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Abstract  
Background: Electronic Medical Record (EMR) offers remarkable facilities such as reducing 
medical errors, decreasing healthcare costs and promoting quality of healthcare services by 
collecting, storing and displaying information at the point of care.  
Aims: This study was carried out to identify the determinants of electronic medical record 
(EMR) adoption by presenting a comprehensive model.  
Methods: This was a cross-sectional study in which 330 healthcare personnel working in 
hospitals affiliated to Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran, 
were selected as the study sample. A proposed conceptual path model of technology, 
organization and environment (TOE), and technology acceptance model (TAM) was developed 
to identify the determinants of EMR adoption. The model was authorized by structural equation 
modeling (SEM) and represented by Analysis of Moment Structures (AMOS).  
Results: The results of the study showed that the integrated model of TOE–TAM explained 68 
percent (R2 = 0.68) of the variance of EMR adoption. The findings also evidenced that perceived 
ease of use, perceived usefulness, technological context, organization context and environmental 
context have significant effect on EMR adoption.  
Conclusions: The study findings suggest that the proposed conceptual integrated model of TOE–
TAM is a favourable model for identifying the relevant factors of EMR adoption. The present 
study clearly recognized nine significant determinants that affect end-users’ intention when 
comprehensive implementation of ERMs is considered. 
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Introduction 
Electronic Medical Records (EMRs) are computerized health information systems that are set to 
alter the current largely paper-based medical records practice (1). EMR adoption is a significant 
issue when the system is used for collecting, storing and displaying information for the delivery 
of healthcare. Moreover, EMRs have appeared to be a vital tool for changing and transforming 
current healthcare services due to their potential benefits such as reducing medical errors, 
decreasing healthcare costs, and promoting quality of healthcare services (2,3).  
 
Although it is widely believed that adoption of EMR can lead to improvement in clinical 
efficiency, the literature provides evidence concerning the failure of implementation of EMR due 
to end users’ resistance (4). A wide variety of models have been established to develop an insight 
for elucidating and anticipating end-users’ intention and supporting the main determinants of 
information technology adoption (1,2,4–8). For example, a study was carried out by Gagnon et 
al. (2014) to identify the main determinants of physicians’ acceptance of electronic healthcare 
records (EHRs), and found that the perceived ease of use and demonstrability had a significant 
effect on physicians’ behaviour in EHR usage (9). However, much of these attempts have failed 
to present a comprehensive model for EMR adoption.  
 
This study was conducted to revisit the current models and identify new determinants for EMRs 
adoption by extending the former model developed by researchers and presenting a new 
comprehensive model. This study was based on the integration and modification of two classical 
models: Technology, Organization and Environment (TOE) and Technology Acceptance Model 
(TAM). Effective factors in the adoption and perception of EMRs by healthcare staff were also 
addressed in this study.  
 
Hypotheses of the study  
Initially, TAM was developed by Davis et al. (1989) (10) in order to understand the process of 
accepting and adopting information technology. The model, in which Perceived Ease of Use 
(PEOU), Perceived Usefulness (PU), Attitude, and Usage were the main components, was then 
widely used to elucidate users’ behavioural intention with respect to modern technology (10–12). 
This model shows that PEOU and PU affect attitude, while PU and Attitude together control 
usage (10). To address the main questions of the study, the following hypotheses, H1and H2 
concerning PU and PEOU, were proposed as; H1: PEOU has a direct effect on EMRs adoption; 
and H2: PU has a direct effect on EMR adoption.  
 
The TOE model, explaining the level of information system adoption and information 



technology products, was developed by Tornatzky and Fleischer (1990) (13).  The TOE model, 
which is extensively used for information technology adoption (14), employs three main 
contexts: technological, organizational, and environmental context, and affecting new technology 
implementation (15). Relative advantages, compatibility and complexity – categorized under 
Technology context – seem to have a considerable effect on PU and PEOU. The literature shows 
relative advantages have direct and significant effects on the variables of TAM; i.e., PU and 
PEOU (1,13,16,17). Cucciniello et al. (2015) examined the interaction of sociological and 
technological factors in EMRs’ implementation, and found that organizational, cultural, 
technological and financial considerations should be taken into consideration when 
comprehensive implementation of EMR is in progress (18). Regarding relative advantages, 
hypotheses H3 and H4 were proposed as; H3: Relative advantages have positive effects on 
PEOU; and H4: Relative advantages have positive effects on PU. 
 
Compatibility is defined as “the degree to which an innovation is perceived as consistent with the 
existing values, past experiences, and needs of potential adopters” (19). Given that several 
studies approve the positive and significant effect of compatibility on PU and PEOU, the 
following hypotheses were proposed (1,16,19,20) as; H5: Compatibility has a direct effect on 
PEOU; and H6: Compatibility has a direct effect on PU. There are a number studies 
acknowledging the negative role of complexity in information technology (IT) adoptions 
(1,13,21,22). Concerning complexity, the following hypotheses were proposed as; H7: 
Complexity has a negative effect on PEOU; and H8: Complexity has a negative effect on PU. 
 
In the TOE model organizational competency, management support, and training and education 
are categorized as the organizational context. Regarding organizational competency, hypothesis 
H9 was proposed; H9: Organizational competency has a positive effect on PU. 
 
The role of top management commitment and management support in development, 
implementation and adoption of new technology, have been addressed in several studies (5,13, 
23–25). Therefore, we made the following two hypotheses: H10: Management support has a 
direct effect on PEOU; and H11: Management support has a direct effect on PU. Training 
decreases the user's technophobia and stress, reduces ambiguity, provides motivation to apply 
new technology, and helps to better understand new technology adoption (13). Thus, hypotheses 
12 and 13 were proposed to address this variable as follows: H12: Training and education has a 
positive effect on PEOU; and H13: Training and education has a positive effect on PU. 
 
Finally, environmental context contains two main variables: competitive pressure and trading 
partner. Both variables impose an effect on adoption of EMR. Thus, hypothesis 14 was proposed 
as: H14: Competitive pressure has a positive effect on EMR adoption. In the system 
development life cycle (SDLC) ‘support’ is a main component and is known as conducting post-
implementation system review, identifying errors and enhancements and monitoring system 
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performance (26). In this study we investigated the effect of trading partner support on EMR 
adoption; thus, hypothesis 15 was proposed as: H15: Trading partner support has a positive 
effect on EMR adoption. Summary of hypotheses and proposed integrated model is presented in 
Figure 1. 
 

Figure 1. Hypotheses and the proposed conceptual path model of TOE–TAM 

 

 

 

 

 

 

 

 

 

 

 

Methods 
In this cross-sectional study, conducted in teaching hospitals of Tehran University of Medical 
Sciences (TUMS) from March to September 2016, a modified and integrated model of TOE and 
TAM was applied for understanding the determinants of EMRs adoption. The population of the 
study consisted of 1100 healthcare staff working in hospitals affiliated to TUMS. Although 
Tanaka (1987) has remarked that sample size is a controversial issue in structural equation 
modeling (27), eight subjects were selected for each item on the basis of Schumacker and Lomax 
(2004). Stratified random sampling was then used and resulted in a sample of 330 physicians, 
nurses and medical records experts/ technicians and managers  (28). Thereafter, the sample of the 
study was divided into four groups: physicians, nurses, medical record experts, and managers 
from each stratum of the study.  
 
A questionnaire based on Gangwar et al. (2015) and Abdekhoda et al. (2016) (1,13) was 
developed for data collection (Table 1). The face validity of the questionnaire was confirmed by 
10 faculty members of the school of Health management and Information Sciences, TUMS. 
Reliability analysis showed Cronbach α = 0.89, indicating that the data collection tool was 
reliable. The items of the questionnaire were framed on a five point Likert scale in which 
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‘Totally agree’, ‘Agree’, ‘Neutral’, ‘Disagree’ and ‘Totally disagree’ were assigned to test the 
items.  
 
A correlation analysis was performed to identify the correlation coefficient of the variables. Also 
a graphical path model was adopted to test the hypothesis of the proposed model. The proposed 
conceptual path model (Figure 1) was developed and tested by using AMOS. In the path 
analysis, the path coefficients (β) and corresponding P-values were estimated and presented as 
the measures of the relationship. Finally, the authorized conceptual path model was presented. 
Survey questions used to measure the constructs of TOE–TAM are shown in Table 1. 
 
Table 1. Survey questions used to measure the constructs of TOE–TAM 

Construct  
Item 
Number 

Items 

Perceived 
Usefulness  

1 “Appling EMRs in my job would enable me to accomplish tasks more quickly.” 
2 “Appling EMRs improve my job performance.” 
3 “Appling EMRs would make it easier to do my job.” 
4 “Appling EMRs are useful in my job.” 

Perceived Ease 
Of Use  

5 “I believe that interaction with EMRs would be clear and understandable.” 
6 “I believe navigation of EMRs would be easy.” 
7 “Learning to operate EMRs would be easy for me.” 
8 “It would be easy for me to become skillful at using EMRs.” 

Using  
EMRs 

9 “I use EMRs in my work routinely.” 
10 “In future, I would like to adopt EMR in my work.” 

11 
“In my job, considerable part of routinely work was carried out by adopting 
EMR.” 

Relative 
Advantage 

12 “Adopting EMR, improve the quality of my work.” 
13 “Using EMRs improves my job performance.” 
14 “Adopting EMR causes enhance effectiveness in my job.” 
15 “By adopting EMR, my work productivity will increase.” 

Compatibility 
16 “Using EMRs is compatible with all aspects of my work.” 
17 “Using EMRs is completely compatible with my current situation.” 
18 “Using EMRs fits into my work style.” 

Complicatedness 

19 “I believe that EMRs is complicated to use.” 
20 “It is difficult for me to remember how to perform tasks using EMRs.” 
21 “Using EMRs is often frustrating”. 
22 “Adopting EMRs need a lot of mental effort”. 

Organizational 
Competency 

23 
There are highly specialized and knowledgeable personnel for EMRs 
implementation. 

24 There are sufficient technological resources to implement EMRs in our hospital.  
25 There are sufficient technological resources to implement EMRs in our hospital.  

26 
A percent of total revenue has been allocated for EMRs adoption in our 
hospital.  

Management 
Support 

27 “The EMR project is important to top management.” 
28 “The EMR project will be introduced to me effectively by the management.” 
29 “Management will do a helpful job during the implementation of the EMR.” 
30 “Management expects me to use the EMR.” 

Training and 
Education 

31 
“I will receive the training that I need to be able to understand and use the 
EMR.” 



32 “The EMR training will make it more useful to me.” 
33 “The EMR training will make it easier for me to use this technology.” 
34 “The training gave us confidence in use ERMs.” 
35 My organization provided me complete training in using EMRs.  

Competitive 
Pressure 

36 We are aware of EMRs implementation in our hospital.   

37 We understand the competitive advantages offered EMRs in our hospital.  

38 I believe that EMRs adoption is competitive advantage.  

Trading Partner 
Support 

39 
Our trading partner support provides technical assistance for readiness of EMRs 
services. 

40 
Our hospital ensure that EMRs provider considerably invest in promotion 
EMRs services and they are responsible about it. 

41 
We are confident that the EMRs’ partner has a systematic program for handling 
and examining for EMRs adoption.  

42 
We ensure that EMRs vendors implement strong access and identity 
management to ensure unauthorized access to EMRs.  

 
Results  
From 330 questionnaires distributed, 278 were returned completed (response rate = 84.24%). 
Due to the inclusion of wrong information or only partially filled-out questions, 41 
questionnaires were not suitable for analysis; thus, the final analysis was conducted for 237 
questionnaires. Table 2 shows demographic information of the participants of the study.   
 
Table 2. Demographic breakdown of the sample 

Demographics Category Frequency % Mean SD 
 
Gender 

Male 75 34.88   
Female 140 65.11 
Missing  22 – 
Total 237 100 

 
 
Age 

25–30 45 22.16  
 
 
38.1 

 
 
 
4.07 

31–35 79 38.91 
36–40 85 41.87 

40–45 23 11.33 
45 ≤ 5 2.4 
Missing  34 – 
Total 237 100 

 
 
Profession 

Physicians 70 29.53   
Nurses 79 33.33 
Medical records 
specialists 

32 13.5 

Managers 56 23.62 
Total 237 100 

 
Work 
experience 

1–5 46 24.86  
7.09 

 
4.2 5–10 75 40.54 

10 ≤ 64 34.59 
Missing 52 – 
Total  237 100 

 

The correlation between variables of the proposed integrated model is shown in Table 3. As 



seen, there is a significant correlation between TAM variables, i.e., PEOU and PU, and the use of 
EMRs. Moreover, there is a significant correlation between technological context organizational 
context and environmental context and TAM variables (PU and PEOU) and the use of EMR.  
 
 
Table 3. Correlation between variables of proposed integrated model  
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Adoption 
 

1           

Perceived 
Ease of Use 

0.531** 1          

Perceived 
Usefulness 

0.542** 0.514** 1         

Relative 
advantage 

0403** 0.578** 0.725** 1        

Compatibility 
 

0.208** 0.732** 0.543** 0.571** 1       

Complexity -
0.395** 

-
0.632** 

-
0.564** 

-
0.612** 

-
0.635** 

1      

Organizational 
competency 

0.374** 0.543** 0.451** 0.678** 0.342** -
0.683** 

1     

Management 
Support 

0.564** 0.679** 0.629** 0.696** 0.617** -
0.725** 

0.516** 1    

Training and 
education 

0.193 0.203** 0.208 0.114 0.203** 0.359** 0.354** 0.516** 1   

Competitive 
pressure 

0.195** 0.104 0.203** 0.526** 0.431** 0.215** 0.435** 0.325** 0.389** 1  

Trading 
partner 
support 

0.604** 0.709** 0.203** 0.368** 0.269** 0.287** 0.342** 0.431** 0.425** 0.345** 1 

 
**P-value is significant at 0.01 

 
Figure 2 indicates that PU and PEOU have a positive and significant effect on the EMRs’ 
adoption (β = 0.71, P ≤ 0.01; β = 0.49, P ≤ 0.01). Thus, relative advantage, compatibility, and 
complexity indicated positive and significant effects on both PU and PEOU. Figure 2 also 
indicates organizational competency has a direct and significant effect on PEOU (β = 0.21, P ≤ 
0.01); and management support has a direct and significant effect on both PU and PEOU (β = 
0.31, P ≤ 0.01; β = 0.27, P ≤ 0.01). However, training and education appeared to have a positive 
and significant effect on PEOU whereas no significant effect on PU was found. Finally, Figure 2 
indicates that environmental context has a direct and significant effect on the adoption of EMR. 
These findings revealed altogether that technological context and organizational context 
explained 48% of the variance observed in PEOU, and 57% of the variance observed in PU. 
Furthermore, 68% of variance of EMRs adoption can be explained by the integrated model of 
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Figure 2. Validated proposed integrated model results 

 

 

 

 

 

 

 

 

 

 

 

*P ≤ 0.05; **P ≤ 0.01.  

 
 
Table 4 indicates the recommended goodness-of-fit measure. The ratio X2 was used to test 
whether the selected distribution was a good fit to the data. A relative X2 value appeared to be 
acceptable (Relative X2 = 1.02). Moreover, Tucker Lewis Index (TLI), Comparative Fit Indices 
(CFI), Normal Fit Index (NFI), and Relative Fit Index were measured and obtained values that 
were favourable. 
 
Table 4. Recommended goodness-of-fit measure 
Fit Index 
Category 

Suggested index Suggested value Obtained value 

Absolute fit 
Relative X2 

 Relative X2 < 3.0 1.02 

Incremental fit 
Tucker-Lewis Index 
 (TLI) 

0.90 or above 
acceptable fit 

0.91 

Incremental fit 
Comparative fit index 
 (CFI) 

0.90 or above 0.93 

Incremental fit 
Normal fit index  
(NFI) 

0.90 or above 0.92 

EMR 
Adoption 
R2 = 0.68 

Perceived 
Ease of 

Use 
(PEOU) 
R2 = 0.48 

Perceived 
Usefulness 

(PU) 
R2 = 0.57 

Relative 
advantage 

Compatibility 

Complexity 

Organizational 
competency 

Management 
support 

Training and 
education 

Technology 

Organization 

0.18 –0.13** 

Competitive 
pressure 

Trading partner 
support 

Environment



Incremental fit 
Relative Fit Index 
(RFI) 

0.90 or above 0.94 

 

Discussion  
The results of the present study indicate that technological context, organizational context, and 
Environmental context as well as variables of TAM are important determinants when 
comprehensive implementation of EMR is considered.   
 
Concerning the correlation between PEOU and PU on one side, and the adoption of EMRs on the 
other, the findings show PEOU have a direct and significant effect on EMRs adoption. Thus H1 
was supported. Also, the findings revealed that PU had a strong effect on EMRs adoption; hence, 
H2 was supported. These findings are in line with the findings reported in the literature 
(1,14,19,20,29,30). It is believed that when comprehensive implementation of EMRs is 
considered, the personnel's interaction with EMRs should be clear and understandable, while the 
operation of EMR should be easy and navigation of such systems should be user friendly.  
 
Concerning the association between relative advantages and PEOU, the standard coefficient of 
PEOU and adoption of EMRs was 0.27 (P = 0.01), supporting H3, and indicating relative 
advantages have positive and significant effect on PEOU. The standard coefficient of PU and 
EMRs adoption was 0.35 (P = 0.01), supporting H4. These findings are similar to the results of 
the studies carried out by Zhang (2008), Wu (2008), Conrad (2009), Ping (2009), Gangwar 
(2015) and Abdekhoda et al. (2015,2016), who reported that relative advantages have positive 
and significant effect on PEOU and PU (1,13,16,17,23,24,31). This finding can imply that if 
EMRs adoption had no noticeable advantage for healthcare staff, its implementation would not 
be welcome.  
 
As for the relationship between compatibility and TAM variables, the results show that 
compatibility has a positive and significant effect on PEOU and PU, supporting H5 and H6. 
Likewise, Rogers (2003), Chew (2004), Zhang (2008), Tung (2008) and Abdekhoda et al. (2016) 
found that compatibility had a direct and significant effect on TAM variables (1,16,19,20,32). 
When implementing EMR, we should consider whether it is well matched with the personal 
characteristics of healthcare staff and fits well into the workflow.  
 
Regarding the correlation between complexity with PEOU and PU, complexity was found to 
have a negative and significant effect on PEOU and PU. Thus, H7 and H8 were supported. The 
literature has reported that complexity has a negative effect on implementation of new 
technology (1,17,26,29–31). The findings imply that when the adoption of EMR is accompanied 
with complexity, end users’ tendency to apply this system decreases significantly.  
 



The findings on the relationship between organizational competency and PEOU (Figure 2), 
suggest that organizational competency has a positive and significant effect on PEOU. Hence, 
H9 was supported, and supports Gangwar 2015 (13). Organizational competency is defined as 
“the institutional capacity or efficiency that is necessary to enable the organization to achieve the 
goal and objectives in its strategies plan” (33). Thus, for the successful implementation of EMRs, 
sufficient technological resources and allocation of a percentage of total revenue should be 
considered by healthcare organizations. Furthermore, the finding shows that management 
support has a positive and significant effect on both PEOU and PU. Thus, H10 and H11 were 
supported. Morton (2008), Kowitlawakul (2008), Wu et al. (2008), Gangwar (2015), and 
Abdekhoda et al. (2015) have reported a direct and significant path coefficient rate between 
management support and TAM variables (PU and PEOU) (5,13,23–25). The implementation of 
EMR should be considered as an imperative change for top managers and must be fully 
supported by them.  

Concerning the effects of training and education on TAM variables (PEOU and PU), the results 
show that training and education have a positive and significant effect on PEOU, but they have 
no significant effect on PU. Hence, H12 was supported; whereas H13 was not supported. 
Similarly, Morton (2008) and Abdekhoda et al. (2015) found that training had no significant 
effect on PU (5,23). Other studies reported that training should be considered as an important 
determinant when successful implementation of new technology was followed.   

Finally, the results show that environmental context, i.e., competitive pressure and trading 
partner support, have a positive and significant effect on EMRs adoption. Concerning the 
association between comparative pressure and EMRs adoption, the coefficient rate of 0.18 (P = 
0.05) was obtained, indicating competitive pressure had a positive and significant effect on 
EMRs adoption; thus, H14 was supported. Similarly, Gangwar et al. (2015) found that when 
cloud computing was considered as a competitive instrument, pressure to adopt cloud computing 
and having a competitive edge were encouraged (13).  

The findings also revealed that EMRs adoption was significantly driven by trading partner 
support. In EMRs adoption phases, trading partner support should provide technical assistance 
for EMRs services, while conducting post-implementation system review, identifying errors and 
enhancements and monitoring system performance should be taken into consideration. However, 
some limitations are noted in this study. Self-reported use of EMRs by healthcare staff (instead 
of monitoring the actual use of this system), self-selection biases in the process of completing the 
questionnaire, and limiting the population of this study to the teaching hospital of TUMS, were a 
number of the limitations that should be considered in upcoming studies. A summary of 
proposed results for the theoretical model are presented in Table 5. 
 
 
 
 



Table 5. Summary of proposed results for the theoretical model 
 

Proposed 
research paths 

Coefficient 
value 

P value Empirical evidence 

H1 0.49 ≤ 0.01 Supported 
H2 0.71 ≤ 0.01 Supported 
H3 0.27 ≤ 0.01 Supported 
H4 0.35 ≤ 0.01 Supported 
H5 0.25 ≤ 0.01 Supported 
H6 0.18 ≤ 0.01 Supported 
H7 0.13 ≤ 0.01 Supported 
H8 0.17 ≤ 0.01 Supported 
H9 0.21 ≤ 0.01 Supported 
H10 0.27 ≤ 0.01 Supported 
H11 0.31 ≤ 0.01 Supported 
H12 0.26 ≤ 0.05 Supported 
H13 0.11 ≥ 0.05 Not supported 
H14 0.18 ≤ 0.05 Supported 
H15 0.25 ≤ 0.01 Supported 

  
 
Conclusion 
This study was conducted to determine the significant factors that may affect EMRs adoption. To 
this end, two classical models of TOE and TAM were integrated and extended. The findings of 
this study suggest that the proposed integrated model of TOE and TAM is appropriate for 
identifying the relevant factors of EMRs adoption. The present study identified nine significant 
determinants that affect the end user’s behaviour when comprehensive implementation of EMRs 
is considered. Overall, the findings show that the two main components of TAM, PEOU and PU 
act as mediating variables for external variables of the modified model. External variables of 
TAM, relative advantages, compatibility, complexity, organizational competency, management 
support, competitive pressure, and trading partner support appeared to have significant effects on 
EMRs adoption. Thus, in order to fulfill the implementation of EMR, a wide variety of factors 
such as perceived ease of use, perceived usefulness, technological context, organizational context 
and environmental context should be considered. Future studies should focus on the role of other 
factors such as personnel characteristics, security and confidentiality that may affect EMR 
adoption. 
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