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 The purpose of this empirical study was to examine e-health readiness, 
acceptance and use in hospitals and health centers in Ethiopia. In this study, 
900 samples were taken using a simple random sampling method from  

10 Hospitals and 20 health centers in northwestern Ethiopia. SmartPls 
software was used for the structural equation modeling and path analysis 
techniques. All of the e-health readiness indicators, except employees’ 
attitudes showed that hospitals and health centers were not ready to 
implement and use e-health systems. The intentions of users to accept and 
use e-health systems were evaluated and determinants were identified. 
Service quality from the technological factors, self-efficacy from the human 
factors and user training from the organizational factors were found to be 
significant determinants of user satisfaction, individual performance, and 

organizational performance respectively. Major determinants were an 
organizational performance with a contribution of 37.6% influence followed 
by an individual performance with 28.2% contribution (together accounted 
for about 65.8% influence) of the users’ behavioral intentions to use e-health 
systems. The model, which explained 47.6 % of the variances in the data, 
was found to be significant. 
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1. INTRODUCTION  

The advent of the rapidly advancing ICTs has changed the world to great extent. The development 

of the internet and the worldwide web have ensured the rapid growth and dominance of the digital era across 

the world. Technology is a key enabler to accelerate and improve productivity in all sectors [1]. The 

Healthcare sector is also transformed by advances in e-health [2]. E-Health offers the rich potential of sharing 

resources and supplementing the traditional healthcare delivery systems. It also enables the healthcare 

organization's ability to meet the needs of patients [3]. E-Health helps to enhance access to information and 

resources, to empower patients and to make informed about healthcare decisions, to streamline organizational 

processes and transactions, and provide improved quality of health services and patient satisfaction [4]. It is 

mainly, used to support the administration of patient and medicine data [5]. 
E-health is a broad term that describes the intersection of medical informatics, public health,  

and business to improve services in the healthcare industry through the application of the internet and related 

technologies. Besides, e-health encompasses the technical development, state-of-mind, a way of thinking, an 

attitude, and a commitment for networked, global thinking, to improve health care locally, regionally,  

and globally by using information and communication technology [6].  

A study that assessed the e-health readiness of healthcare professionals in three selected government 

hospitals was conducted in North Gonder Zone of Ethiopia indicated low readiness and underutilization of e-
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health systems. Gender, age, computer literacy, computer-related skills, knowledge, good attitude, 

availability of computers, past information technology experience, availability of training, and complexity of 

the system were found the most determinant readiness factors of health care professionals [7]. 

 Many e-health applications have been implemented in the Ethiopian healthcare sector.  

Health Management Information Systems (HMIS), Human Resource Information Systems (HRIS),  

Logistic Management Information system (LMIS), Electronic Health Management Information Systems 

(EHMIS), Electronic Medical Record (EMR) and TenaCare/SmartCare are some of the available systems. 

However, these systems are not efficiently utilized in the sector [6]. The work by [8] confirmed 

underutilization of health information is due to the lack of computer skills, knowledge, supportive 

supervision, and training [8]. In this study, e-health readiness factors, level of utilization and determinant 
factors of e-health systems acceptance and use in Ethiopian hospitals and health centers were empirically 

investigated. 

 

1.1.   E-Health Readiness Assessment Framework  

Measuring the level of e-health implementation readiness requires a clear understanding of the key 

environmental components and their interactions. The main components to be examined are the people in the 

organization, the technology, and the organization itself. Therefore, the employees’ technical skills, 

awareness and attitude, infrastructure, cultural change and technological readiness are the readiness index 

components to be evaluated [9]. The framework indicated in Table 1 and Figure 1 shows the readiness 

cutpoints [10]. 

 
 

Table 1. The Readiness scales and Indication of Means 
Readiness Average Scores  Readiness Scale Level  

1.00 - 2.60 Not Ready needs a lot of work  

2.61 - 3.40 Not Ready needs some work  

3.41 - 4.20 Ready but needs a few improvements  

 

 

Indicators were coded as 1=strongly Disagree, 2=Disagree, 3=Undecided, 4=Agree, and 5=Strongly 
Agree on a five-point Likert scale. The average score of 3.41 set as an expected level readiness cutpoint [10].  

 

 
 

 
 
 

Figure 1. Readiness index framework [10] 

 

 

1.2.   Acceptance and Use of E-health Systems 
Studies showed that the complexity and dynamics of the healthcare environment is a significant and 

inherent challenge for the successful adoption of e-health systems [11, 12]. Hence, well understanding of e-

health implementation factors is an important step in the implementation process [13]. The failure of e-health 

systems is mainly due to the underestimation of the implementation factors and their interactions [11].  

To ensure the successful adoption of new information systems, organizations must understand the 

three dimensions of the information system. These are described in the TOP Model (the organization,  

the people and the technology itself) as indicated in Figure 2 [12]. Moreover, the works by [14, 15] also 

confirmed people and technology-related factors determine the intention to adopt new information systems. 
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Figure 2. The research model 

 

 

1.2.1  The Technology Factor 

System quality, information quality, and service quality are the technological factors that influence 

the adoption of information [12]. The qualities of the technology itself, the quality of the information 

provided by the technology and the service that the technology renders affect user satisfaction and are crucial 

factors for successful adoption [9, 16]. A study conducted in Indonesia also confirmed that these three 

technological factors are decisive determinants of e-health acceptance and use [17]. 
 

1.2.2  The Organizational Factor 

The support and commitment of the top management and user training are the organizational factors 

that influence the implementation of new information systems [12, 18]. The work by [17] confirmed top 

management support, User Training, user involvement and facilitating conditions are major organizational 

factors influencing e-health acceptance [17]. Another study conducted in Ethiopia showed that top 

management support and user training positively influence the acceptance and use of e-health systems [19]. 

 

1.2.3  The People factor 

The people factor comprises computer self efficacy and users’ experience [12]. Computer self-

efficacy and users’ computer experience positively influences e-health acceptance [17, 20]. 
In light of literature and empirical evidence reviewed so far, this study examined to what extent 

these factors (technology, organization and people) affect healthcare providers to accept, and use e-health 

systems in the Ethiopian healthcare environment.  

 

1.3.   Research Hypotheses 

Based on the research model shown in Figure 1, the following research hypotheses were forwarded: 

H1: Software quality positively influences user satisfaction in using e-health systems.  

H2: Information quality positively influences user satisfaction of using e-health systems 

H3: Service quality positively influences user satisfaction of using e-health systems 

H4: Management support positively affects organizational performance in using e-health systems 

H5: User training positively influences the organizational performance of using e-health systems  

H6: Computer experience positively influences the individual performance of using e-health systems 
H7: Computer self efficacy positively affects individual performance of using e-health systems 

H8: User satisfaction positively influences users’ intention to use e-health systems 

H9: Individual performance positively influences users’ intention to use e-health systems 

H10: Organizational performance positively influences users’ intention to use e-health systems  

 

 

2. MATERIALS AND METHODS  

The goal of this investigation was to empirically examine the readiness, acceptance, and use of e-

health systems of healthcare providers in the Ethiopian healthcare environment. The study mainly employed 

a quantitative research methodology. Self-administered survey questionnaires were used to collect the 

research data. The size of the sample was determined using the formula [21] which is appropriate for finite 
populations. 
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𝑛𝑜 =
(𝑧α 2)⁄ 2

∗ 𝑝(1 − 𝑝)

𝛿2
 

 

Where: N= total population  

n=required sample size  

α= 0.05= level of significant (Type-I error) 

= =0.05 which is the margin of error 

P= 0.5 for sample proportion of teachers  

 

𝑛𝑜 =
(1.96)2 ∗ 0.5(1 − 0.5)

(0.05)2
 

𝑛𝑜 =
(3.84) ∗ 0.5 ∗ 0.5

0.0025
=  384.16 = 𝟑𝟖𝟓 

𝑛 =
𝑛𝑜

1 +
𝑛𝑜
𝑁

 

𝑛 =
385

1 +
385

35255

=
385

1.011
= 380.811 = 𝟑𝟖𝟏 

 

Even though 381 samples are representative enough based on the calculation, samples of 900 

employees were taken from 10 government hospitals and 20 government health centers in the northwestern 

region of Ethiopia using a simple random sampling method. A cross-sectional survey study has been 

employed. The target population of the study was employees of hospitals and health centers in northwestern 

Ethiopia. SmartPLS 3 and SPSS (version 20) were used to build the PLS-SEM structural model (partial least 

regression structural equation model) and to analyze the descriptive approaches. 

 

 

3. RESULT AND DISCUSIONS  

3.1.   Socio-Demographic Characteristics  

From the 900 questionnaires distributed, 664 were collected indicating that the response rate was 

73.8%. From the collected 664 questionnaires, 543 (60.3%) were found usable. The rest 121 questionnaires 

(13.4%) were rejected, for either they were not properly filled or incomplete. This showed that the non-

respondent rate of the main survey was 22.2%. The work by [22] indicated rates of responses greater than 

50% are acceptable, 60% good, 70% very good, and 85% excellent for questionnaire survey methods. 

Therefore, the response rate of 73.8% in this survey was grouped under the very good category.  

As shown in Table 2, Out of 543 respondents, 307 (56.5) of the respondents were males and the rest 

236 (43.5%) of the respondents were females. Regarding institution type, 285 (52.5%) and 258 (47.5%) of 

the respondents were taken from 10 hospitals and 20 health centers respectively.  
 

 

Table 2. Respondents’ Institution-Type, Number and Gender Information 
 

Institution type 

Number of  

Institutions  

Gender  

Total Male Female 

Health Center 20 157 128 285 

Hospital 10 150 108 258 

Total 30 307 236 543 

 

 

As indicated in Table 3, 175 nurses, 35 medical doctors, 61 pharmacists, 88 laboratory technicians, 

34 health information (HIT), 50 human resources, 66 procurement and finance, and 34 record office 

professionals participated in the survey. Concerning professional experience, the majority of the respondents 

289 (53.2%) had less than 5 years of experience followed by 178 (32.8%) of respondents with 5-10 years of 

experience. Only (14%) of the respondents had more than 10 years of experience. 

As indicated in Figure 3, about 64.1% of the respondents were within the age category of 21-30 
years old followed by 19.7% with the age category of 31-40 years old. These constituted 83.8% of the 

respondents were young adults. The rest 8.8%, 5.3 and 2.0% were under age categories of less than 20, 41-51 

and greater than 50 years respectively. This indicated that the majority of respondents were the youth and 

young adults. 
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Table 3. Profession type and Professional Experience 

 
Profession Type  

Professional Experience  
 

Count 

 
 

Percent 
Less than  
5 Years 

5 - 10  
Years  

11 - 15  
Years 

16-20  
Years 

Greater than  
20 Years 

Nurse 25 7 3 0 0 35 6.4% 

Medical Doctor 28 24 8 1 0 61 11.2% 

Pharmacist 40 33 13 0 2 88 16.2% 

Laboratory Technician 29 4 1 0 0 34 6.3% 

Health IT 26 14 7 3 0 50 9.2% 

Human Resource 21 31 7 4 3 66 12.2% 

Finance & Others  19 13 2 0 0 34 6.3% 

Record Officer 289 178 47 13 16 543 (100%) 

Count 289 178 47 13 16 543 (100%) 

Percent 53.2% 32.8% 8.7% 2.4% 2.9% 100%  

 

 

 
 

 

Figure 3. Respondents’ age distribution 

 

 

3.2.   E-Health Readiness constructs and Indicators  

A total of 17 readiness indicators were used in this study. These 17 indicators were grouped in six 
core readiness constructs of employees’ technical skill readiness, awareness readiness, attitude readiness, 

infrastructure readiness, cultural change readiness, and technological readiness parameters. The means of 

each indicator, as well as the cumulative means of all constructs, were computed as shown in Table 4. 

To measure the expected level of readiness, the average readiness level for each construct and 

indicator were computed. The results were compared against the expected level of readiness standards where 

3.41 is the average expected level of readiness reference index [10]. 

As indicated in Table 4, the 3.28 average score of employees’ technical skill readiness index was 

slightly lower than the expected level of readiness and implied that employees were not ready to use e-health 

systems, and they needed some support and work to get ready. The 3.08 average readiness index of 

employees’ awareness about the use of e-health systems also indicated that employees were not ready to use 

e-health systems, and they needed some support and work to get ready.  
The readiness of the institutions in terms of infrastructure, cultural change and technology had 

average scores of 2.22, 2.58 and 2.53 respectively. These scores were far less than the expected readiness. 

This indicated that institutions were not ready to accept and use e-health systems, and they needed a lot of 

work to get ready. On the other hand, Table 4 showed that attitude was the only construct that had an average 

readiness index value greater than the expected reference index. Hence, the employees’ attitude average 

readiness index of 4.02 indicated that they were ready to accept and use e-health systems but still needs a few 

improvements. 

 

3.3.   Acceptance and Use of E-health Systems 

In this study, 40 indicators were used to determine the acceptance and use of E-health systems.  

The partial least square structural equation modeling (PLS-SEM) technique was used to investigate the 
determinants of e-health acceptance and use in Ethiopian healthcare service. The reliability, validity,  

path coefficients and the model goodness of fit measures of the constructs were also computed. 

The Cronbach’s Alpha coefficient and composite reliability measures of each construct were greater 

than the minimum threshold value of 0.60 [23]. As shown in Table 5, the reliability of the major constructs in 

the model demonstrated a strong consistency of the responses except for the user satisfaction construct 

(0.57). The 0.95 overall reliability confirmed a strong consistency of the responses on the 40 indicators. 
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Moreover, the AVE, convergent and divergent validities were between 0.68 and 0.86 for all constructs.  

These values were far greater than the 0.50 threshold and confirmed that the data could adequately describe 

the model [24]. 

 

 

Table 4. Average E-health Readiness Measures of Indicators and Constructs 

Readiness Constructs Readiness Indicators Indicator 
 mean 

Construct  
 mean 

Employees’  

technical skill 

I have the basic skills to use computers  3.47 

3.28  I have the basic skills to use the Internet  3.48 

I feel that I can use and operate any software application  2.90 

Employees’ Awareness I have enough awareness about the importance of e-health systems 3.05 
3.08 

I have enough awareness about the availability of e-health systems  3.10 

Employees’  

Attitude 

I am happy to use the system in my job always. 

I prefer to use e-health systems than traditional pen and paper methods in my 

job 

4.06 

4.04 4.02 

 I have has sufficient internet access in my institute.  2.11 

2.22 Infrastructure  The speed of the internet is sufficient enough to use the system  2.17 

 I have sufficient access to computers 2.36 

 

Cultural Change 

Readiness  

My institute has clear policy and strategy to implement e-health software 

applications  

2.58 

2.58 
My institute has good culture and experience using new technologies  2.61 

The top management of my institute is always ready implement new changes  2.60 

The top management of my institute is committed to implement new changes 2.52  

 

 

Technology  

Computers and related devices are sufficiently available to implement e-health 

systems 

2.37 

2.53  

My institute has local area network to implement e-health systems 2.63 

My institute has many e-health related software applications 2.58  

 

 

Table 5. Reliability and Validity of the Constructs 
Indicator 

 

Number of 

Items 

Cronbach’s 

Alpha 

Composite  

Reliability 

Average Variance  

Extracted (AVE) 

Over all  40 0.95 -- -- 

Behavioral Intention 3 0.90 0.94 0.83 

User Experience  4 0.89 0.92 0.75 

Individual Performance  4 0.92 0.95 0.82 

Information Quality 4 0.90 0.93 0.77 

Organizational Performance  4 0.93 0.95 0.83 

Self Efficacy 4 0.92 0.95 0.81 

Service Quality  4 0.95 0.96 0.86 

System Quality  4 0.89 0.93 0.76 

Top Management Support  4 0.94 0.96 0.86 

Training  3 0.86 0.92 0.78 

User Satisfaction  2 0.57 0.81 0.68 

 

 

3.3.1  The Fornell–Larcker criterion 

The Fornell–Larcker criterion usually measures the degree of shared variance among the latent 

variables of the model. This criterion describes that, for any latent variable, the square root of average 

variance extracted (AVE) that appears in diagonal cells should be higher than its correlation with any other 

latent variable. The model is assumed to be good if the top numbers in any of the factor columns are higher 

than correlations below it. Therefore, as indicated in Table 6, the model was found to be well fitted and good.  

 

 

Table 6. Fornell–Larcker criterion 
 

BI 
User  

Exp 

Ind.  

Perf 

Info. 

Qual 

Org.  

Perf 

Self.  

Eff 

Serv.  

Qual 

Sw. 

Qual 

 

TMS 

 

TR 

User 

Satis. 

BI 0.912                     

User Exp 0.332 0.863                   

Ind.Perf 0.631 0.423 0.903                 

Inf.Q 0.434 0.261 0.444 0.879               

Org.Perf 0.651 0.416 0.752 0.463 0.912             

Serv.Q 0.399 0.279 0.355 0.534 0.435 0.371 0.927         

Sw.Q 0.518 0.431 0.431 0.741 0.514 0.478 0.489 0.872       

TMS 0.275 ------0.071 0.320 0.162 0.283 0.114 0.236 0.079 0.926     

TR 0.232 0.299 0.403 0.318 0.419 0.421 0.582 0.299 0.325 0.884   

U.Satis 0.513 0.447 0.644 0.476 0.607 0.471 0.464 0.460 0.240 0.555 0.827 
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3.3.2  Heterotrait–Monotrait Ratio (HTMT)  

Heterotrait-Monotrait Ratio (HTMT) also measures discriminant validity. In a better-fitted model, 

the Heterotrait correlations should be smaller than the monotrait correlations. As indicated in Table 7,  

the HTMT ratios in this study were below the cutoffs (0.85) and confirmed that the study meets discriminant 

validity [25]. 

 

 

Table 7. Heterotrait-Monotrait Ratio (HTMT) 
 

BI 
User  
Exp 

Ind.  
Perf 

Info. 
Qual 

Org.  
Perf 

Self.  
Eff 

Serv.  
Qual 

Sw. 
Qual 

 
TMS 

 
TR 

User 
Satis. 

BI                       

User Exp 0.364                     

Ind.Perf 0.692 0.465                   

Inf.Q 0.480 0.292 0.488                 

Org.Perf 0.710 0.455 0.808 0.505               

Self.Eff 0.457 0.549 0.521 0.376 0.443             

Serv.Q 0.432 0.312 0.380 0.579 0.462 0.396           

Sw.Q 0.576 0.476 0.472 0.826 0.562 0.523 0.532         

TMS 0.295 0.081 0.340 0.172 0.298 0.119 0.250 0.091       

TR 0.240 0.355 0.432 0.345 0.452 0.454 0.633 0.324 0.334     

U.Satis 0.671 0.614 0.834 0.596 0.777 0.622 0.580 0.592 0.292 0.737   

 

 

3.3.3  Standardized Root Mean Square Residual (SRMR)  

The standardized root means square residual (SRMR) measures the research model’s goodness of 

fit. SRMR determine the discrepancy between the observed correlation matrix and the model implied 

correlation matrix by measuring the approximate fit of a research model. A model has a good fit when the 

SRMR value is less than 0.08 [24]. Therefore, the SRMR value of 0.056 was below the cutoff (0.08).  
As shown in Table 8, the T-statistics greater than 1.96 and P value less than 0.05 in this study confirmed that 

SRMR was significant.  

 

 

Table 8. Standardized Root Mean Square Residual (SRMR) 
SRMR T-Statistics P-value 

0.056 18.168 0.000 

 

 

3.3.4  The Path Coefficients and Model Goodness of Fit 

R-square (coefficient of determination) measures the overall effect size structural model. R-square 

values greater than the cutoffs 0.67, 0.33, and 0.19 were categorized as substantial, moderate, and weak, 

respectively [23]. Table 9 presented R-square, T-statistics, P-value of Behavioral Intention of users.  
The 0.476 r-square in this study classified in the second category, which was moderate. Moreover, the T 

statistic values greater than 1.96 and P values less than 0.05 for r-square indicated that the model was 

significant. 

 

 

Table 9 R-Square 
 R Square T-Statistics  P-value  

Behavioral Intention 0.476 7.728 0.000 

  

 

As indicated in Figure 4 and Table 10, the path coefficients of independent constructs demonstrated 

different contributions to the dependent construct (behavioral intention to use e-health systems). Software 
quality, information quality, and service quality were the factors that determined user satisfaction to use e-

health systems. Self-efficacy and computer experience were the factors that determined individual 

performance to use e-health systems. Top management support and user training were also the factors that 

determined organizational performance to use e-health systems. Besides, organizational performance, 

individual performance, and user satisfaction were significant determinants of behavioral intention that affect 

e-health systems use. The T statistics values above the cutoff (1.96) and the P values below 0.05 for all path 

coefficients were significant, as indicated in Table 10.  
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Table 10. Path Coefficients 
Path Path Coefficient T Statistics P Values 

Computer Experience Individual Performance  0.243 2.737 0.006 

Individual Performance  Behavioral Intention  0.282 1.834 0.067 

Information Quality  User Satisfaction  0.197 1.620 0.106 

Management Support  Organizational Performance 0.164 2.460 0.014 

Organizational Performance  Behavioral Intention  0.376 2.553 0.011 

Self EfficacyIndividual Performance 0.362 3.739 0.000 

Service Quality  User Satisfaction 0.270 3.514 0.000 

System Quality  User Satisfaction 0.182 1.523 0.129 

User Satisfaction  Behavioral Intention 0.103 1.116 0.265 

User Training  Organizational Performance  0.366 5.586 0.000 

 

 

As shown in Figure 4 and Table 10, software quality, information quality and service quality 

positively contributed 18.2%, 19.7% and 27% to user satisfaction respectively. Self-efficacy and computer 

experience also positively contributed 36.2% and 24.3% on an individual’s performance. Besides, top 
management support and user training positively contributed 16.4% and 36.6.3% influence on organizational 

performance. Service quality, self-efficacy and training were significant determinants of user satisfaction, 

individual and organizational performances respectively. Hence, hypotheses H1, H2, H3, H4, H5, H6, and 

H7 were accepted. 

 

 

 
 

Figure 4. PLS-SEM structural model result 

 
 

The positive path coefficient of 10.3% of user satisfaction in Table 10 indicated that the inclinations 

of e-health system users were due to user satisfaction. Hence, user satisfaction alone accounted for 10.3% 

contribution to the behavioral intention of users and hypothesis H8 was accepted. An individual’s 

performance demonstrated a positive contribution of 28.2% alone to the behavioral intention of e-health 

system users. Therefore, hypothesis H9 was accepted. Organizational performance demonstrated a 37.6% 

positive contribution alone to behavioral intention of e-health system users. Hence, hypothesis H10 was 

accepted. 
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4. CONCLUSIONS AND RECOMMENDATIONS  

E-health systems are critically important to support and improve the overall healthcare delivery 

systems. The findings showed hospitals and health centers were not ready to implement and use e-health 

systems since all readiness indicators except employees’ attitudes were under the readiness index cutpoint. 

Service quality from the technological factors, self-efficacy from the human factors and user training from 

the organizational factors were significant determinants of user satisfaction, individual and organizational 

performances respectively. Hence, understanding the healthcare environment and regularly assessing the 

situations before e-health implementation is critically important for success. This study can be taken as a 
benchmark for further research concerning the readiness, acceptance, and use of e-Health Systems in 

hospitals and health centers at the national level. The study can also be extended with other technology 

adoption models like UTAUT, So-UTAUT as well as methods like PLS-SEM and CB-SEM to better 

understand other dimensions related to e-health systems. 
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