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Abstract

The application of technology in health care, in the form of electronic health records (EHR), is the
most important and necessary issue in order to improve the quality of health care, and studies
have shown that, not only is it a way to integrate information and represent the condition of pa-
tients, and a dynamic source for health care, however it leads to gain access to clinical information
and records, electronic communications, comprehensive training and management, and ultimate-
ly enhancing the public health; the aim of this study is to investigate the factors influencing the
implementation of EHR, which are known as barriers and facilitators. The research is conducted in
the form of a review research, and with the help of the Keywords of EHR; barriers and facilitators,
articles, from 2008 to 2013, were searched and studied in the Internet-databases. The results of
the studies show that the most effective factors include: efficiency, motivation, management, and
the participation of end users. Factors such as technical aspects ease of use, available resources,
and human resources, have limited effects. And security and privacy, the expected output, lack of
time, and workload have relative effects, and also the relation between the patient and clinical
staff, has no effects in the process of implementing EHR.
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1. Introduction

Information technology has had a profound impact on various businesses; the health care institutions have not
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been an exception either. E-health is a new arena between information, public health, and commerce [1]. The
application of technology in health care, in the form of EHR, is the most important and necessary issue in order
to improve the quality of health care, and studies have shown that, not only is it a way to integrate information
and represent the condition of patients, and a dynamic source for health care, however it leads to gain access to
clinical information and records, electronic communications, comprehensive training and management, and ul-
timately, enhancing the public health [2]. The priority of countries for the establishment of e-health is different,
and its constituents are referred to by different names, e-health is founded based on EHR [3].

EHR is a confidential and secure record related to an individual’s whole lifetime that includes information
about the individual’s health care records in the health care system. This record is electronically accessible for
authorized service providers at any time and any places, and it is designed in order to facilitate data sharing be-
tween health care providing organizations [4]. This definition is presented by the World Health Organization [5].

In a study in Canada, it has been shown that EHR is a key factor for the integration of different systems,
which makes a safe and effective health care possible for every Canadian [6] that can improve the quality of care
for patients, through sharing relevant, timely, and updated information among a care providing team. [4]

The resistance of physicians and other health care staff towards the adoption and use of health information
systems and electronic medical records is one of the important barriers that delays the successful adoption and
implementation of such systems [7]. The Medical Institute comments that the broad adoption of EHR can play a
pivotal role in improving the patient safety and health care quality, and also it may reduce the costs of providing
outpatient services [8].

And also several studies identify facilitators and barriers to the adoption of EHR, such as: costs, difficult im-
plementation, resistance of physicians, and organizational features, such as: the hospital size, ownership, and
training status [9].

In addition to the above mentioned cases, resistance of some medical and professional staff towards changing
from a manual system to an electronic system may be a problem in developing countries. Most health and in-
formation managers are aware that this change may take time or moderate the behavior and motivation of health
staff to a small extent. The reason for changing from a manual system to an electronic system is important. The
attitude toward EHR is not constant, and this is both a challenge and strength in different societies [10]. For this
reason, the physicians’ active support, and use of EHR for its benefits are required, and identifying the possible
barriers to the implementation, from the physicians’ view, is essential and important [11].

In a study, conducted on the successful selection and implementation of EHR in small outpatient institutions
in the United States of America, it is shown that the experience of the implementation of EHR depends on vari-
ous factors that include: technology, training, leadership, the change management process, and the unique cha-
racteristics of the outpatient environment [5].

But despite the potential benefits of EHR, its implementation is facing executive limitations and barriers, the
most important limitations include: cost limitations, technical limitations, standardization limitations, individuals’
attitudinal-behavioral limitations, and organizational limitations, researches show that individuals’ attitudin-
al-behavioral limitations or resistance to change plays a greater role than other limitations [12].

In general, extensive attention has been paid to the capacity of EHR for reducing the health-care costs and
significant improvement of the health care quality [13]. Despite these attentions and serious concerns about the
implementation of EHR in developed and developing countries, studies have shown that there is a wide gap be-
tween planning to start e-health systems and success in the implementation of such systems, especially in de-
veloping countries, as well as achieving the primary objectives and expected benefits [7] [14], that indicates the
existence of serious barriers on the way of the implementation of this project, and it requires attention to the fa-
cilitators of the program.

Hence, this study tries to identify the barriers to and facilitators of the implementation of EHR and provide
solutions to overcome the barriers and take advantage of the facilitators in order to optimize the operation of im-
plementing this important issue.

2. Method

The research method is a review research. The keywords of EHR; barriers to and facilitators of EHR were
searched in these databases: SID, ELSEVIER, and PUBMED.
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Several criteria were intended for searching the articles that include the following items:
1) The year of publication: The articles related to the years before 2008 were excluded;
2) Articles, whose full texts can be downloaded for free, were investigated,;
3) Atrticles which contained the barriers and facilitators were extracted;
4) Articles about the EHR subsystems were excluded.
Finally, 19 articles were selected according to the above criteria, and their full texts were studied Figure 1.

3. Findings

In a study conducted by Marie-Pier Gagnon in Canada, 10 factors influencing the implementation of EHR are
mentioned. These 10 factors include: perceived usefulness, efficiency, motivation, participation of end-users in
the implementation, the interaction between the patient and clinical staff, lack of time and workload, available
resources, management, the expected output, and interdepartmental interaction capability.

Another study entitled “Barriers to the adoption of Electronic Health Records” has expressed that one of the
barriers is denial and resistance by physicians, which is for a variety of reasons, such as: Lack of time, high costs,
lack of computer skills, disruption in the working procedure, concerns about security and privacy, disruption in
communication among users, disruption in physician-patient relationship, lack of motivation, complexity, lack
of adequate physical space, concerns about the inability to choose a suitable EHR system, lack of technical sup-
ports, lack of interdepartmental interaction capability, the lack of access to computers and computer literacy,
lack of trust in sellers, concerns about entering data in the system, insufficient training by sellers after selling the
system and lack of physicians’ access to the sellers’ technical supports, insufficient exchange of data, concerns
about the acceptance of the system by patients, inadequate formal training and training classes, low speed in
some units, lack of the system integrity for inpatients and outpatients, and lack of wireless communication with
some nursing homes and clinics [8].

The results of a study in Saudi Arabia, divided the barriers to the implementation of EHR, into 6 categories:
barriers related to human resources, financial barriers, legal barriers, organizational barriers, technical barriers,
barriers related to hospital staff [7]. Also, in another categorization, barriers and facilitators were classified into
6 categories:

1) Features related to users: Learning, typing skills, perceived usefulness, motivation, strategy (procedure), and
other items such as: Remembering or forgetting passwords, and how to work with the system;

2) Features related to the system: Hardware or software features, speed, system performance, and usability;

3) Supports from other groups: Technical supports, formal training, informal supports from colleagues

4) Organizational supports: Extra time (working with the system or communicating with patients), and intra-
organizational integration

5) Environmental factors: Physical space, wireless communication, and social environment (a physician does

Total searched
articles: 4593

After 2008:
396
1. They should be relevant 4
2. They should not be duplicate l
) Full-text for
3. They should explain the free: 731
barriers and facilitators o

4. They should not be about the [—————
EHR subsystems

The final
number of

articles: 19

Figure 1. Related to the searched articles.
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not feel comfortable, when typing and talking to the patient at the same time);

6) General controls: Compulsory use of EHR and the lack of any alternative such as a print or copy facilitate
the use of the system, but in cases where no type of data were entered about a patient, this would be consi-
dered a barrier [9].

A study by Mokhtari et al. in Isfahan, has investigated the challenges and barriers to the implementation of
EHR, from physicians’, administrators’ and intellectuals’ point of view, and classified them into two groups: in-
frastructural and structural, so that the challenges related to the infrastructure include 4 categories: issues related
to information technology, lack of a common language between designers and users and lack of uniform defini-
tions and contents, cultural issues, and lack of needs assessment. And the structural challenges include 3 catego-
ries: Instability in the implementation, legal violations, lack of integration and sharing the investment [10].

In Canada, 10 important factors were identified as the barriers to and facilitators of the implementation of
EHR, from the viewpoint of the users (managers, physicians, patients and hospital staff), that include: Concerns
regarding the design and technical aspects of the project, ease of use, interdepartmental performance, concerns
about privacy and security of data, the issue of cost, efficiency, ability and familiarity with the system, motiva-
tion, interaction between patient and health care staff, lack of time and workload [4] [5]. Another division has
dealt with these aspects as barriers:

A. Financial: The high start-up cost, the cost of maintaining, managing and controlling the system, uncertain
payback period, lack of financial resources (budget).

B. Technical: Lack of computer skills, lack of technical supports and trainings, system complexity, system li-
mitations, lack of adapting to the users’ needs, lack of trust, the need for standardization, lacking in hardware.

C. Time: The time required for selecting, buying, and implementing the system, the time required for learning
the system, the time required for entering the data, further time for each patient, the time required for transfer
data from paper documents to computer.

D. Psychological: Lack of trust in the system, the need for control.

E. Social: Lack of trust in sellers, lack of support from other local and national organizations, intervention in the
physician-patient relationship, lack of support from other colleagues, lack of support from managerial levels
Legal: Concerns about security and privacy of data.

. Organizational: The size of organization, and the type of organization.

. The process of change: Lack of support from organizational culture, lack of motivation, lack of participation,
lack of leadership [11].

The executive barriers to the implementation of EHR in Uremia were identified and classified in this way:

Technical limitations, standardization, organizational changes, individuals’ attitudinal and behavioral barriers,

and costs [12]. From another view, the barriers are divided into two categories: Personal: disruption in the

working procedure, lack of understanding of the benefits, privacy and security of data, usability and flexibility,
lack of time for training and redesigning the work processes, lack of computer skills, and organizational: finan-
cial costs, lack of adequate informational resources, problems of implementation, designing and testing the
software, and the facilitators of the implementation include: the users’ motivation, saving the physicians’ time,

choosing the appropriate type of system, the provability of usefulness, adequate IT systems [15].

From another aspect, the barriers and facilitators can be expressed as follows:

Barriers: The density of the data, information transfer, abnormal signals, being a multitasking system, ergo-
nomics, IT architecture, documentation load, workload, training, and required skills;

Facilitators: Efficiency and availability, readiness, connection between experts, preference of providers, com-
pleteness of records, detecting errors, educational tools, and establishing a relation between the patient and pro-
vider, adaption to the users’ needs, and management of working processes and procedures [16]. Also financial,
ethical, legal, social, and technical barriers, and facilitators such as: financial supports from the government and
insurance companies, and participation of staff were identified in another study [17].

Ieom

4. Discussion

The results of the studies reviewed, show that the two important factors; the participation of end users in select-
ing and planning, and the status of the physicians’ salaries, are considered as the main barrier to the adoption of
EHR by physicians. Also, understanding the factors facilitating the implementation plays a key role in the suc-
cess of the system. The two factors; motivation and the perceived usefulness of the project from the users’ point
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of view, should be taken into consideration in the time of implementation. These two factors are closely related
to each other, inasmuch as the perceived usefulness of the system increases the motivation for using it [4].

The findings show that there are a lot of barriers to the implementation of EHR, among which individuals’ at-
titudinal and behavioral limitations and organizational changes, have obtained a high score [12]. According to
the factors mentioned in the study, improving the ability of experts for the easy and effective use of the system,
enhances the quality and improves the safety, through the use of EHR [8]. The results of the studies showed that
the most effective factors include: efficiency, motivation, management, and the participation of end users. And
factors such as technical aspects ease of use, available resources, and human resources, have limited effects.
And security and privacy, the expected output, lack of time, and workload have relative effects, and also the re-
lation between the patient and clinical staff, has no effects, in the process of implementing EHR [13] [18].

In this regard, the identification of barriers, such as: data, information, infrastructure, data exchange standards,
and processing of codes and the vocabulary list of these systems, is of particular importance. Due to the chal-
lenges and complexities of EHR, the creation of this system requires a purposeful strategy, because it imposes
changes to the way of performing the tasks that requires compatibility and adaptability to clinical processes.
Therefore, the creation of these systems makes necessary the cooperation of different groups, such as: providers,
users, designers, and experts in health information management (medical records) [19] [20].

5. Conclusions

EHR is a complicated and multidimensional project, that many factors will affect its implementation. A factor,
in a situation, can be as a barrier, yet it can also be considered as a facilitator, such as motivation. If users do not
have the sufficient motivation to work with the system, they will resist towards it and will refuse to perform it,
while in another situation and condition, if the necessary motivation is provided, it will contribute to the project
as a facilitator. What is certain is that cost and time are always regarded as two deterrent factors.

For a successful implementation of the project, it is necessary to evaluate the readiness of the organization for
the adoption and implementation. Individuals® attitudinal and behavioral barriers such as resistance to change
and pessimism about the future of the project need changes in the culture and atmosphere of the organization.
Also since EHR is an extensive and large-scale project, it needs intersect oral coordination and requires basic
infrastructures, such as telecommunication infrastructures, and message exchange standards, and the govern-
ment support and private sector investment, to compensate the costs associated with start-up, maintenance, and
control of the project.

Providing Suggestions and Solutions

Describing the benefits of EHR for the public.

Advertising through mass media.

Providing incentives for people to accept it.

Identifying the users’ perspective.

Development and improvement through training.

Identifying and defining the informational needs of patients, providers, and other clients.

Holding coordination meetings with the managers of relevant organizations before the implementation of
HER.

Limitation

In this research we had restriction on the language for many articles. Data collections were articles Farsi and
English.
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