 

for further research. The research performed here aimed to examine the determining factors that influence m-

health adoption among healthcare workers in Nigeria. Understanding these factors was thought necessary because 

this will help improve the adoption of m-health in Nigeria and may eventually lead to its sustainability in the 

Nigerian healthcare sector. The following research questions were addressed in this study:   

1. Which current ICT tools are available to healthcare workers for service delivery in the healthcare sector? 

2. How knowledgeable are healthcare workers about m-health solutions? 

3. What are the individual, technological, organisational and environmental factors that determine the 

adoption of m-health technology? 

The theoretical foundation for the study was the Unified Technology Acceptance and Use of Technology, 

Technology- Organization- Environment framework, and other factors that were considered important to m-

health adoption in Nigeria. A mixed methods approach was adopted to study the phenomena under research. A 

stratified random sampling and a purposive sampling technique were used in selecting research participants for 

the study. A sample of 201 participants was drawn and validated questionnaires were administered to healthcare 

workers through the face-to-face method and the electronic method, while three organisation managers were 

interviewed to get their perspectives on the research questions asked. The Statistical Package for the Social 

Sciences (SPSS) was used to analyse survey date, while the Nvivo software was used for qualitative data analysis. 
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 Research Summary 

The report started with an introductory chapter that identifies what the healthcare system consists of and the 

differences that exist between health organisations in developed and developing countries. Given the 

shortcomings in the healthcare sector of the developing countries, the chapter went further to discuss how mobile 

phones can be used to address these challenges. Next, the author identified the need to study the factors affecting 

m-health adoption in Nigeria.  In the literature review conducted it was found that the technology adoption model 

that explains m-health should entail a broader view by integrating all aspects that enhance adoption (Shozi et al., 

2012). Hence the rationale for this study. To address this gap, a conceptual framework based on the UTAUT and 

T-O-E frameworks was used to identify the determinants of adoption from the healthcare workers’ perspective. 

The second chapter started with a brief introduction of Nigeria, which is the context of the study, and it went on 

to explain the origins of the healthcare system, the divisions in the Nigerian healthcare system, the various 

functions performed on each level, and the challenges faced by the healthcare sector in the country. The 

challenges faced pertain to leadership and governance, inadequate human and material resources, inadequate 

funding, poor infrastructural development and poor remuneration of healthcare workers. The chapter then 

discussed ICT in Nigeria by describing the role of the Ministry in charge of ICT and mobile telecommunications 

and the various e-health and m-health initiatives in the country were identified. The initiatives include 

teleconsultation, the midwives’ service scheme, and the District Health Information System, UNICEF Rapid 

SMS, and health management information systems. The policy guiding the use of ICT in healthcare was 

discussed, as well as the barriers to such use. 

The third chapter provided a review of the literature. In this chapter the concept of electronic health was defined 

and some of its components were identified. These include EMR, telemedicine, telehealth and m-health. M-health 

was discussed extensively by identifying its drivers and the related benefits. Also, applications of m-health such 
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as education and awareness, remote data collection, remote monitoring, communication and the training of health 

workers, disease and epidemic outbreak tracking and treatment, and diagnostic support were discussed in detail. 

The study identified the various m-health initiatives in Nigeria. However, it was established that most of these 

initiatives are not yet fully adopted, while some others are no longer in existence. Also, the existence of available 

ICT tools in the healthcare sector was established. It was found from the literature that computers, mobile phones 

and the internet were the most commonly used ICT tools in the healthcare sector. Furthermore, the knowledge of 

healthcare professionals about the use of m-health technology was examined in the chapter. A brief discussion of 

various factors that influence the adoption of m-health followed. Finally, impediments to m-health adoption were 

sought for in the literature, and how to sustain m-health was discussed.  

Chapter Four discussed the theoretical framework applied in the study. The chapter started by discussing 

information systems adoption theories such as the Technology Adoption Theory (TAM), the Innovation Diffusion 

(DOI) Theory of planned Behavior (TPB), the Unified Theory of Acceptance and Use Technology (UTAUT) and 

the Technology-Organization-Environmental (T-O-E) framework. The theories were discussed because of the 

factors considered in this study. The theories upon which the research was based were the UTAUT and T-O-E 

frameworks. Also, eleven adoption determinants of m-health were extracted from the literature review. These 

were later categorised into individual, technological, organisational and environmental factors, which made up 

the theoretical framework applied in this study. Each factor was then discussed and hypotheses were formulated. 

The methodology applied in this research was presented in Chapter Five. This chapter discussed various research 

philosophies, designs and methods that are applied in conducting research. The positivist stance was taken in this 

study, and a descriptive approach was applied to studying the phenomena under scrutiny. An extensive literature 

review on the use of health technology for service delivery was conducted, which was then narrowed down to the 

use of mobile technology for healthcare purposes, after which the research questions were formed. Both 
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quantitative and qualitative data were gathered to generate a better understanding of the topic being studied. The 

chapter went on to discuss the sampling techniques, the study population and the sample size. Healthcare workers 

and the decision-makers of the hospitals made up the study population. Stratified random sampling and purposive 

sampling were used in selecting the participants in the study. Lastly, a questionnaire was developed and subjected 

to scrutiny to ensure the validity of the research instrument, and comments made by experts in the field were 

addressed  

Chapter Six presented the data and their analysis. The chapter contained the analysis of both the quantitative and 

qualitative research data. The reliability of the measurement instrument was tested using Cronbach's Alpha to 

ensure internal consistency. It was found that the instrument was reliable. Next, each section of the questionnaire 

was analysed, using descriptive statistics.  Hypotheses was tested with multiple regression analysis. The second 

part of the analysis discussed the qualitative data obtained from the research. The data were coded, analysed in 

line with the research questions, and conclusions were drawn.   

Chapter Seven provided a discussion of the results obtained in Chapter Six. The results obtained were discussed 

in comparison with those of previous research projects by several authors. The findings were presented in terms 

of the research objectives, namely to identify the types of technology used for service delivery in Nigeria’s 

Healthcare sector, to assess the knowledge of healthcare workers about m-health solutions, the individual, 

technological, organisational and environmental determinant of m-health technology, and to identify potential 

barriers to m-health adoption. These are discussed below. 

 Summary of Findings 

This section summarizes the findings for each of the research objectives. 
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8.3.1 Objective 1: To determine the existence of the current information and communication 

technology resources available to healthcare workers for service delivery in Nigeria hospitals.  

 

The findings of this research suggest that the current ICT tools available in the healthcare sector in Nigeria are 

desktop computers, mobile phones, the internet, electronic medical records, medical applications and laptops. 

The availability of these tools means that ICT tools are being used to provide healthcare services. Although all 

these tools are said to be in existence, the most commonly used tools are the internet and mobile phones, as 

indicated by healthcare workers.  This suggests that many ICT resources are unavailable in most healthcare 

sectors of the country. These findings suggest that the popularity of the internet and mobile devices is a result of 

healthcare workers having personal mobile phones which can be used to access the internet. Hence, their mobile 

phones are often used to access medical information. Other tools are peculiar to different sites accessed in the 

study. These include fibre optics, Meditorix and e-Clerk.  The fibre optics were found in the tertiary healthcare 

organisation and are said to be used to ensure internet connectivity at all times. On the other hand, the Meditorix 

and e-Clerk software were found in Isalu Hospital, where they are basically used for administrative purposes. 

8.3.2 Objective 2: To ascertain the knowledge of healthcare workers about m-health services and their 

current use. 

 
Knowledge of m-health technology among healthcare workers was found to be relatively good. However, the 

actual use of m-health services was very limited. It was established that m-health services most often provided in 

Nigerian hospital are appointment bookings, communication among healthcare workers, and creating healthcare 

awareness. Thus, it can be deduced that there is a need to create more awareness among healthcare workers of 

other application areas of m-health to encourage an increased use of the technology.  
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8.3.3 Objective 3: To investigate the individual, technological, organizational and environmental factors 

influencing m-health adoption and use in delivering healthcare services in Nigeria hospitals. 

The findings regarding the factors influencing healthcare workers’ adoption of m-health showed that five 

variables have a significant influence. Two of these factors were found in the individual category, one was found 

among the technological factors, while the remaining two factors were the environmental factors. The factors are 

self-efficacy, experience, effort expectancy, government support and external support. It can therefore be 

suggested that individual, technological and environmental factors should be given priority when developing m-

health technology. The analysis showed that none of the organisational factors were statistically significant in 

relation to the intention to adopt m-health. This can be attributed to the lack of adequate funding of the healthcare 

sector in the country, which affects the support that needs to be provided to users of m-health. As a result, some 

of the m-health services offered on the mobile platform are sometimes paid for by healthcare workers without 

their receiving any incentive in return.  

Lastly, unreliable network connectivity, a lack of unified policies and a shortage of human resources were found 

to impede the usage of m-health services in Nigeria. The findings derived from the interviews suggest that there 

is a need for unified policies that promote the usage of m-health services, as this is a major barrier to the use of 

the technology. Also, regulating the telecommunication sector for healthcare services purpose was said to be a 

necessary step to take if the use of m-health services is to achieve its full potential in the Nigerian health sector.  

 Research Contribution 

The current study makes some significant contributions by attempting to fill certain gaps in understanding the 

adoption determinants of mobile health in Nigeria. 

First, the study indicates that m-health's innovation attributes by themselves are insufficient to explain its 

acceptance in the healthcare sector. Although this can contribute to adoption to some extent, given the fact that 
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innovation adoption within an organisation can be complex due to the interplay of several elements, this may 

pose a challenge in deciding which factor to focus on.  As a result, based on the current findings from this study, 

there are pointers that could be used by managers in deciding on relevant determinants peculiar to mobile health 

adoption within the Nigerian healthcare sector. The importance of training healthcare workers on m-health 

functionalities is important because this will help facilitate skill capacity building in boosting users’ confidence, 

which translates to the self-efficacy needed by users. Particular attention should be given to ensuring that m-

health innovations are easy to use. It is advised that healthcare providers' involvement and feedback during 

development should be considered, as this would help analyse and address issues that are peculiar to m-health 

complexity and use. Adequate support from the government in terms of enabling policies regarding mobile health 

technology use and other ICT bodies goes a long way towards influencing technology adoption. 

The research took a holistic approach to understanding m-health adoption among healthcare professionals in the 

Nigerian healthcare system. This research took the individual, technology, organization, and environmental 

context into account to understand the innovation adoption factor. The study relies on both UTAUT theory and 

the TOE framework to provide an explanation for the phenomenon being studied. This has aided in the theoretical 

development of the information system adoption stems. Effort expectancy, which is a variable in the UTAUT 

theory, was found to be a significant factor in m-health adoption. Several other studies, such as Seethamraju et 

al. (2018) on m-health, have found ease in using technology as an enabling factor to innovation adoption, hence 

explaining the role of UTAUT in technology adoption studies. Also, environmental factors like government 

support and external support from the TOE framework were found to be influential in m-health adoption among 

health users, explaining how crucial they are in adoption studies. The TOE has been used in understanding 

adoption in various organisational contexts and, as a result, the finding of this study aligns with the validity of 

this framework in explaining m-health in a healthcare setting. Bringing a different perspective to the research, the 



 

153 
 

individual context factors of self-efficacy and experience were found to be important in the adoption study of m-

health for healthcare workers. Several studies have stated that the use of technology is dependent on the 

perception of users based on their self-efficacy (Jaradat & Faqih, 2014). Lastly, adding the individual context to 

the existing theories brings a richer explanatory power to adoption theories. 

 Recommendations    

Various pre-existing research projects attest to the fact that training boosts the confidence of technology users. 

Currently, there is limited knowledge in the heath sector of several uses of m-health and the benefits they provide. 

It is therefore recommended that adequate awareness should be developed through the provision to healthcare 

workers of seminars and training on m-health technology in healthcare, particularly on the various aspect of the 

use of m-health so as to realise its full potential. Moreover, it is crucial that the instruction offered be simple to 

comprehend in situations where an authorised healthcare worker is required to instruct others in various areas. 

Additionally, this study demonstrates that m-health interventions that are easy to use and straightforward in terms 

of design have a good impact on adoption. Therefore, it is recommended that ICT stakeholders make sure that 

users of this technology are involved in the intervention's development stage and that they provide feedback in 

order to ensure that the technology meets the nation's health needs and has features that are simple for medical 

professionals to use. 

Furthermore, the study's findings showed how disjointedly policies are currently being implemented. Assuring 

that mobile health technology is in line with the objective of national healthcare is one of the key strategies to 

overcome this difficulty. It is recommended that policy implementation be managed through the decentralization 

of policy management to local and state levels with clear roles and accountability measures in order to have a 

policy that is implementable. By doing this, state regulators who set standards of operational access to healthcare 

facilities within their jurisdiction could easily monitor the implementation progress with respect to m-health use. 
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Also, focusing on low-cost technology is a step forward in addressing the financial constraints in the country. 

Additionally, the interoperability of m-health and other digital platforms is highly recommended as this would 

avoid repetition of actions for the same goal, which would translate to cost-reduction. Lastly, partnership between 

various parastatals such as ICT and telecommunication sectors with the government sector is recommended as 

this would aid government efforts. 

 Research Limitations and Further Study 

The following limitations were found in the study. Firstly, the sample size for the qualitative analysis was 

relatively small. This was because of the difficulty encountered in getting the consent of some hospital managers 

due to the extra work pressure they are experiencing as a result of the Covid-19 situation globally. A further study 

that includes a larger sample size is suggested as this would shed light on other factors. 

Secondly, the study was conducted in only one state in Nigeria, and the research findings cannot be generalised 

to the country as a whole due to the insecurity issues elsewhere. Further research should be extended to the other 

states, and the outcomes of the research in each state should be compared. In addition, the constructs used in this 

research can be applied to study m-health adoption in other developing countries in order to ascertain if general 

principles can be developed. Also, it may be productive to use the conceptual framework presented here to study 

other types of information technology, such as electronic health records and clinical informatics. This framework 

could also be used to study the adoption of other mobile-based service platforms as well as other forms of 

technology in other organizational settings.  

Thirdly, no patients were included in the research. Further study could include a cohort of patients, and a 

comparison of the perceptions of healthcare providers and receivers could be made. This would help in identifying 

the factors that are peculiar to patients that need to be addressed in influencing adoption 
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Lastly, no general hospitals were included in the research. This was because the researcher was not given approval 

to conduct the study in a general hospital because of the need to reduce the possibility of exposure to Covid-19 

infection. Further research should incorporate hospitals managed at the state level. 
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APPENDIX 

Appendix A: Interview Transcript and Themes. 

 

Interviewee 

Themes 

Available Technologies for Health Service 

delivery 

m-health Knowledge and Use 

Lagos University 

Teaching Hospital 

We have recent hard and software for the hospital 

operations in capturing data. The management is 

making an effort to harmonize all the various unit, to 

be able to connect to one central server. We have 

computers in the Health Information Management 

department where we store our record. We develop 

a means of communicating to our clients (patients), 

phones were giving to all the dept. and the numbers 

were made available on the internet for remote 

consultation 

I know a lot about m-health solution and 

I used to wear one to check my heart 

rate 

Isalu Hospital We have the electronic medical record (EMR), 

Meditorix, E-clark, and HR Software. All the 

departmental unit have laptops, desktops and a 

robust IT dept. that have all we need to get the work 

done 

I know our doctors use the machine 

(tool) to consult with patients. We use 

telemedicine in consulting patient at 

their home and drugs dispatch to them 

through dispatch riders. 

Medical Officer for 

Health 

We have laptops for data collection, mobile phones 

for communication in 24hrs centres. We have 

electronic medical record used to store information 

of patients. Doctoora installed an App used to 

communicate with the mothers if they don’t come for 

antenatal. There is also the Jaika software that is 

used in such a way to communicate with the patients 

informing them of their antenatal date visit 

We have an Apps used to communicate 

with the mothers if they don’t come for 

antenatal. We also have one Jaika used 

in such a way to communicate with the 

patients informing them of their 

antenatal date visit 
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Themes Interviewees 

Environmental 

Factors 

We have the enabling laws and environment to implement mHealth and the 

government regulations and competition in the industry has made the cost to be 

minimal. (LUTH) 

 

This only affects the government own hospital establishment and Government 

has not being supportive in private healthcare organizations. (ISALU) 

 

I don’t think privacy and confidentiality is an issue, the government has been 

supportive with their policies. (MOH) 
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Potential Barrier to m-health Adoption 

Themes Interviewees 

Barrier to m-health 

adoption 

The level of security threat to use of m-health services is high. If the internet service 

become expensive it tend to discourage the adoption of m-health. The environmental 

factors and government policies in terms of monopoly and pricing can discourage 

the potential adoption of m-health technology. (LUTH) 

 

Those against the adoption were the nurses, it was a war, and they did not see the 

need for it. Sometimes bad network can make call without success. Right now, 

whomever has access to the file can see the history of the patient which makes 

confidentiality a problem. Security is a challenge right now, funding has also been 

a problem. The internet cost is a bit high and only affordable by those who can buy 

it.  One major barrier is from the government side, different taxes and policies that 

discourage the internet service provider, and on the part of Telecommunication 

Company there service sometime becomes poor and expensive. (ISALU) 

 

There is shortage of staff which makes the phone to be occasionally switch-off due 

to shortage of staff. The network or service provider that are sometimes not reliable, 

there is fluctuation in network services or when their network goes bad. And finally, 

no technical support in-house, it is outsourced which cause delay whenever we have 

technical issues. (MOH) 
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4. Please tick your current job description 
 
 

Administrator  

Nurse  

Pharmacist  

Doctor  

Others: please specify  

 

5. Please indicate the number of staff in your hospital by ticking the range 
 

Below 20  

Between 20 and 40  

Above 40  

 
6.  Please indicate the current ICT tools used to perform your duties by ticking the extent to 

which you use them. 

  
 
 
Technology Type 

 
 
 

Never 

 
 
 

Rarely 

 
 
 
Sometimes 

 
 
 
Often 

 
 
 

Very often 

6.1 Mobile phones      

6.2 Laptop      

6.3 Desktop computer      

6.4 Internet      

6.5 Medical applications      

6.6 Others: 

Please specify   
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7. Please indicate the current use of technology for work related purpose. 
 
 

 ICT Tools 

 Work related use Mobile 
Phones 

Landline 
Telephone 

Desktop Laptop Tablet others 

7.1 Remote Data collection       

7.2 Disease and Epidemic 
outbreak tracking 

      

7.3 Diagnostic Support       

7.4 Remote patient treatment 
and monitoring 

      

7.5 Health worker awareness/ 
training 

      

7.6 Communication with other 
healthcare professionals 

      

7.7 Health workers Training       

7.8 Others       

 
 
 

8. Do you have a general knowledge on mobile phone(mhealth) use for healthcare 

Yes 

 
 

No 
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9. Current Use of Mobile devices (m-health) for work related purpose 
 

  Never Rarely Sometimes Often Very often 

9.1 Appointment Booking      

 

9.2 

Mobile-Telemedicine 

(Tele-consultation) 

     

 

9.3 

Sending SMS for Drug refill      

 

9.4 

Communicating with other 

health worker 

     

9.5 Patient Monitoring      

 

9.6 

Health education and health 

Awareness 

     

9.7 Others: 

……………………………. 

     

 
 
SECTION B: INDIVIDUAL FACTORS INFLUENCING M-HEALTH ADOPTION 

 
10. Please rate the following statements with the extent to which you agree or disagree with the 

statements 
 
 

  Strongly 
Disagree 

Disagree 
Not sure 

Agree 
Strongly 

Agree 

10.1 I can confidently use mobile phone 
for healthcare purpose 

     

10.2 I am confident in my ability to use 
mobile technology for health related 
purpose 

     

10.3 If I have someone to show me how, 
I am sure I can use m-health 
solutions 

     

10.4 I would use m-health if I have a lot of 
time on my hand to complete my Job 
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  Strongly 
Disagree 

Disagree Not sure Agree Strongly 
Agree 

10.5 With my experience with computer 
technology, I can confidently use 
mobile based technology 

     

10.6 I believe m-health is a useful for 
providing service 

     

10.7 I prefer m-health to other technology      

10.8 M-health reduces patient waiting time      

 
 

SECTION C: TECHNOLOGY FACTORS ON M-HEALTH ADOPTION 

 
11. Please rate the following statements with the extent to which you agree or disagree with the statements 

 
  Strongly 

Disagree 
Disagree Not sure Agree Strongly 

Agree 

11.1 Mobile health use increases my professional 
performance. 

     

11.2 M-health increases patient access to healthcare 
services 

     

11.3 M-health helps to complete patient care more 
quickly 

     

11.4 M-health solutions are easy to use      

11.5 Healthcare worker finds it easy to use m-health in 
interacting with patient 

     

11.6 M-health is compatible with the nature of my work      

11.7 M-health ensures privacy of information      
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SECTION D: ORGANIZATIONAL FACTORS ON M-HEALTH ADOPTION 

 
12. Please rate the following statements with the extent to which you agree or disagree with the statements 

 

  Strongly 
Disagree 

Disagree Not sure Agree Strongly 
Agree 

12.1 The hospital provides adequate training on 
the use of m-health technology 

     

12.2 The hospital provide adequate technical 
support for m-health technology 

     

12.3 The management provides resources to use 
m-health solution 

     

12.4 Management are willing to invest funds in 
the use of m-health the technology 

     

 
 

SECTION E: ENVIRONMENTAL FACTORS ON M-HEALTH ADOPTION 

 
13. Please rate the following statements with the extent to which you agree or disagree 

 
  Strongly 

Disagree 
Disagree Not sure Agree Strongly 

Agree 

13.1 Government policy supports the use of 
mobile phones for healthcare service 
delivery 

     

13.2 There is sound healthcare legislation and 
regulation guiding the use of m-health 

     

13.3 There is strict compliance to m-health use.      

14.4 Cost of telecommunication Network is 
affordable to support this innovation 

     

13.5 The telecommunication network is good 
enough to support m-health technology 
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SECTION F: POTENTIAL ADOPTION OF M-HEALTH TECHNOLOGY 
 

14. Please rate the following statements with the extent to which you agree or disagree. 

 

 

SECTION G: POTENTIAL BARRIER TO M-HEALTH TECHNOLOGY 

 
15. Please rate the following statements with the extent to which you agree or disagree. 

 
S/N Factors Strongly 

Disagree 
Disagree  Not 

sure 
Agree Strongly   

Agree 

15.1 Lack of skill to develop m-health application 
affects m-health technology adoption 

     

15.2 Unreliable network connection is a barrier to m- 
health adoption 

     

15.3 High cost of internet bundle is a barrier to m- 
health adoption 

     

15.4 Privacy and Security concern inhibit the adoption 
of m-health technology 

     

15.5 Lack of interest to use 
technology from health 
professionals is an impediment to m-health 
adoption 

     

 

THANK YOU FOR PARTICIPATING 
 

 
 

 

  Strongly 
Disagree 

Disagree Not Sure Agree Strongly 
Agree 

14.1 I have strong intention to use m-health 
services 

     

14.2 I intend to use m-health services      

14.3 I intend to learn about m-health services      
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APPENDIX C: INTERVIEW QUESTIONS FOR HOSPITAL MANAGEMENT   

SECTION A:  INFORMATION ON CURRENT ICT USE IN ORGANIZATION  

1. What are the current ICT tools used in this organization and what are they used for?  

2. How often are these technology used?  

3. What are the health information technology used in this organization?  

SECTION B: M-HEALTH KNOWLEDGE   

4. How well do you know about m-health technology?   

5. Are there any m-health initiative currently in the healthcare sector? If yes, please state.  

SECTION C: M-HEALTH ADOPTION FACTORS   

6. Are healthcare workers skilled and experienced with the use of mobile devices for 

service delivery?  

7. What is the attitude of healthcare workers to the use of m-health solutions?   

8. Regarding m-health technology are they easy to use?  

9. In what way do you think m-health will improve healthcare sector?  

10. Are there concerns about availability and security of m-health technology in service 

delivery?  

11. Can the current technology in your organization support the implementation of m-

health?  
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12. How does management support, technical support and training influences m-health 

adoption?   

 

13. How does Ministry of health regulation influence m-health adoption?  

14. What role of government policy play as regards m-health adoption?  

15. What is the influence of telecommunication service provider in m-health adoption?  

16. What can be done to promote m-health adoption by worker in healthcare sector?  

17. How can m-health help to achieve the national health goal?  

18. What other factor can make m-health adoption successful?  

19. Are you willing to adopt m-health technology?  

SECTION D: BARRIERS TO M-HEALTH ADOPTION  

20. What are the factors that inhibit m-health adoption?  

21. From your perspective, how can these issues identified above be resolved?  
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APPENDIX D: CONSENT FORM 
 

UKZN HUMANITIES AND SOCIAL SCIENCES RESEARCH ETHICS COMMITTEE 

(HSSREC)  

  

APPLICATION FOR ETHICS APPROVAL   

For research with human participants   

  

Information Sheet and Consent to Participate in Research  

  

   Date: 11th March 2020  

  

Dear Respondent,  

  

My name is Omotanwa Moji Adegbola, with student number 217080699 from the Department of 

Information Systems and Technology, School of Management, IT and Governance, University of Kwazulu-

Natal, Durban, South Africa.   

  

You are being invited to consider participating in a study that involves research on the  

Development of an Evaluation Model for m-health in Developing Country: A Case Study of Nigeria. The 

aim and purpose of this research is to explore various factors that influences the use of m-health technology 

in healthcare sector Nigeria from both organizational and individual perspective. The study is expected to 

include 274 participants in total from all the selected study site in Lagos Nigeria and its extension. Lagoon 

Hospital will have 4 participants, St Nicholas  

Hospital will include 14 participants, Medicare Hospital will include 23 participant, Reddington Hospital 

will have 13 participants, Lagos University teaching Hospital will include 213 participant and Isalu hospital 

will involve 7 participants. This study will involve the use of Questionnaire and Semi structured interview. 

The duration of your participation if you choose to participate and remain in the study is expected to be 25 

minutes.   

   

There are no risk of any kind involved in this study. It is worthy of note that there is no monetary gain in 

participating in this project. I hope that the study will contribute to the body of knowledge on adoption of 

m-health technology. Also it will help to identify factors that would make m-health technology adoption in 

Nigeria healthcare sector a success.   
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CONSENT TO PARTICIPATE  

I ……………………………………………………………  (Participant’s full name) have been informed 

about the study entitled the Development of an Evaluation Model for m-health in Developing Country: A 

Case Study of Nigeria by Omotanwa Moji Adegbola.  

  

I understand the purpose and procedures of the study.  

  

I have been given an opportunity to ask questions about the study and have had answers to my satisfaction.  

  

I declare that my participation in this study is entirely voluntary and that I may withdraw at any time without 

affecting any of the benefits that I usually am entitled to.  

  

I have been informed that there is no risk involved in this research as well as no monetary gain.  

   

If I have any further questions/concerns or queries related to the study I understand that I may contact the 

researcher at (Tel: +2348027638182, email: 217080699@ukzn.ac.za).  

  

If I have any questions or concerns about my rights as a study participant, or if I am concerned about an 

aspect of the study or the researchers then I may contact:  

   

HUMANITIES & SOCIAL SCIENCES RESEARCH ETHICS ADMINISTRATION  

Research Office, Westville Campus  

Govan Mbeki Building  

Private Bag X 54001   

Durban   

4000  

KwaZulu-Natal, SOUTH AFRICA  

Tel: 27 31 2604557 - Fax: 27 31 2604609  

Email: HSSREC@ukzn.ac.za   
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I hereby provide consent to:  

Audio-record my interview/ focus group discussion    YES/NO  

  

  

____________________        ____________________  

Signature of Participant                            Date  

   

____________________   _____________________  

Signature of Witness                                Date  

(Where applicable)       

   

____________________   _____________________  

Signature of Translator                            Date  

(Where applicable)  

    

 

 

 

 

 

 

 
 

 

 

 

 




















