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Summary

Background. Physicians make up the primary frontline healthcare practitioner group that must
be engaged in the implementation of electronic health records (EHRs). This study aimed to explore
physician attitudes and readiness towards the implementation of EHR systems in public hospitals.
Material and methods. A total of 296 clinicians from four public hospitals in Iraqi Kurdistan with
different job titles were included in the study.

Results. The physicians reported that top hospital management would give importance to the EHR
project (87.5%), include physicians in its implementation (69.6%) and provide adequate training
(69.75%). EHRs may negatively affect physician attitudes due to increased control/monitoring of
clinical practices by hospital administration (55.4%) or due to security, legal, and ethical concerns
(50.0%), which may limit physician autonomy (51.8%). Moreover, physicians reported that EHR may
diminish patient confidence in physicians (37.5%), may threaten physician credibility with patients
(51.8%), and will likely interfere with doctor-patient interactions (55.4%). The analysis showed that
autonomy could be limited due to the interference of EHRs in doctor-patient interactions (p=0.003).
Physician concerns with respect to patient relationships included privacy concerns (p=0.008) and
compromised physician autonomy (p=0.003).

Conclusions. The physicians reported that while hospital management would support the
implementation of an EHR system, the physicians had concerns about physician autonomy and potential
negative impacts on doctor-patient relationships.

Keywords: physician acceptance, medical record systems, electronic health records, attitude

Streszczenie

Wprowadzenie. Lekarze sa gtéwna grupa stuzby zdrowia, ktéra musi by¢ zaangazowana we wdraza-
nie elektronicznej dokumentacji medycznej (EDM). Celem niniejszej pracy byto zbadanie postaw i goto-
wosci lekarzy do wdrozenia EDM w szpitalach publicznych.

Material i metody. W badaniu wzieto udziat 296 lekarzy z czterech szpitali publicznych w irackim
Kurdystanie, o réznej hierarchii zawodowe;j.

Wyniki. Lekarze deklarowali, Ze najwyzsze kierownictwo szpitala przywigzatoby wage do projektu
EDM (87,5%), zaangaZowatoby lekarzy w jego wdrozenie (69,6%) oraz zapewnitoby im odpowiednie
szkolenia (69,75%). EDM moze negatywnie wplywac na postawy lekarzy z powodu zwiekszonej kon-
troli/monitoringu praktyk klinicznych przez administracje szpitala (55,4%) lub z powodu obaw zwig-
zanych z bezpieczenstwem, prawem i etyka (50,0%), co moze ogranicza¢ autonomie lekarzy (51,8%).
Ponadto lekarze stwierdzili, Zze EDM moZe zmniejszy¢ zaufanie pacjentéw do lekarzy (37,5%), moze
zagrozi¢ wiarygodnoScilekarzy wobec pacjentéw (51,8%), a takze prawdopodobnie zaktéci relacje po-
miedzy lekarzem a pacjentem (55,4%). Analiza wykazata, Ze autonomia lekarzy bedzie ograniczona
z powodu ingerencji EDM w relacje pomiedzy lekarzem a pacjentem (p=0,003). Niepokdj lekarzy do-
tyczacy ich relacji z pacjentami wynikat z obawy o zagrozenie prywatnosci (p=0,008) i ograniczenie
autonomii lekarzy (p=0,003).

Whioski. Lekarze deklarowali, ze pomimo, iz kierownictwo szpitala popartoby wdrozenie systemu
EDM, maja oni obawy dotyczace ich autonomii i potencjalnego negatywnego wptywu na relacje pomie-
dzy lekarzem a pacjentem.

Stowa kluczowe: akceptacja lekarzy, systemy dokumentacji medycznej, elektroniczna dokumentacja
medyczna, postawa
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Introduction

Electronic health record (EHR) systems assist clinicians in accessing legible and organized medical records
of patients across geographic locations. Information technology can help establish a health system that provides
more effective methods for communicating and sharing information among physicians, better management of
patient records, and reducing medical errors [1,2].

The Institute of Medicine (IOM) suggests the adoption of EHR to improve patient safety and the quality of
healthcare [3]. Physicians have a central role in the successful adoption and implementation of an EHR system
because they are key persons in recording patient information [4]. Continuous use of EHRs has been shown to be
associated with a reduction in costs, an improvement in work effectiveness [5] and better patient outcomes [6].

Healthcare providers have been moving slowly to adopt EHRs despite broad agreement on its benefits [7].
Adler-Milstein etal. [8] reported that 80.5% ofhospitals in the US have adopted atleasta basic EHR system, which
reflects a 5.4% increase since 2014. The implementation of EHRs can be met with resistance from healthcare
professionals that may be used to traditional paper systems [9].

Miller et al. [10] demonstrated that quality improvement is heavily driven by physicians' use of electronic
systems for the majority of their daily tasks. However, physicians can perceive EHRs to negatively impact
patient interactions [11], apart from complications they can introduce in clinical tasks [12]. Park et al. observed
the operations of an emergency department (ED) prior to, during, and after a paper-to-electronic transition
for six months [13]. The authors reported that the system had direct influences on documentation processes
among ED doctors, including a four- to five-fold increase in documentation times, which resulted in an increase
in incomplete charts, placing more documentation responsibilities on residents, and using paper notes to aid
documentation. EHRs also led to indirect impacts, including an increased cognitive burden on physicians,
increased interruptions, and it also caused doctors to become more stationery at their computers, which led to
areduction in time with patients [10].

Physician non-readiness towards EHR adoption is a barrier that hospital organizations face with respect to
weak adoption and implementation [14]. Physicians are the main frontline group driving implementation and
having their support has a great impact on other medical user groups in healthcare settings [15].

Implementation of EHRs in hospitals is a complex matter in which a wide range of organizational and technical
factors play a role. Factors contributing to EHR implementation include human skills, organizational structure
and culture, financial resources, technical infrastructure, and coordination [3,16]. The adoption of information
systems in hospitals is considered to be more challenging compared to other settings owing to medical data
complexity, data entry issues, limited recognition of the advantages of EHRs, and security and confidentiality
concerns [17].

The importance of this study comes from the necessity of adopting health information systems in public
hospitals in Iraqi Kurdistan. Use of EHRs is lagging in this region, and engaging physicians is key to a successful
path of implementation. Bates et al. [18] and Harris-Salamone et al. [19] identified physician resistance as an
important barrier to the acceptance of EHRs. Perceived barriers from the perspective of physicians could lead to
the delay or failure in EHR implementation [20].

This study aimed to examine the readiness of clinicians to adopt EHR systems in the public health sector
in the Kurdistan region of Iraq and determine reasons for physician resistance. The study does not claim that
doctor resistance is the only reason for the non-adoption of EHRs in the hospitals. Health care providers in
Iraqgi Kurdistan have deep concerns about the inappropriate use of information technology for clinical and
administrative-based tasks in healthcare settings [21]. Currently, to the authors’ knowledge, Iraqi and Iraqi
Kurdistan governments have not planned to develop information technology for patient medical records or
other administrative affairs except for email for some administration affairs. This study aimed to examine
and evaluate physician attitudes, readiness, and barriers as predictors in the implementation of EHRs in public
hospitals in Iraqi Kurdistan.

Material and methods
Study design and sampling
In this cross-sectional study, four of the total eight available public hospitals in Erbil city in the Kurdistan

region of Iraq were selected purposively for the study following official permission and from a list of hospitals
from the General Directorate of Health - Erbil. The authors attempted to select hospitals with different

-94 -



Health Prob Civil. 2022, Volume 16, [ssue 1 Barriers and benefits of adopting electronic...

specialties, including a multi-specialty hospital for adult populations, a pediatric hospital, an emergency hospital,
and a surgical specialty hospital.

Clinicians who had direct patient care responsibilities and were available during data collection were invited
personally and purposively to participate after obtaining verbal consent from each hospital. In this regard, 296
out of a total of 506 physicians who were invited accepted to participate in the study (response rate: 58.50%).
Physicians who did not have adequate time did not complete the questionnaire. The physicians were invited to
the study irrespective of age, education level, socio-demographic factors, working shifts or sectors, or medical
specialty. The study objectives were presented and information about EHRs was shared with the clinicians
before beginning the study. Data was collected between February 13, 2018 to May 24, 2018.

The physicians who agreed to devote 20 minutes of their time to fill the questionnaire were invited to
participate in the study. Participation in the study was entirely optional. The clinicians were guaranteed
confidentiality regarding their personal information.

Data collection and measurement criteria

Datainthe study were collected through self-reported questionnaires. The questionnaires were given directly
to the physicians to complete. The author of the study visited the selected hospitals to invite the physicians
to participate in the study. The author visited relevant clinical departments to recruit as many physicians as
possible into the study. The demographic information that was collected from participants included age, gender,
and working sector (public/private/both public and private sectors). Working shifts were determined according
to the local health system and included morning shift: 8 am-2 pm; evening shift: 2 pm-8 pm; and night shift 8
pm-8 am. Job titles as per the national health system included junior house officer, senior house officer, general
practitioner, specialist, and consultant.

The questionnaire used in the study was developed and validated by Morton [22] specifically for examining
physician attitudes towards EHR implementation and adoption. The scale has eight indicators rated on a 5-point
Likert scale that ranges from strongly disagree to strongly agree: 1=strongly disagree, 2=agree, 3=neither
agree/disagree, 4=agree, 5=strongly agree [23]. The means of the items are averaged to obtain the overall score
for each sub-scale (Figure 1).
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Dimensions

Description of Item

Management Support

included

1) EHR project is important to top management;

2) EHR project will be introduced to me effectively;

3) Management will do an effective job during EHR implementation;

4) Management will involve me in EHR implementation;

5) Management will provide training that I need to use EHR effectively:
6) I will have easy access to resources to help me use EHR:

7) Management expects me to use EHR.

Physician Involvement

included

1) My involvement during EHR implementation is a must;

2) My involvement during EHR implementation will be effective;

3) My involvement during EHR implementation will make EHR more useful to me;
4) My involvement during implementation will make EHR easier to be used:

5) Overall, my involvement will positively affect my attitude.

Adequate Training

included

1) Training will be adequate:

2) I will receive the training I need to understand/use EHR;
3) Training will make EHR more useful to me;

4) Training will make EHR easier for me to use.

Physician Autonomy

included:

1) EHR will increase hospital administration’s control;

2) EHR will increase my hospital ability to control/monitor the physician’s clinical
practices;

3) EHR may threaten the physician’s privacy;

4) EHR may result in legal/ethical problems for the physician;

5) EHR may limit the physician’s autonomy;

6) Overall, EHR may negatively affect a physician’s attitude due to increased
control/monitoring of clinical practices;

7) Overall, EHR may negatively affect a physician’s attitude due to security, legal, ethical
concerns (Items of physician autonomy were presented from a negative perspective).

Doctor-Patient
Relationship

included

1) EHR may diminish the patient’s confidence in a physician;

2) EHR may threaten a physician’s credibility with patients;

3) EHR will likely decrease patient satisfaction;

4) Overall, EHR will likely interfere with doctor-patient interaction (Items of the doctor-
patient relationship were presented from a negative perspective).

Perceived Ease of Use

included

1) My interaction with EHR will be user-friendly;

2) Learning to use EHR will be easier for me;

3) I expect to become skilled using EHR;

4) Overall, T expect EHR will be easy for physicians to use.

Perceived Usefulness

included

1) EHR will improve the quality of my work:

2) EHR will give me greater control over my work schedule;
3) EHR will allow me to accomplish tasks more quickly;

4) EHR will allow me to accomplish more work:

5) EHR will enhance my overall effectiveness in my job;

6) EHR will make my job easier to perform;

7) Overall, EHR should be a useful tool for practicing.

Attitude About EHR
Usage

included:

1) EHR will support physicians in providing better care;

2) I will encourage EHR among my colleagues;

3) I need the EHR to provide effective patient care:

4) I am not satisfied with using paper-based patient records;
5) All physicians should learn to use the EHR effectively;
6) Overall, my attitude about EHR usage will be positive.

Figure 1. Dimensions of the electronic health records questionnaire [22]
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Eight items across 296 questionnaires were not answered. These missing data were replaced by a mean of
the sub-scales according to Morton [22]. The questionnaire was administered in its original language (English)
as the physicians did not have any issue with English reading and comprehension. The positive and negative
attitudes of physicians regarding EHR implementation were considered as benefits and barriers, respectively.

The questions were designed based on the Technology Acceptance Model (TAM), which was developed by
Fred Davis in 1989 to establish a means to predict acceptance and discretionary use of information systems
and technologies [24,25]. The TAM is based on Fishbein and Ajzen’s theory of reasoned action (TRA). The TRA
hypothesizes that a person’s attitudes towards a particular behavior are recognized through their beliefs
[26,27]. The TAM combines beliefs specific to technology adoption and generalizes to various computer systems
and users [24,25]. It is a widely validated approach for predicting user acceptance of information systems. The
toolis an approach that consistently produces reliable results over time [28,29]. This model allows investigators
not only to predict but also describe the reasons for a lack of acceptance of the information system by users [25].
The TAM is considered a beneficial method in determining pre-implementation attitudes towards information
systems in environments where system use is discretionary rather than mandated.

Statistical analysis

The descriptive purposes of the study were presented as frequency and percentage for categorical variables,
and mean and standard deviation for continuous characteristics. Age was presented in mean and standard
deviation and working sector, working shifts, and job levels in number and percentage. Physician attitudes
towards adopting or implementing EHR were presented as means with standard deviation.

The difference in clinician attitudes based on job title was examined using one-way ANOVA. The predictors
of barriers, including physician autonomy and the doctor-patient relationship, were examined using linear
regression. In the linear regression model, physician autonomy was considered the outcome and management
support, physician involvement, adequate training, doctor-patient relationship, perceived ease of use, perceived
usefulness, attitude about usage, physician age, gender, education, working sectors, and working shift were
the independent variables. Items pertaining to the doctor-patient relationship were added to the independent
variables in the next step of linear regression for analyzing physician autonomy. In the second linear regression
analysis, doctor-patient relationship related items were included as dependent variables while management
support, physician involvement, adequate training, physician autonomy, perceived ease of use, perceived
usefulness, attitude about usage, physician age, gender, education, working sectors, and working shift were
independent items. Physician autonomy items were added to the independent items in the second step of the
linear regression analysis.

The overall Cronbach’s alpha 0f 0.922 measured in the study included management support (0.803), physician
involvement (0.603), adequate training (0.724), physician autonomy (0.717), doctor-patient relationship (0.857),
perceived ease of use (0.763), perceived usefulness (0.879), and attitude about EHR usage (0.719). The null
hypothesis was rejected if the p-value was less than 0.05. Statistical calculations were performed in SPSS version
24:00.

Ethical views

The protocol of this study was approved by the University of Kurdistan Erbil, Iraq, and the research division
of the Ministry of Health/Kurdistan Regional Government. Verbal consent was obtained from all participants.
The protocol was registered as number 638 on 14/01/2018 within the research division of the Ministry of
Health. Approval for publication was obtained from the University of Kurdistan Erbil and the research division
of the Ministry of Health/Kurdistan Regional Government.

Results

The mean age of the participants was 41.62 years and more than two-thirds of them (67.9%) were males.
The male: female ratio was 2.1:1.0. More than half of the physicians worked in the public sector (55.4%) and
the remaining in both the public and private sectors (44.6%). The majority of physicians worked in the morning
shift between 8 am and 2 pm (67.9%). More than 40% of the participants were senior house officers as shown
in Table 1.
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Table 1. Baseline physician information

L. Frequency distribution
Characteristic (n=296)
Mean Standard dev.
Age (range: 22-64 years) 41.62 7.50
Number Percentage
Gender
Male 201 679
Female 95 32.1
Working sectors
Public 164 55.4
Both public and private sectors 132 44.6
Working shifts
Morning 201 67.9
Night 11 3.7
Multi-shift 84 28.4
Job levels
Junior house officer 63 21.3
Senior house officer 132 44.6
General practitioner 6 2.0
Specialist 79 26.7
Consultant 16 5.4
Management support

The physicians reported that hospital management supports the EHR project. They reported that the EHR
project is important to top management (87.5%) and the project will be introduced to them effectively (64.3%).
In addition, they believed that the management will do an effective job during EHR implementation (73.2%),
includes them in the EHR implementation process (59.0%), and provides the training they need to use the EHR
system effectively (62.5%). They reported that management expects them to use the EHR, but a low percentage
of the physicians reported that they will have easy access to resources to help them use it (48.2%) (Table 2).

Table 2. Physician attitudes towards adopting or implementing Electronic Health Records (EHR) in the Kurdistan Region
in Iraq

Strongly Strongly
Dimensions and contents (n=296) Neutral disagree/
agree/agree .
disagree

Management support
EHR project is important to top management 259 (87.5) 37 (12.5) 0(0)
EHR project will be introduced to me effectively 190 (64.3) 90 (30.4) 16 (5.4)
Management will do an effective job during EHR implementation 217 (73.2) 53 (17.9) 26 (8.9)
Management will involve me in EHR implementation 175 (59) 100 (33.9) 21(7.2)
Management will provide training that I need to use EHR effectively 185 (62.5) 106 (35.7) 5(1.8)
[ will have easy access to resources to help me use EHR 143 (48.2) 111 (37.5) 42 (14.3)
Management expects me to use EHR 196 (66.07) 74 (25) 100 (33.93)
Physician involvement
My involvement during EHR implementation is a must 206 (69.6) 63 (21.4) 26 (8.9)
My involvement during EHR implementation will be effective 217 (73.2) 69 (23.2) 11 (3.6)
My involvement during EHR implementation will make EHR more 238 (80.4) 58 (19.6) 0(0)
useful to me
My involvement during implementation will make EHR easier to be 196 (66.1) 100 (33.9) 0(0)
used
Overall, my involvement will positively affect my attitude 238 (80.4) 58 (19.6) 0(0)
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Adequate training

Training will be adequate 206 (69.7) 74 (25) 16 (5.4)
I will receive training I need to understand/use EHR 206 (69.7) 74 (25) 16 (5.4)
Training will make EHR more useful to me 201 (67.8) 85 (28.6) 11 (3.6)
Training will make EHR easier for me to use 185 (62.5) 100 (33.9) 11 (3.6)
Physician autonomy*

*EHR will increase hospital administration’s control 222 (75) 69 (23.2) 5(1.8)
*EHR will increase my hospital ability to control/monitor physician’s 238 (80.4) 53 (17.9) 5(1.8)
clinical practices

*EHR may threaten physician’s privacy 122 (41.1) 116 (39.3) 58 (19.7)
*EHR may result in legal/ethical problems for physician 90 (30.4) 148 (50) 58 (19.7)
*EHR may limit physician’s autonomy 153 (51.8) 106 (35.7) 37 (12.5)
Overall, EHR may negatively affect physician’s attitude due to 164 (55.4) 74 (25) 58 (19.6)
increased control/monitoring of clinical practices

Overall, EHR may negatively affect physician’s attitude due to security, 148 (50) 90 (30.4) 58 (19.7)
legal, ethical concerns

Doctor-patient relationship*

*EHR may diminish patient’s confidence in physician 111 (37.5) 95 (32.1) 90 (30.3)
*EHR may threaten physician’s credibility with patients 153 (51.8) 79 (26.8) 63 (21.4)
*EHR will likely decrease patient satisfaction 122 (41.1) 90 (30.4) 85 (28.6)
*Overall, EHR will likely interfere with doctor-patient interaction 164 (55.4) 85 (28.6) 48 (16.1)
Perceived ease of use

My interaction with EHR will be user-friendly 206 (69.6) 90 (30.4) 0(0)
Learning to use EHR will be easy for me 217 (73.2) 74 (25) 5(1.8)

[ expect to become skilled using EHR 185 (62.5) 95 (32.1) 16 (5.4)
Overall, I expect EHR will be easy for physicians to use 190 (64.3) 95 (32.1) 11 (3.6)
Perceived usefulness

EHR will improve the quality of my work 227 (76.8) 63 (21.4) 5(1.8)
EHR will give me greater control over my work schedule 249 (84) 32 (10.7) 16 (5.4)
EHR will allow me to accomplish tasks more quickly 211 (71.4) 74 (25) 11 (3.6)
EHR will allow me to accomplish more work 211 (71.4) 53 (17.9) 32 (10.7)
EHR will enhance my overall effectiveness in my job 211 (71.4) 74 (25) 11 (3.6)
EHR will make my job easier to perform 227 (76.8) 48 (16.1) 21(7.1)
Overall, EHR should be a useful tool for practicing 190 (64.3) 100 (33.9) 5(1.8)
Attitude about EHR usage

EHR will support physicians in providing better care 233 (78.6) 48 (16.1) 16 (5.4)
I will encourage EHR among my colleagues 206 (69.6) 79 (26.8) 11 (3.6)
I need the EHR to provide effective patient care 147 (49.6) 79 (26.8) 11 (3.6)
I am not satisfied with using paper-based patient records 148 (50) 127 (42.9) 21(7.2)
All physicians should learn to use the EHR effectively 243 (82.2) 37 (12.5) 16 (5.4)
Overall, my attitude about EHR usage will be positive 227 (76.6) 53 (17.9) 16 (5.4)

Notes: * for the items reversely scored in the questionnaire as they present negative perspectives.

Physician involvement

The physicians reported that their involvement during EHR implementation is a must (69.6%), that it will be
effective (73.2%), and that it will make EHR more useful to them (80.4%). In addition, the physicians reported
thattheirinvolvement duringimplementation will make EHR easier to be used (66.1%) and overall, will positively
affect their attitude (80.4%).

Adequate training
The physicians reported that the training they will receive for the EHR project will be adequate (69.7%).

Additionally, they will understand how to use the EHR system through the training they will receive (69.7%).
They reported that the training they receive will be useful (67.8%) and easy (62.5%).
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Physician autonomy

The physicians had concerns about their autonomy upon implementing the EHR system in public hospitals.
They reported that the EHR will increase the control of the hospital administration (75.0%), the hospital’s ability
to control/monitor clinical practices (80.4%), and may threaten physician privacy (41.4%). The physicians
reported that EHR may negatively affect physician attitudes due to increased control/monitoring of clinical
practices (55.4%), or due to security, legal, and ethical concerns (50.0%) and limit physician autonomy (51.8%).
Only a low percentage of physicians reported that it may result in legal/ethical problems for them (30.4%).

Doctor-patient relationship

A considerable percentage of physicians reported that an EHR system may diminish patient confidence in
physicians (37.5%), may threaten physician credibility with patients (51.8%), will likely interfere with doctor-
patient interactions (55.4%), and decrease patient satisfaction (41.1%).

Perceived ease of use

Regarding perceived ease of use, the physicians reported that their interaction with EHR will be user-friendly
(69.6%) and that learning to use EHR will be easy for them (73.2%). They expect that the EHR system will be
easy for the physician to use (64.3%) and become skilled at using it (62.5%).

Perceived usefulness

The physicians reported that the EHR will improve the quality of their work (76.8%), give them greater
control over their schedule (84.0%), allow them to accomplish tasks more quickly (71.4%), and allow them to
accomplish more work (71.4%). In addition, it will enhance their overall effectiveness in their job (71.4%) and
will make their job easier to perform (76.8%). They believed that overall EHR is a useful tool in medical practice
(64.3%).

Attitude around EHR usage

The physicians reported that EHR will support physicians in providing better care (78.6%) and will
encourage the use of EHR among their colleagues (69.6%). Close to half of the physicians reported that they
need an EHR system to provide effective patient care (49.6%) and that they are not satisfied using paper-based
patientrecords (50.0%). Moreover, they reported that all physicians should learn to use EHR effectively (82.2%)
and overall had a positive attitude about the EHR (76.6%) (Table 2).

In the linear regression model, physician autonomy was considered a dependent variable and other physician
attitudes along with baseline information as independent variables. The analysis showed that physicians felt
their autonomy is limited or that their privacy is threatened in regards to the patient-doctor relationship
(p<0.001). Autonomy was significantly limited among male doctors (p=0.048), those working in both public and
private sectors (p=0.001), and consultants (p=0.013) (Table 3).

Table 3. Predictors of physician authonomy as a barrier in EHR implementation taking into account the doctor-patient
relationship

Dependent variable: physician autonomy
Stand:ilr_dized 95% CI for B
Predictors (n=296) Coefficients t Sig.
Beta Lower Bound | Upper Bound
Management support -0.123 -0.696 0.490 -0.477 0.232
Physician involvement 0.256 1.819 0.076 -0.034 0.655
Adequate training 0.215 1.544 0.130 -0.065 0.492
Doctor-patient relationship 0.655 6.072 <0.001 0.281 0.560
Perceived ease of use 0.088 0.455 0.651 -0.294 0.466
Perceived usefulness -0.202 -0.962 0.342 -0.577 0.205
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Attitude about the usage -0.225 -1.302 0.200 -0.638 0.137
Physician age 0.168 0.931 0.357 -0.014 0.037
Gender 0.260 2.039 0.048 0.004 0.648
Education 0.585 2.606 0.013 0.062 0.489
Working sectors -0.609 -3.615 0.001 -0.558 -0.158
Working shift 0.202 1.814 0.077 -0.010 0.184

Notes: Linear regression was performed for statistical analysis. The numbers in bold are the predictors.

The detailed analysis thatincluded items pertaining to the doctor-patient relationship in the linear regression
showed that doctors felt their autonomy would be limited due to the interference of EHR in doctor-patient

interactions (p=0.003) (Table 4).

Table 4. Predictors of physician autonomy as a barrier in EHR implementation with inclusion of doctor-patient relationship

items

Dependent variable: physician autonomy

Stand:ilr.dized 95% CI for B
Predictors (n=296) Coefficients t p-value

Beta Lower Upper

Bound Bound

Management support -0.045 -0.247 0.806 -0.412 0.322
Physician involvement 0.230 1.591 0.119 -0.076 0.636
Adequate training 0.210 1.486 0.145 -0.075 0.491
Perceived ease of use 0.134 0.691 0.494 -0.253 0.516
Perceived usefulness -0.279 -1.293 0.203 -0.660 0.145
Attitude about the usage -0.236 -1.370 0.178 -0.651 0.125
Physician age 0.194 1.067 0.292 -0.012 0.039
Gender 0.227 1.757 0.087 -0.043 0.612
Education 0.529 2.338 0.024 0.034 0.465
Working sectors -0.611 -3.554 0.001 -0.563 -0.155
Working shift 0.210 1.848 0.072 -0.008 0.189
EHR may diminish patient confidence in physicians 0.087 0.515 0.609 -0.125 0.211
E:t}?el:tiy threaten physician credibility with 0.186 1.029 0.310 -0.096 0.295
EHR will likely decrease patient satisfaction 0.153 1.107 0.275 -0.068 0.233
g;’;zltl’ii?el:a‘z’t‘ilxi{ely interfere with doctor- 0.391 3.179 0.003 0.085 0.381

Notes: Linear regression analysis was performed. The numbers in bold are the predictors.

The doctor-patient relationship (a barrier in EHR implementation) was considered a dependent variable,
and doctor attitudes towards EHR implementation along with baseline information were the predictors in the
regression analysis. Results of the analysis showed that doctors had concerns about their relationship with
patients with respect to their autonomy (p<0.001). The male doctors have a worse relationship with patients
compared to females (p=0.012), specialists (p=0.005), and those physicians work in both sectors (p=0.002)

(Table 5).
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Table 5. Predictors of doctor-patient relationship in implementation of EHR considering overall physician autonomy

Dependent variable: doctor-patient relationship
Standardized
Predictors (n=296) Coefficients t p-value SO
Beta Lower Bound | Upper Bound
Management support -0.158 -0.867 0.391 -0.817 0.326
Physician involvement -0.210 -1.422 0.162 -0.963 0.167
Adequate training 0.023 0.152 0.880 -0.427 0.497
Physician autonomy 0.705 6.072 0.000 0.733 1.462
Perceived ease of use 0.264 1.349 0.184 -0.200 1.006
Perceived usefulness -0.144 -0.657 0.514 -0.842 0.428
Attitude about the usage 0.332 1.892 0.065 -0.038 1.189
Physician age 0.039 0.205 0.838 -0.037 0.046
Gender -0.337 -2.621 0.012 -1.164 -0.152
Education -0.669 -2.924 0.005 -0.831 -0.152
Working sectors 0.597 3.359 0.002 0.219 0.875
Working shift -0.244 -2.136 0.038 -0.317 -0.009

Notes: Linear regression analysis was performed. The numbers in bold are the predictors.

The doctor-patient relationship was considered a dependent variable and the autonomy items as independent
variables in adjustment with baseline information for detailed analysis. The analysis showed that the concerns
of doctors towards their relationship with patients were owing to their concerns towards threatening privacy
(p=0.008) and limiting physician autonomy (p=0.003). This analysis showed that the doctors working in the
morning shift had a worse relationship with their patients (p=0.023) (Table 6).

Table 6. Predictors of doctor-patient relationship in implementation of EHR with inclusion of physician autonomy items

Dependent variable: doctor-patient relationship
Standardized 95.0% CI for B
) Coefficients
Predictors (n=296) t p-value
Beta Lower Upper
Bound Bound

Management support -0.107 -0.601 0.551 -0.726 0.394
Physician involvement -0.098 -0.672 0.506 -0.744 0.373
Adequate training -0.017 -0.121 0.904 -0.477 0.423
Perceived ease of use 0.271 1.397 0.171 -0.186 1.011
Perceived usefulness -0.061 -0.301 0.765 -0.680 0.504
Attitude about the usage 0.254 1.372 0.178 -0.210 1.090
Physician age -0.040 -0.213 0.832 -0.046 0.037
Gender -0.247 -1.889 0.067 -1.000 0.035
Education -0.579 -2.452 0.019 -0.777 -0.074
Working sectors 0.448 2.605 0.013 0.091 0.729
Working shift -0.254 -2.368 0.023 -0.315 -0.025
EHR will increase hospital administration control -0.018 -0.128 0.899 -0.371 0.327
EHR.w1ll 1ncrc.3a.se m).l }Tospltal s .ablllty to control/ 0148 1.051 0.300 -0.534 0169
monitor physician clinical practices
EHR may threaten physician privacy 0.395 2.795 0.008 0.098 0.616
EHR .m.ay result in legal/ethical problems for 0147 1176 0.247 -103 0.388
physicians
EHR may limit physician autonomy 0.379 3.188 0.003 0.120 0.539
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Overall, EHR may negatively affect physician
attitudes due to increased control/monitoring of 0.038 0.273 0.786 -0.194 0.254
clinical practices

Overall, EHR may negatively affect physician

. . . 0.054 0.404 0.689 -0.191 0.287
attitudes due to security, legal, ethical concerns

Notes: Linear regression analysis was performed. The numbers in bold are the predictors.
Discussion

This study found that physicians had positive attitudes towards most aspects of EHR implementation in
public hospitals in Iraqi Kurdistan. However, they also slightly agreed that their autonomy may be limited and
overall monitoring of clinician practices will increase owing to the system’s interference in doctor-patient
interactions, which could threaten physician privacy and limit physician autonomy. This could also diminish
patient confidence in doctors, resulting in a decrease in patient satisfaction.

Khalifa et al. [20] reported six main categories of barriers in the implementation of EHR in Saudi Arabia,
which included a) human barriers associated with beliefs, behaviors, and attitudes; b) professional barriers
related to the nature of medical professions; c) technical barriers related to computers and IT; d) organizational
barriers related to hospital management; e) financial barriers, and f) legal and regulatory barriers. Resistance
has been reported when a system changes from traditional paper medical records to electronic medical records
in both developed and developing countries [9,30].

The EHR system has not been planned and implemented in Iraqi Kurdistan and Iraq. The optimistic finding
in this study was that most of the participants did not resist the EHR system. There is a large gap between
planning for the implementation of EHR in hospitals and the success of implementation in developing countries
[31]. Physicians showed high readiness to be involved in the implementation of EHR in this region, which is
a strong positive indicator for health care organizations to consider.

El-Hassan etal. reported that based on the Middle East Electronic Medical Record Adoption Model (EMRAM),
the number of hospitals that participated in EHRs had increased from 23 to 33 between 2011 and 2016. EMRAM
is ranked based on eight stages that cover the spectrum of EHR implementation “from stage zero (a paper-based
environment) to stage seven (an environment that is paper-free).” Stage two means clinical data repository,
controlled medical vocabulary, and clinical decision support may be document imaging and health information
exchange capable. Stage five means there is a full complement of radiology-picture archiving and that an
electronic communication system displaces all film-based images. El-Hassan and colleagues found that 20 out of
the 33 hospitals were at stage two or lower and 10 were at stage five [32].

In Saudi Arabia, the implementation of an EHR system is underway in many hospitals and organizations [33].
The Hakeem project in Jordan attempted to integrate various types of health information systems, including
administrative, radiology, laboratory, pharmacy, computerized physician order, and clinical documentation
systems [34]. Turkey’s NHIS (NHIS-T) came into operation in 2009 and 99% of public hospitals and 71% of
private and university hospitals are integrated into the system. Numerous positives were reported about the
potential of EHR to improve clinical productivity, patient safety, and care quality [35].

Potential disruption of the patient-doctor relationship associated with EHR implementation hasbeenreported
in other studies [14]. Physicians reported that their eyes mostly look for menus and buttons on the computer
screen, precluding them from establishing a more efficient relationship with the patient. Therefore, sometimes,
they resort to not using the system [36]. A possible reason for this could be that physicians may feel they're
spending considerable time entering data into the computer rather than interacting with patients. Therefore,
the clients do not see the EHR as an opportunity for overall improvement in patient-doctor communication [14].
Linder et al. reported that in their survey of 255 doctors and advanced practice providers, practitioners feel they
lose eye contact with patients when they are in front of a computer [37].

More than 40% of subjects who participated in this study reported that EHR threatens physician privacy.
They believe that EHR negatively affects physician attitudes due to increased control/monitoring of clinical
practices by hospital administration (55.4%). Physicians are sensitive about their clinical practices, which is
why they consider EHR systems a risk to their privacy and security, resulting in them using traditional paper-
based systems rather than electronic methods [17]. Other investigators reported similar concerns of physician
confidentiality, security, and privacy [38-40].

Security is often easier with paper-based medical documents compared with electronic record keeping.
However, common issues with paper records include illegibility, file loss, mistakes in filling out the medical
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records (e.g. failure to complete obligatory fields, missing or unrelated data, etc.). In contrast, electronic medical
files are dynamic and can be attacked in different ways, with security risks such as hacking, destruction of
computer hardware, or overcoming software-based security. The security aspects of paper-based systems are
simple and summarized as a sequence of events. In contrast, the data of electronic records are not bound to
a particular physical carrier. The data can be easily copied, submitted over long distances, and lost or erased
[17].

It is highly recommended to take into consideration many of these barriers, which have also been noted in
studies from other countries. Many of these barriers have been responsible for the non-adoption of even basic
EHR systems in one-fourth of hospitals in the USA despite incentives provided by the federal government [41].
Moreover, we need to understand the barriers to EHR systems to facilitate the adoption and implementation
process. In a study conducted in Massachussetts, Simon et al. [42] reported that 455 physicians had access to
EHRs and of those, only 23% used them due to barriers such as financial challenges, lack of capital resources
in EHR investment, system complexities, physician cooperation, lack of sufficient IT staff or technical support,
illegal tampering concerns, safety concerns, lack of high-speed connectivity, lack of interoperability, and
workflow challenges. Similarly, implementing challenges, perceived usefulness by medical staff, busyness
impact, integration systems, and system limitations [7,43,44], and organizational culture [45].

We do not expect that effective implementation of EHR systems will be a concern to physicians overall as
they reported generally positive attitudes on the potential impacts of electronic records in improving quality
of care [41]. Although this study demonstrated some of the same barriers reported in other countries, such
as Saudi Arabia and Canada, other barriers may appear when the systems are implemented. Therefore, the
context of these factors in Kurdistan hospitals must be understood to enhance EHR adoption because the rate
of implementation remains low and meets resistance from healthcare professionals [20], with resistance being
common in both the developing and developed world [9].

Most healthcare providers and clinical practitioners are aware of the change from paper-based systems
to electronic systems. Hence, time is required to help medical practitioners change their perceptions towards
electronic systems [20]. The Ministry of Health, as the major government agency responsible for preventive,
curative, and rehabilitation health care services in Iraqi Kurdistan, needs to establish proper strategies prior to
implementation.

The resistance of physicians towards EHR systems is attributable to several factors, but not limited to, 1)
EHR system failure; 2) limited computer literacy among some physicians; 3) productivity concerns; 4) patient
satisfaction, and 5) non-reliable technology [46].

We anticipate more negative attitudes among governmental arms when implementing EHR systems in private
medical practices. We suggest that legislation must be the first stage of implementation and that the systems
must first be introduced in public hospitals. Several of the physicians in this study work in both the public and
private sectors. System implementation in public hospitals can help medical practitioners become familiar with
it before implementation in their clinics in the private sector. To obtain a complete picture of the barriers and
facilitators involved in the future implementation of EHR systems in Iraqi Kurdistan, medical practitioners such
as nurses and lab technicians must also be included in any subsequent studies and eventual implementation.

Limitations of the study

1. Construct validity. The scale was specifically designed for clinical settings based on the Technology
Acceptance Model (TAM). Additionally, the items of each indicator were designed based on previous valid
theories, since Diffusion of Innovations (DOI) theory and TAM were used as a framework to develop the
research questions.

2. External validity. The participants in this investigation were selected from four public hospitals that
may not be representative of all clinical settings and medical specialists in this region and the rest of the
country. However, a broad range of medical specialties in multi-specialty hospitals across the urban areas
were invited to participate in the study.

3. Internal validity. Language was not an issue in this study since the official teaching language in medicine
in this region is English. The author that recruited the physicians explained the required information and
the study purposes in the same manner to all participants. The overall internal reliability of the scale was
0.922 (Cronbach’s Alpha).
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Conclusions

The findings of this study revealed that physicians believe hospital management will support the
implementation of an EHR system; that physicians will be involved in the process, management will present
sufficient and effective training sessions; the system will be user-friendly and easy; the system is useful and
improves care quality; and it improves overall work schedules.

However, physicians have concerns about autonomy because they believe the system interferes with doctor-
patient interactions. They feel the system could erode the patient-doctor relationship because of threats to
physician privacy and limiting physician autonomy.
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