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ABSTRACT

Article history:

Paper based approach to clinical documentation such as handwritten notes
among health care providers are cause of errors in medical field. Therefore,
health record system needs to be replaced with electronic health record
(EHR). Many health professionals in developing countries specifically in
Iraq refuse to use the systems implemented for their benefits due to many
reasons. Thus, the use of electronic services is important for successful
electronic health implementations. Therefore, this study is intended to
identify the main factors affecting the intention of use of the electronic health
record in Iraq. Health professional staff who work in the main hospital in
Dhi-Qar is chosen because this province is the first local province that
implemented many electronic projects. The present study examined use of
user acceptance of technology, based on the technology acceptance model
(TAM). Moreover, the quantitative method approach for data collection
using survey from staff who work in the main hospital in Dhi-Qar. Data was
analyzed using Structural Equation Modeling using AMOS. The results
indicated significant relationship between Ease of Use, Usefulness,
Usefulness, Attitude, and Intention of use of EHR. These finding have
implementation for decision makers in Iraq government to improve future
implementation of e-health services.
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1.

INTRODUCTION
Electronic health record (HER) is a term that is used to refer to the patients’ medical records which
are gathered in an electronic format. Hence, these records become portable and accessible at anytime and
anywhere. providing an effective solution to the problems and complications faced in the process of health
data management [1]. Moreover, it can easily transfer electronic records [2] to different channels at one time.
EHR helps to modernize medical as well as the clinical data to be automatically generated and well
structured. Therefore, it is believed that this approach may help patients in getting better healthcare and
physicians to get up-to-date information. Hence, contributing to effectiveness of medical system.
Most of the data in a hospital are related to the patient are gathered in the form of charts using
paper-based record keeping [3], making the records critical to manage and utilize. However, governments of
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developed countries have invested funds in developing the advanced healthcare technology over the last few
decades. For instance, US has spent 25.8 to 30.5 billion dollars within between 2007 and 2013 for health
informatics. Moreover, European Union (EU) has spent 15% from their total budget specifically for
digitalized healthcare and apart from that, €50 billion have been allocated by the European Commission to
health informatics research within 2007 to 2013 [4]. However, in a developing nation the use of modern
technologies in the health sector is still limited [4] the attention to electronic healthcare has been highlight by
numerous previous studies but regrettably many developing countries use paper to record the record patient’s
information.
Paper based record keeping has many disadvantages such as ambiguous, incomplete data, poor
availability, and data fragmentation [5]. Hence, this argument is as considered as one of the motivations to
conduct this study in developing countries, such as Iraq. Previous researcher also argued that, there is a state
of realization that the users’ acceptance in technology that is apparently lacking has contributed towards the
loss of resources as well as money. Moreover, Hanafizadeh [6] also added that assessment of willingness to
adopt is crucial for the success of EHR in developing nations. Hence, to enhance the acceptance of the
electronic health records among the health professionals, the present study attempts in determining the key
factors influencing the intention of use [7] of this phenomenon in the hospitals available in Iraq.

2.

CONCEPTUAL MODEL
The present study utilized the technology acceptance model to evaluate the factors that lead to end
users adoptoption or technology rejection. Morever, this model was developed to be specially usable in the
healthcare information technology domain due to it concentrate on two foctors that influence the use of
healthcare information technology [8]. Perceived usefulness is the factor that indicates the degree to which a
person thinks that information system will help them in the doing their work. Perceived ease of use is the
second factor, that is used to indicate how difficult the system would be to use [8]. These factors are based on
the theory of reasoned action [8]. It is noted that the user behavioral intention (BI) is determined by the user
attitude as well as subjective norm (SN). The objective of the current study is to determine whether gender,
age, and IT competency affect technology acceptance model (TAM) [9]. However, TAM was used in several
studies in cooperation with a wider range of information technologies, the review of previous researches
show that there are very few studies in the healthcare domain and especially in healthcare information
technology [10]. Moreover, there were no studies that were found to examine healthcare information
administrators and their part in the performance of HER. The conceptual model as shown in Figure 1.

Figure 1. Conceptual model

Previous study found that the demographic factors (such as age, gender and IT competency) were
found to have important influence on an individual’s intention of usage of technology [11]. Moreover,
previous researchers debate over the discrimination on the basis of gender, education, age, Its competency,
social status, and ethnic minorities. These researchers found that elderly, less educated, females, low
socioeconomic class, and less IT competent people do not adopt to Internet-based systems especially in
healthcare technology [12].
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3.

PRESENT STUDY
The use of technology in various areas in health service can be seen nowadays where medical
informatics are focusing on data storing, processing as well as the management of knowledge and
information in relation to the healthcare services. EHR outlines the main point of any e-Health system which
are rapidly being used in healthcare reports [13]. Moreover, many types of users such as patients,
administrators and application developers use the health information systems and however, these people are
having confusion and difficulties in developing as well as using these systems [13, 14].
Furthermore, EHR and its intention of use are considered important in terms of research in
technology intention of use as well as the medical information. Similarly, information technology has a major
strength in assisting medical and healthcare[12] field due to its automation specialty and it is also believed to
have the ability to reduce inefficiencies of the traditional method besides lowering the costs of transactions.
Nevertheless, the change in the use of papers to the new way of using ERSs require a long process and is
quite hard to accomplish as there is a need to satisfy several authorities and stakeholders. It has also been
affirmed by [6] that EHR and its assessment of willingness to adopt are crucial for the success of EHR and
the e-health in developing nations. Within similar context, claimed that; despite the well documented benefits
of the Electronic Health Records (EHR), the development and use of this system in some developing
countries [15] was quite challenging and hard to be captured by the users. Based on these theoretical
arguments, it will be very useful to investigate the willingness of developing countries to adopt EHR.
Practically, Iraq as a developing country tried to take advantage of advances in information and
communications technology to provide safe and high-quality services to the citizens. Dhi-Qar is considered
as one of the local provinces sought to implement and adopt modern technologies in the public sector.
Regrettably, most of the electronic services initiatives have been neglected or have not been used. Therefore,
the literature asserted that the pre-implementation (intention of use) is essential for successful electronic
health implementations. Hence, the willingness assessment for EHR becomes more crucial in connection
with developing countries such as Iraq because this country faced many challenges i.e. the ongoing
displacement of families due to the insecure environment and the increasing number of the wounded between
the citizens and the army. Consequently, this study is intended to identify the main factors affecting the
intention of use of the EHR in developing countries generally and Iraq in particular. In general, this study
will be exploiting the technology acceptance model (TAM) to evaluate users’ acceptance of electronic health
record system. TAM is one of the most cited models; TAM is deemed appropriated in evaluating the
acceptance towards e-Health services.
In attaining the key aim of the present study, the researcher had drawn the following objective:
− To investigate the factors which influences on the intention of use of the electronic health record in the
public hospital.
− To identify the key factors affecting the intention of use of the electronic health record in Iraq based on
the health professionals’ perception.

4.

RELATED WORK
In the era of globalization and transformation of technology nowadays, challenges started to arise
and most of them are in terms of the ageing population and runway healthcare cost. e-health offers the
opportunities to both public as well as private healthcare providers [16] in optimizing its services besides
upgrading the quality of service and care to patients. e-health is defined as the “use of information and
communications technologies (ICT) in support of health and health-related fields, including health-care
services, health surveillance, health literature, and health education, knowledge and research”.
Moreover, e-health application has its strength in supporting self-management and care. Apart from
that, the e-health system is designed and implemented [17] in developing countries and in this context it is
usually undertaken with specific expectation i.e. improved quality for satisfaction, continuity of care,
improved tracking system of patients’ appointment and follow up, improved administrative and treatment
programmers, improved safety of patients, enhanced performance clinically and environmentally in terms of
workflow of the workers, advanced decision making and last but not least, have the ability to reduce the
overall costs and provide a perfect data quality and availably. However, as with all implementations of
information and communication technologies, the translation of the benefits theoretically to realized
outcomes is apparently difficult to be achieved and the subjects are currently subjected to a variety of factors
contextually. Therefore, it comes to a state of realization that; even though the e-health systems i.e. EHR
happened to be successfully installed, the utilization of the systems often faced challenges if there are things
that are not clear about it and besides that, the outcome can as well limit the potential of these system [18] to
appear being reliable and efficient to achieve the desired objective, particular in developing countries.
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Therefore, the assessment in finding the willingness of intention of use the electronic health systems (for
instance EHRs) in Iraqi hospitals is aimed to be done based on the health workers to reduce the failure rate.
According to [6], the assessment of willingness to adopt electronic health is crucial for the success of
electronic health record in developing populace.
4.1. Electronic health records
It seems to be easy to receive the wrong medications or even treatment nowadays and this also
seems to be crucial especially when access to patients’ documentation is not available for physicians. It has
also been argued that major problem in the administration will be seen if there is a lack of proper and exact
information provided and thus, this will have an impact towards the healthcare service quality and outcomes
of the patients themselves. In addition, traditional paper-based clinical documentation methods are being
overcome due to various factors such as the efficient information exchange, the financial and legal
complications of the modern healthcare setting, medical errors hazard, and increase in biomedical
knowledge. Therefore, technological advances are increasing at a rapid pace of information exchange since,
EHR system can overcome the limitation of paper-based methods. In general, EHR systems are known as the
important technology which is used to ensure several crucial aspects such as safety, quality and efficiency
when it comes to healthcare. This EHR is actually presumed as a spotlight of any other systems regarding
e-health.
In literature, most of the researchers focused on the EHR system in the developed countries context.
Moreover, there is a notable absence in terms of EHR research in developing countries. For instance, a study
conducted in USA using a survey with 995 physicians who currently used EHRs. Technology acceptance
model was the foundation of this study. The findings of this study indicated that EHR systems utilized by the
adopters recently, when compared to the adopter’s way earlier, appear to have problems like missing key
patient safety besides affecting the cost control functions. There was also another study conducted in USA
simply to examine the factors influencing the health information managers in adopting the EHR. Where the
researcher used technology acceptance model by distributing the questionnaire among the managers to
measure the perceived usefulness (PU), and ease of use (EOU) as factors influencing health information
managers who implement EHR.
A study was conducted on the EHR in Canada. This study aimed to have the comparison between
the perceptions among physicians on the utilization of EHR and with those who did not utilize it in the
working environment [19]. In addition, 220 physicians participated in this study and The Unified Theory of
Acceptance and Use of Technology (UTAUT) was apparently adopted for this purpose. The findings had
shown that, PEOU was a strong motivator among the EHR users and meanwhile, the PU and PEOU were the
determinants for those who are not using EHR. In Spain, an empirical study on EHR was also conducted.
Moreover, a research was conducted aimed at examining the acceptance of the physicians towards EHR
specifically regarding the intentions of using it within the hospitals in Spain. Quantitative method was used in
attaining the objective of this study. More precisely, 254 physicians in private medical practices were
employed for this purpose. Theoretically, this particular study used the key factors such as PU, PEOU,
attitude towards use and usage intentions extended with trust and not to forget, the risk related factors.
Besides that, the relationship between several factors such as PU, PEOU and attitude towards use and
intention of use were also analyzed.
4.2. ICT in Iraq
It cannot be denied that ICT is an important and it is actually simply because it provides the room
for the developing states to achieve the development goals i.e. reducing poverty, basic healthcare and
education more effectively that what is expected before. Basically, in Iraq, the situation is turbulent and the
governments have the power in improving the telecom sector as well as enhancing the society that is more
towards ICT [20] and besides that, they also get involve with the private sectors which was driven from the
establishment of the regulatory environment as signified by the Communications and Media Commission,
which resulted in a boom in the mobile services. In addition, several electronic initiatives were launched
recently i.e. e-portal, Citizen E-Government and information sharing among local agencies and so on. In fact,
most of these projects are either partially or completely fail. For instance, it has been found that there were
weaknesses when it comes to the process of establishing the e-government applications which promotes the
use of online service [21] around Iraq. Moreover, according to United Nations survey in 2014, it has been
claimed that the progress in the completion of e-government in Iraq has been slow and recently the rank has
been steadily decreasing. Hence, the Iraqi e-government portal has been ranked 134th in the world [22].
Thus, it can be concluded that there are weaknesses in the current Iraqi e-government portal [23].
Based on the empirical study conducted by [23] to measure the satisfaction of citizens toward the
Iraqi e-government, 87% of the respondents are not satisfied with the e-services available in the portal. This
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result reduces the use or acceptance of citizens for any electronic project in future. Therefore, we need more
theoretical and empirical research to understand the issues that impede to implement the electronic ventures
in countries that is developing in general as well as those which are based in Iraq specifically.
4.3. Electronic health in Iraq
Health information systems in Iraq previously were done using paper-based and then it was
manually processed as they were having difficulties in terms of the availability of computers, networking
system as well as the personnel to maintain and run the system. A few years ago, this issue has been realized
by the Ministry of Health especially on the crucial needs of IT specifically in gathering data as well as
maintaining the processing part of health information [3]. Consequently, the Ministry of Health then put the
effort together in adapting the utilization of modern technology within the context of health facilities and it
was being done in the central as well as the provincial levels. However, EHR intention of use in Iraqi
hospitals has been limited despite the possible advantages provided by these systems [3, 24, 25]. These
arguments are supported by [5] who stated that e-health systems are evenly applicable by both an advanced
and developing nations since technologies are now widely available.
However, the implementation of e-health systems in most of the developing countries [9] face users’
(doctors) resistance as it is particularly caused by the advancement of the IT applications used in the
healthcare world. Basically, the previous reason besides the troubled situation of the projects involving
electronics in public hospitals has actually brought to this empirical study in digging out the issues related to
this area by the testing on the key factors which happened to influence the acceptance of EHR in public
hospitals in Iraq. According to governmental reports, the usage of electronic health systems within public
hospitals of Iraq is still low and problematic [3]; therefore, the present study aims at examining the opinions
of healthcare staff about the intention of use of e-health in public hospitals of Iraq.

5. METHOD
5.1. Research design
This study utilized a cross sectional research design as data was collected at one point in time.
5.2. Participants
The participants were 200 Doctor and nurse's majority females (67%) were aged between 25 and 40
whereas males were 33% who were recruited from Dhi-Qar hospital.
5.3. Procedure
After getting permission from hospital administration the data was collected. Details of the study
were explained to the participants and they were assured that their identity will not be revealed. The selfreport questionnaire was administered in in 15-20 min in Arabic language.

6.

MEASURES
All well-established instruments were used in the study to ensure reliability. Intention, Attitude,
Ease of use, usefulness, and IT competence were measured using [26] respectively. All items were rated on a
5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

7. RESULTS
7.1. Statistical analysis
Data was analyzed using AMOS v. 23. Prior running the analysis, the data was tested for normality,
outliers, and missing data [27]. The results did not reveal multivariate outliers. The proposed model adequacy
was tested using standardised coefficients which is obtained by maximum likelihood estimation. Goodness of
fit of every path model was evaluated from multiple fit indices [28] such as comparative fit index (CFI), the
root mean squared residual (RMSEA), and the standardized root-mean-square test (SRMR) [29]. For CFI, a
value greater than .90 indicates a good fit. For SRMR and RMSEA, a value below .05 indicates a good fit [28].
7.2. Testing the proposed model
Model adequacy was determined using two models (a) direct effect (b) indirect effect [30]. To test
the mediating effects of attitude bias-corrected 95% confidence intervals were computed , as shown in Figure 2. To
evaluate indicator reliability.
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Figure 2. Measurement model

Factors with loadings between 0.4 and 0.7 should be deleted as they are poor indicators of the
factors and deleting those would result in an increase in the CR or AVE value[31]. To determine the
convergent validity Composite Reliability (CR) and Average Variance Extracted (AVE) tests were carried
out. The acceptable range of CR for each construct is 0.70 and above and for AVE is 0.50 and above as
suggested by [32]. The present study constructs revealed a satisfactory convergent validity for all the study
constructs as shown in Table 1.
Model 1 revealed a good fit to the data χ2 (df)=143.42/50=2.86, SRMR=.02, CFI=.93, RMSEA=.07. The
structural evaluation of the proposed hypotheses revealed that all relationships were significant expect only
one relationship which is between Ease of use to attitude was found insignificant at the t-value was 0.99. The
results also indicated that Ease of use -> usefulness, usefulness -> attitude has significant influence, and
attitude have direct effect on electronic health record intention of use. However, demographic variables such
as gender, age, and IT experience were found to have no effect on the intention of use of electronic health
record.
Table 1. Discriminant validity of the variable constructs
Latent Variables
Intention of use
Attitude
Ease to use
Usefulness

1
0.81
0.81
0.66
0.79

2

3

4

0.83
0.56
0.76

0.84
0.79

0.87

8.

DISCUSSION
Understanding the attitudes of technology users is of great significance to the field of health
informatics. The successful performance and intention to use healthcare informatics systems depends on
users satisfaction and acceptance to the technology. However, looking at the statistics of acceptance by
physicians it was found limited which act as a barrier to the implementation of electronic record system in
health sector. Therefore, the present study aimed at identifying the potential factors that influence the
intention of physicians and nurses to adopt EHR in the province of Dhi-Qar (Iraq). Data was gathered in this
study from physicians and nurses who work in the main local hospital in Dhi-Qar, Iraq. The results of the
investigation found ease of technology use is significantly related to technology usefulness. Meanwhile,
usefulness has a significant relationship with attitude and attitudes also significantly affect users' intention to
use HER. While, perceived ease of use was found insignificant factor in affecting the users' attitude towards
the use of EHR in Dhi-Qar hospital.
Regardless of its vital contributions, the present study has several limitations. First, small sample
size and low response rate therefore, the findings cannot to generalize to wider population. Second, the
present study did not take into consideration of all the theoretical constructs and focused only on the
constructs on the TAM model. Third, the present study concentrates on the one local hospital in the province
have good experience on the ICT. Therefore, in the future work need recruitment more physicians and the
nurses within several hospitals. In addition, we need to expand TAM by merging several theoretical
constructs from several Models such as TBP theory or IS success model. Thus, we would recommend
exploring more empirical quantitative and qualitative research before implementation any electronic initiative
in the public sector.
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