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ABSTRACT

Background: Adoption of electronic health (E-health) is essential for implementing
health priorities. Objective: to assess the knowledge, attitude, and practice of E-health
tools among physicians working in the Universal Health Insurance (UHI) hospitals in
Port Said City, Egypt, to underline their predictors and to identify the barriers of
implementation. Methods: A cross-sectional study was conducted using a structured
pre-designed validated interview questionnaire. The study targeted physicians
working in eight Universal Health Insurance (UHI) hospitals. The calculated required
sample size was 393 participants. Significance was set at a 95% level of confidence.
Results: The prevalence rates of good knowledge of electronic health records (EHRs),
telemedicine, mobile health (m-Health) were 47.5%, 28.5, and 21.9%, respectively.
Work experience was a common independent significant predictor of knowledge
regarding EHRs, telemedicine, and m-Health [(AOR (95%CI): 2.2(1.5-3.2), 1.9 (1.3-
2.9), 2.2 (1.4-3.4), respectively], and p<0.001 for all of them. Also, practicing E-health
and receiving digital training were significant independent predictors regarding EHRs
[(Adjusted OR (95%CI): 4.1 (2.4-7.1), 1.7 (1.2-2.5), p<0.001)]. Physicians had an
overall positive attitude towards E-health tools (99.6%). Most physicians use EHRs
in hospitals (80.6%). The cost of implementation was a potential barrier to adopting
E-health tools. Conclusions: Despite the good attitude towards E-health, most
physicians reported poor knowledge of such tools. EHRs were highly adopted in UHI
hospital while other tools were not yet adopted. The study highlights the need for
specific training programs targeting the weak points in the knowledge and practice
of adopted E-health tools.

INTRODUCTION

According to the World Health Organization (WHO),
digital health (DH) is a broad term that refers to using
digital technologies in patient care, research, disease
tracking, healthcare providers' education, and public
health surveillance.' Digital health includes among
others, electronic health (E-health) and artificial

intelligence (AI). Electronic health means supporting
health fields with information and communication
technologies.™

E-health includes telemedicine, mobile health (m-
Health), and electronic health records (EHR). M-
health provides medical services such as medical
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records, data enrolment, and screening with mobile
devices. Telemedicine is the delivery of health care and
communication at a distance. EHR is a system that
includes all information related to the patients, such as
their medical history and the provided services. “*>
Adoption of E-health is essential for implementing
health priorities such as universal health coverage
(UHC) as it enhances the quality of health, increases
the accessibility to health records, enhances
monitoring of patients, and achieves health equity.®
Egypt has started to implement DH technologies such
as EHRs in Universal Health Insurance (UHI) hospitals
and robotic surgery at Ain Shams and Qasr El-Aini
Hospitals. Also, the faculty of medicine at Ain Shams
University has initiated a virtual hospital for online
consultation and diagnosis. 7° Despite the benefits of
DH tools, multiple barriers face their implementation.
These barriers could be administrative (such as
regulations and high costs), healthcare provider-
related (such as challenges in dealing with technology,
high workload, and resistance to change), customer-
related (such as age, level of education and
awareness), or patient-provider relationship
challenges. >'°

Several studies have assessed physicians' knowledge
and attitudes toward DH tools. Some studies have
focused on a single technology like telemedicine or
EHRs. Also, some studies investigated using such
technologies within a single specialty such as
cardiology or radiology.">'"*4 In Egypt, limited studies
were conducted to explore DH, and they mostly
focused on a single aspect of DH which is
telemedicine.’>* No previous studies were
conducted within the new UHI system. Therefore, this
study aimed to assess the knowledge, attitude, and
practice of E-health tools (telemedicine, m-Health, and
EHRs) among physicians working in UHI hospitals in
Port Said city, to underline their predictors and to
identify the barriers to their implementation.

METHODS

A cross-sectional study with an analytic component
was adopted in the UHI Hospitals in Port Said
Governorate. The study included four general
hospitals (El-Zohor Central Hospital, As-salam Port-
Said Hospital, Alhayat Port-Fouad Hospital, El-
Mabarra Hospital) and four specialized hospitals (El
Tadamon Specialized Hospital, El-Nasr Specialized
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Hospital, Obstetrics and Gynecology Hospital, and
Ophthalmology Specialized Hospital).

Target population were Physicians working at the UHI
Hospitals in Port Said including all specialties.

The sample size was calculated using relevant
formula.®> Prevalence rates of good knowledge
regarding EHRs, telemedicine, and mobile health were
36.7%, 36.7%, and 20% according to the results of the
pilot study. Assuming 95% significance level, the
calculated sample size was 357 participants, and 10 %
was added to count for non-response, the total
minimum required size was 393 participants. Data
was collected during the period from May 2023 to
January 2023 including all UHI hospitals. Researchers
attended all departments of the hospitals at all shifts
and contacted all attending physicians in each
departiment with a 26.03% non-response rate.

Study tools: A predesigned validated interview
questionnaire (Additional file) was administered. The
questionnaire was developed by researchers after a
thorough review of the literature to identify validated
and relevant items from previously established
studies. 912224 Jtems were selected based on their
agreement with the study objectives and were
combined to form a comprehensive measure of
knowledge, attitudes, practices, and barriers. The
questionnaire was validated by two independent
academic experts (one professor and one associate
professor of public health) to ensure their relevance,
clarity, and appropriateness. The scale showed
excellent content validity, as all items were
consistently rated as highly relevant by both experts.
The questionnaire included the following sections: (1)
Socio-demographic data such as age, sex, level of
education, and Computer literacy *® (measured by
asking about the usage of some computer applications
such as Microsoft Word, Microsoft Excel, Microsoft
PowerPoint, database access, photo editing, Internet,
E-mail, Facebook and WhatsApp), workplace,
specialty, years of experience and training on any DH
tool. (2) Self-reported knowledge of E-health:
Knowledge of each of the E-health tools (EHRSs,
telemedicine, m-Health applications) was assessed
using five-point Likert scale one question for each tool.
Each question was to rate their knowledge from 1 to 5
(0=None, 1=low, 2=medium, 3=high, 4=expert).
Responses were categorized as "good knowledge" if
the participant reported (high or expert).
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Table 1: Socio-demographic characteristics of our
population (N = 484)

Frequency %

Sex

Male 321 66.3

Female 163 33.7
Educational degree

Bachelor 268 55.4

Master or higher 216 44.6
Digital health training

No 318 65.7

Yes 166 34.3
Internet access

Don’t have access 4 0.8

Have access 480 99.2
Computer literacy

Poor 206 42.6

Good 278 57.4
Workplace

Hospital 1 78 16.1

Hospital 2 61 12.6

Hospital 3 86 17.8

Hospital 4 78 16.1

Specialized hospitals 181 37.4
Years of experience

s5years 257 531

> 5 years 227 46.9

The scale showed high content validity (S-CVI (Scale
Content Validity Index) =1, S-CVI universal agreement
= 1), and acceptable internal consistency (Cronbach's
Alpha = 0.719). (3) Attitude towards E-health: Attitude
was assessed through twelve questions for E-health
each using a five-point Likert scale. For each tool,
there were 4 statements, 2 positive and 2 negatives.
Positive statements were coded from 1to 5 (1=strongly
disagree, 2= disagree, 3=neutral, 4=agree, 5=strongly
agree), and negative statements were coded reversely
from 5 to 1. The total score of attitudes ranged from 12
- 60. The hypothetical median was thirty-six.
Responses were categorized "positive" if the score was
above the median. The scale showed high content
validity (S-CVI (Scale Content Validity Index) =1, S-
CVI universal agreement = 1), and moderate internal
consistency (Cronbach's Alpha = 0.649). (4) Practice
related to E-health: It was determined by one separate
question asking the participants about the tools they
use in UHI hospitals. The scale showed high content
validity (S-CVI (Scale Content Validity Index) =1, S-
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CVI universal agreement = 1). (5) Barriers to the
implementation of E-health: They were determined
through a multiple-choice question including barriers
such as cost of implementation, lack of training,
privacy concerns, lack of evidence for effectiveness,
patient resistance, patient literacy, lack of technical
support, and lack of regulations. The scale showed
high content validity (S-CVI (Scale Content Validity

Index=1, S-CVI universal agreement=1), and
acceptable  internal  consistency  (Cronbach's
Alpha=0.7).

A pilot study including thirty participants was
conducted to ensure the clearance of the questionnaire
and to ensure the feasibility of the study. The pilot
study indicated that the questionnaire was clear and
accepted. The results of the pilot study were included
in the study's results as no further modifications to the
questionnaire or the data collection method were done
after the pilot study.

Statistical analysis: Data was analyzed by using SPSS
Statistics for Windows, Version 29.0, and managed by
Microsoft Office 2019. Qualitative data was presented
in the form of frequency and percentage (%). The chi-
square and Fisher's exact tests were used to evaluate
associations between categorical variables, where
appropriate. Binary logistic regression was performed
to determine the independent significant predictors of
good knowledge among participants. Statistical
significance was determined at a 95% confidence level
(i-e., differences were considered significant if P-value
< 0.05). There was no missing data.

RESULTS

The current study included 484 physicians from eight
hospitals affiliated with the UHI system in Port Said
City. Most participants were males (66.3%), had <5
years of experience (53.1%), had a bachelor’s degree
(55.4%0), and did not receive any digital health training
(65.7%). Most participants had internet access
(99.2%) and good computer literacy (57.4%) as
shown in table (1).

Table (2) demonstrates that the prevalence rates of
good knowledge among physicians regarding E-
health tools were low (47.5% for EHRs, 28.5% for
telemedicine, and 21.9% for mobile health).
Receiving training on digital health was significantly
associated with good knowledge of only EHRs [OR
(95%CI): 1.8 (1.2-2.7), P = 0.002] while good
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Table 2: Prevalence and determinants of good knowledge of E-health tools (N=484)

Socio-demographic Electronic health records Telemedicine Mobile health
characteristic Good OR (CI P- Good OR (CI P- Good OR (CI P-
N (%) 95%) value N (%) 95%) value N (%) 95%) value
Total 200 (47.5) - - 138 (28.5) - - 106 (21.9) - -
Sex
Male 150 (46.7) 1)t 98 (30.5) 1(r) 69 (21.5) 1
0.625 0.168 0.762
Female 80(49.1) 1.1(0.8-1.6) 40 (24.5) 0.7(0.5-1.1) 37(22.7) 1.1 (0.7-1.7)
Education
Bachelor 117 (43.7) 1(r) 72 (26.9) 1(r) 51(19.0) 1(r)
. 0.058 0.371 0.089
Master or higher 113 (52.3) 1.4 (0.9-2) 66 (30.6) 1.2(0.8-1.8) 55(255) 0.1(0.9-2.2)
Digital training
No 135 (42.5) 1(r) 93 (29.2) 1(r) 68 (21.4) 1(r)
0.002 0.621 0.703
Yes o5(57.2) 1.8(12-2.7) 45(271) 0.9(0.6-1.4) 38(22.9) 11(0.7-1.7)
Access to internet
Don’t have access 2 (50) 1(r) 2 (50) 1(r) 1(25) 1(r)
0.921 ¥ 0.339* 0.880*
Have access 228 (47.5) 0.9(0.1-6.5) 136 (28.3) 0.4 (0.1-2.8) 105 (21.9) 0.8 (0.1-8.2)
Computer literacy
Low 92 (44.7) 1(r) 62 (30.1) 1(r) 43 (20.9) 1(r)

. 0.278 0.506 0.638
High 138 (49.6) 1.2(0.9-1.8) 76 (27.3) 0.9 (0.6-1.3) 63 (22.7) 1.1 (0.7-1.7)
Workplace
Hospital 1 25 (32.1) 1(r) r 14 (17.9) 1(r) r 10 (12.8) 1(0) r
Hospital 2 31(50.8) 2.2(114.4) 0.025 18 (29.5) 1.9(9-4.3) 0.108 19(311) 3.1(1.3-7.3) 0.008
Hospital 3 38(44.2) 17(0.9-3.2) o0.111 16 (18.6) 1(0.5-2.3) 0.914 15017.4) 1.4(0.6-3.4) 0.411
Hospital 4 48 (61.5) 3.4(1.8-6.6) <0.001 25(32.1) 2.2 (1. 4.6) 0.042 24 (30.8) 3(1.3-6.9) 0.007
Specialized hospitals 88 (48.6) 2(11-3.5) 0.014  65(359) 2.6(1.3-4.9) 0.004 38(21) 18(0.9-3.8) 012
Practice
No 17 (25.4) 1() 12 (17.9) 1(r) 7(1.4) 1(r)

<0.001 0.045 <0.001
Yes 213 (51.1) 4 (2.4-6.8) 126 (30.2) 1.7 (1-3) 99(23.7) 3.9(2.3-6.9)
Years of experience
<5 years 100(38.9) 1(1) 57 (22.18) 1(r) 42 (16.3) 1(r)

<0.001 <0.001 0.002
> 5years 130(57.27) 2.1(1.5-3) 81(35.68) 1.9(1.3-2.9) 64 (28.2) 2(1.3-3.1)

*Fisher exact test was used, 1r: reference.

knowledge of all E-health tools (EHRs, telemedicine,
mobile health) was significantly associated with their
practicing of E-health [OR (95%CI): 4 (2.4-6.8), 1.7 (1-
3.1), 3.99 (2.3-6.9), P <0.001, 0.045 <0.001,
respectively)], more years of experience [OR (95%CI):
2.1 (1.5-3), 1.95 (1.3-2.9), 2 (1.3-3.1), P <0.001, <0.001,
0.002 respectively]. Similarly, the workplace was a
significant determinant of good knowledge of (EHRs,
telemedicine, and mobile health) with varying degrees
of good knowledge among different hospitals. For
example, hospital 4 had the highest prevalence of good
knowledge regarding EHRs [OR (95%0CI): 3.4 (1.8-
6.6), P <0.001].

170

Results of logistic regression in table (3) showed that
longer duration of work experience was a common
independent significant predictor of knowledge
regarding EHRs, telemedicine, and mobile health
(Adjusted OR (95%CI): 2.2(1.5-3.2), 1.9 (1.3-2.9), 2.2
(1.4-3.4), respectively, and p<0.001 for all of them).
Also, practicing E-health was a significant
independent predictor for EHRs, and mobile health
(Adjusted OR (95%CD: 4.1 (2.4-7.1), 4.3 (2.4-7.5),
respectively and p<0.001 for both). Receiving digital
training was a significant independent predictor for
EHRs only (Adjusted OR (95%CD: 1.7 (1.2-2.5),
p<0.001).
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Table 3: Logistic regression of the predictors of knowledge regarding electronic health. (N=484)

Electronic health records Telemedicine Mobile health
AOR¥* (CI 95%) P-value AOR (CI 95%) P-value AOR (CI95%) P-value
Digital training
No 101 <0.001
Yes 1.7 (1.2-2.5)
Practice
No 1(r) <0.001 1(r) <0.001
Yes 4.1(2.4-7.1) 4.3 (2.4-7.5)
Years of experience
<5years 1(r) <0.001 1(r) <0.001 1(r) <0.001
> 5years 2.2(1.5-3.2) 1.9 (1.3-2.9) 2.2 (1.4-3.4)
Model summary
Percent correctly predicted 63.4% 71.5% 78.1%
P value <0.001 <0.001 <0.001

*AOR: Adjusted Odds Ratio, 1r: reference.

Results showed an overall high positive attitude score
of E-health tools (99.6%). However, some statements
as “Telemedicine can increase medical errors”, and
“Mobile health can give misleading information to the
patient” had high agreement rates (63.2%, and 60.1%,
respectively) as shown in table (4). None of the
sociodemographic factors were found to be
significantly associated with the attitude, so these
results were not shown in tables.

Regarding the practice of E-health tools, most
physicians use EHRs in the hospitals (80.6%), but
other E-health tools were not adopted in the UHI
hospitals. The workplace was significantly associated
with the practice of EHRs (P < 0.001) as shown in
Table (5). No other factors were significantly
associated with the practice of E-health tools

Figure (1) shows the barriers to the implementation of
E-health. It indicates that the most prevalent barrier
was the cost of implementation of E-health and (24%0),
followed by the lack of technical support (18.1%), and
patient literacy (15%).

DISCUSSION

This study aimed to assess the knowledge, attitude,
and practice of E-health tools among physicians
working in UHI hospitals in Port Said City. Regarding
knowledge, physicians showed poor knowledge of E-
health (47.5% for EHRs, 28.5% for telemedicine,
21.9% for mobile health). These findings agree with
previous research findings, including one study
conducted in Cairo, Egypt about telehealth. This study
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showed that 49.1% of physicians working at primary
healthcare units in Cairo were aware of telehealth,
while only 29.6% of nurses were aware of telehealth.™
A similar rate was reported by another study in
Pakistan to assess the knowledge, attitude, and
practice of doctors and medical students towards
digital health tools. It showed that only 61 (27.3%)
doctors and 48 (19.4%) students were aware of its
medical applications.”” A higher knowledge level was
reported by an online survey conducted by the Council
for Cardiology Practice of the European Society of
Cardiology (ESC). It revealed that 57% of physicians
had a fair knowledge of DH.! This disagreement in the
level of knowledge could be attributed to the
differences in the settings of the study where limited
resources as in Egypt and Pakistan, may hinder
adopting such applications.

Regarding the determinants of Knowledge of E-health
among physicians, the current study results showed
that good knowledge of EHRs was positively
associated with receiving training on digital health,
practicing E-health and higher years of experience [P
< 0.001]. Also, longer duration of work experience
was a common determinant of good knowledge
regarding m-Health and telemedicine. These results
agree with findings from other studies conducted in
Nigeria and Bangladesh.>" These determinants
indicate that knowledge is the natural outcome of
training, practicing, and prolonged exposure to these
tools. So, differential and non-uniform training
courses offered to physicians working in the UHI
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Strongly . Strongly
The statements disagree D;s?g/r;e © I\Ilel;g a)ﬂ I;Agil;i agree
n (%) > 0 0 n (%)

Telemedicine can facilitate diagnosis and treatment 33 (6.8) 105 (21.7) 116 (24) 137 (28.4) 92 (19)
Telemedicine services are important for remote-deprived
areas 16 (3.3) 28 (5.8) 79 (16.4) 210 (43.5) 150 (31.1)
Telemedicine services can increase medical errors 15 (3.1) 55 (11.4) 108 (22.4) 182 (37.7) 123 (25.5)
Telemedicine services can endanger patient privacy 21(4.3) 132 (27.3) 110 (22.8) 150 (31.1) 70 (14.5)
Electronic health records allow me to deliver better patient
care 14(2.9) 25(5.2) 78 (16.1) 207 (42.9) 159 (32.9)
Electronic health records increase my practice productivity 14 (2.9) 61 (12.6) 92 (19.0) 177 (36.6) 139 (28.8)
Electronic health records have a negative effect on the
doctor_paﬁent relationship 28 (5'8) 71 (14'7) 129 (26'7) 196 (40'6) 59 (12‘2)
Electronic health records increase the burden on physicians 30 (6.2) 100 (20.7) 124 (25.7) 134 (27.7) 95 (19.7)
Mobile Health apps will enhance patient’s adherence to
treatment 23(4.8) 63 (13.0) 148 (30.6) 181 (37.5) 68 (14.1)
Mobile Health apps can be used in health promotion
(Increasing awareness of healthy behaviors) 10 (2.1) 29 (6.0) o1 (18.8) 238 (49.3) 115 (23.8)
Mobile Health apps can give misleading information to the

15(3.1) 41(8.5) 137 (28.4) 239 (49.5) 51 (10.6)

patient

Overall positive attitude: 99.6%

hospitals may be the reason why physicians at some
hospitals had a higher knowledge than others with
significant differences as shown in the bivariate
analysis.

Most physicians showed positive attitudes towards E-
health (99.6%). High levels of positive attitudes have
been consistently reported by other studies. For
example, a study conducted at the Lagos University
Teaching Hospital, Nigeria, reported that all doctors
(100%) had a positive attitude towards electronic
medical records (EMRs) and 96.54% were willing to
use EMRs.™ Also, another online survey study,
conducted in Syria, showed that 87.4% of doctors and
medical students agreed on the importance of digital
health tools in medical practice. *° Similarly, a national
study in Singapore showed that the majority (88.8%0)
of radiology residents and faculty radiologists agreed
that digital health tools in radiology would drastically
change radiology practice and would make radiology
more exciting (76.0%). *® The advantages of adopting
these tools were reported by the participants in the
current study. For example, about 75.9% of
participants agreed that EHRs would allow for better
patient care. Using EHRs has been widely adopted in
UHI hospitals and centers. That might explain the
highly positive attitude towards EHRs, since
physicians could evaluate their potential in patient
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care. Also, participants reported a positive attitude
towards remote healthcare in Egypt, as 74.6% of them
agreed that telemedicine was important for remote
deprived areas and a similar percentage (73%) agreed
that mobile health would be effective in health
promotion.

The practice of E-health in UHI hospitals is high for
electronic health records (80.6%), which were
adopted by these hospitals, while mobile health and
telemedicine were not yet adopted. This might be
explained by the excessive costs of the
implementation. A high practice (52.8%) of
telemedicine was reported by healthcare professionals
in the rural areas of Sindh, Pakistan. Telemedicine
helped them deliver healthcare services through
online consultations. 7 The knowledge of participants
was significantly associated with the practice of EHRs.
This might explain the finding that hospitals with
higher practice of EHRs also had physicians with
higher levels of knowledge. These findings agree with
another study in which m-Health training and
knowledge were significantly associated with the
usage of mobile health apps (p < 0001).*

Regarding the barriers to adopting E-health, results
showed that the most prevalent barriers were the cost
of implementation of these tools (24%) and the lack of
technical support (18.1%). The same barrier was



Nesrine Saad Farrag et a/

KAP of E-health among physicians

EJCM, 2025:43(3):167 -176

Table 5: Prevalence and determinants of Practice of E-health tools in hospitals (N=484)

Using electronic health records

Practice N (%) OR (CI 95%) P-value
Total 390 (80.6) - -
Sex
Male 257 (80) 1(r) T 0.687
Female 133 (81.5) 1.1 (0.7-1.8)
Education
Bachelor 214 (80) 1(r) 0.652
Master or higher 176 (81.5) 1.1 (.7-1.8)
Received Digital training
No 250 (79) 1(r) 0.131
Yes 140 (84.3) 1.5 (0.9-2.4)
Access to the internet
Don’t have access 3(75) 1(r) 0.777%
Have access 387 (80.6) 1.4 (0.1-13.5)
Computer literacy
Low 171 (83.0) 1(r) 0.244
High 219 (78.8) 0.8 (0.5-1.2)
Workplace
Hospital 1 39 (50.0) 1(r) R
Hospital 2 52 (85.2) 5.8 (2.5-13.3) <.001
Hospital 3 64 (74.4) 2.9 (1.5-5.6) <.001
Hospital 4 75 (96.2) 25 (7.3-86.1) <.001
Specialized hospitals 160 (88.4) 7.6 (4-14.4) <.001
Years of experience
<5 years 207 (80.5) 1(r) 0.98
> 5years 183 (80.6) 1(0.6-1.6)

*Fisher exact test was used, 1r: reference.
0%

10%
.

20% 30%

Cost of implementation 24.0%

Lack of technical support 18.1%
Patient literacy

Lack of Knowledge and training 11.8%
Patient resistance

Lack of evidence for effectiveness

Lack of Poiicies and regulations

Privacy concerns

Figure 1: Barriers to the implementation of E-
health (N=484)

frequently cited in previous studies in Saudi Arabia,
Kenya, and Southern Ethiopia. >?”2® For example, a
study conducted on pharmacists working in
government hospitals in 6 counties in Kenya, showed
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that the most prevalent barriers to the success of an
electronic pharmacovigilance reporting system were
the lack and unreliability of internet access provision
at the workplace (36.9% and 37.9%). > Also, another
study conducted in Southern Ethiopia on women's
health extension workers, showed that mobile
network unavailability was the most important barrier
to using E-health. Additionally, the lack of knowledge
and training (11%) was an important barrier to
implementing DH tools as reported by participants in
the current study. ?® Similarly, another study
conducted in Germany on m-Health found that the
most  significant barrier was the healthcare
professionals' insufficient information regarding m-
Health applications.*® In addition, participants
reported that there were some concerns related to the
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patients. For example, they reported that patients’
literacy (15%) and resistance (8.7%) were important
barriers that should be considered for optimal
application of these tools.

CONCLUSIONS

This study showed that despite the positive attitudes
of most physicians participating in the study, most of
them had low knowledge of E-health tools. EHRs were
widely adopted and highly practiced while other tools
were not yet. Digital training, practicing E-health and
more years of work experience were important
determinants related to the knowledge, and practice of
digital health tools. Implementation of digital health
tools needs further advancement in UHI hospitals. The
high cost of implementation, and the lack of technical
support were among of the most important barriers to
implementing DH tools. The study indicates the need
for providing training programs that are specially
designed to target the weak points in the knowledge
and practice of DH tools.

Ethical Approval

The study proposal was approved by the Institutional
Research Board (IRB), Faculty of medicine, Port Said
University [ERN code: MED (1/5/2023) s.no (88)
PHI 005]. Data was collected according to the
declaration of Helsinki. Informed consent was
obtained from each participant. The right of voluntary
participation was ensured for participants, and they
could discontinue without giving any reason.
Confidentiality of data was ensured, and the
participants were aware of that.

Study limitations: This study is a cross-sectional
study, so it has the inherent limitations of this type of
study. Also, knowledge of E-health was self-reported,
and no attempt was made to assess it objectively.
Using a convenient sampling technique is another
limitation. Additionally, the high nonresponse rate
may introduce selection bias into the study which may
affect validity of the results. However, increasing the
sample size in the current study may have mitigated
some of the nonresponse bias.

Funding source: The authors received no financial
support related to this research

Conflict of interest: All authors have no known
competing financial interests or personal relationships

KAP of E-health among physicians

174

EJCM, 2025:43(3):167 -176

that could have appeared to influence the work
reported in this paper

Author contributions: MA: Idea and the design of the
work, analysis, interpretation of data, drafting of the
manuscript, and substantive revision. AA: design of
the work, analysis, and drafting of the manuscript. NA:
design of the work and drafting of the manuscript.
MM: design of the work and the manuscript's
substantive revision. NS: design of the work, the
interpretation of data, drafting of the manuscript, and
substantive revision. All authors read and approved
the final manuscript.

REFERENCES

1. Asteggiano R, Cowie MR, Richter D, Christodorescu R, Guasti
L, Ferrini M. Survey on E-health knowledge and usage in
general cardiology of the Council of Cardiology Practice and
the Digital Health Committee. Eur Heart J Digit Health. 2021
Apr 7;2(2):342-347. doi: 10.1093/ehjdh/ztabo32. PMID:
36712395; PMCID: PMC9707896.

2. Parvin R, Shahjahan M. Knowledge, Attitude and Practice on
eHealth Among Doctors Working at Selected Private Hospitals
in Dhaka, Bangladesh. JISfTeH [Internet]. 22Sep.2016 [cited
13Jan.2024];4: €15 (1-). Available from:
https://journals.ukzn.ac.za/index.php/JISfTeH/ article/view/
80

3. Thapa S, Nielsen JB, Aldahmash AM, Qadri FR, Leppin A.
Willingness to Use Digital Health Tools in Patient Care
Among Health Care Professionals and Students at a
University Hospital in Saudi Arabia: Quantitative Cross-
sectional Survey. JMIR Med Educ. 2021 Feb 19;7(1): €18590.
doi: 10.2196/18590. PMID: 33605896; PMCID: PMC8081256.

4. Bohr A, Memarzadeh K. The rise of artificial intelligence in
healthcare applications. Artificial Intelligence in Healthcare.
2020:25-60. doi: 10.1016/B978-0-12-818438-7.00002-2.
Epub 2020 Jun 26. PMCID: PMC7325854.

5. 'WHO. Global strategy on digital health 2020-2025 [Internet].
2021. Available
from:https://www.who.int/docs/defaultsource/documents/g
s4dhdaazagf352bog4sbafbc7gca79gdceqd. pdf

6. ASU | The success of the first robotic cholecystectomy in
Egypt at Ain Shams Specialized Hospital [Internet]. [cited
2022 Dec 28]. Available from:
https://asu.edu.eg/3048/news/the-success-of-the-first-
robotic-cholecystectomy-in-egypt-at-ain-shams-specialized-
hospital

7. Faculty of Medicine [Internet]. Encyclopedia of Public Health.
2008 [cited 2022 Dec 28]. p. 427-427. Available from:
https://med.asu.edu.eg/home/ jueis-cne-daslr-lbidums /

8. Egypt’s Qasr El-Aini Hospital begins performing robotic
surgeries-SIS [Internet]. [cited 2022 Dec 28]. Available from:
https://sis.gov.eg/Story/170951/Egypt’s-Qasr-El-Aini-
Hospital-begins-performing-robotic-surgeries?’lang=en-us


https://www.who.int/docs/defaultsource/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf
https://www.who.int/docs/defaultsource/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf

Nesrine Saad Farrag et a/

0.

10.

11.

13.

14.

15.

16.

17.

18.

Scott Kruse C, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M.
Evaluating barriers to adopting telemedicine worldwide: A
systematic review. ] Telemed Telecare. 2018 Jan;24(1):4-12.
doi: 10.1177/1357633X16674087. Epub 2016 Oct 16. PMID:
20320966; PMCID: PMC5768250.

Shouman S, Emara T, Saber HG, Allam MF. Awareness and
attitude of healthcare workers towards Telehealth in Cairo,
Egypt. Int J Clin Pract. 2021 Jun;75(6): €14128. doi:
10.1111/ijcp.14128. Epub 2021 Mar 14. PMID: 33650177.

Onigbogi 0.01; Poluyi A.0O2; Poluyi C.03; Onigbogi M.O4.
Doctors' Attitude and Willingness to Use Electronic Medical
Records at the Lagos University Teaching Hospital, Lagos,
Nigeria. Online J Public Health Inform. 2018 Sep 21;10(2):
€211. doi: 10.5210/0jphi. v10i2.8416. PMID: 30349629;
PMCID: PMC6194102.

. Alboraie M, Allam MA, Youssef N, Abdalgaber M, El-Raey F,

Abdeen N, Mahdy RE, Elshaarawy O, Elgebaly A, Haydara T,
Abd-Elsalam S, Nassar YA, Shabana H, Zaky S. Knowledge,
Applicability, and Barriers of Telemedicine in Egypt: A
National Survey. Int J Telemed Appl. 2021 Jun 9;2021:
5565652. doi: 10.1155/2021/5565652. PMID: 34211550;
PMCID: PMC8192215.

Kirchberg J, Fritzmann J, Weitz J, Bork U. eHealth Literacy of
German Physicians in the Pre-COVID-19 Era: Questionnaire
Study. JMIR Mhealth Uhealth. 2020 Oct 16;8(10): €20099.
doi: 10.2196/20099. PMID: 33064102; PMCID: PMC7600010.

Sur J, Bose S, Khan F, Dewangan D, Sawriya E, Roul A.
Knowledge, attitudes, and perceptions regarding the future of
artificial intelligence in oral radiology in India: A survey.
Imaging Sci Dent. 2020 Sep;50(3):193-198. doi:
10.5624/isd.2020.50.3.193. Epub 2020 Sep 16. PMID:
33005576; PMCID: PMC7506091.

Al-Medfa MK, Al-Ansari AMS, Darwish AH, Qreeballa TA,
Jahrami H. Physicians' attitudes and knowledge toward
artificial intelligence in medicine: Benefits and drawbacks.
Heliyon. 2023 Mar 23;9(4): €14744. doi:
10.1016/j.heliyon.2023. e14744. PMID: 37035387; PMCID:
PMC10073828.

Oo HM, Htun YM, Win TT, Han ZM, Zaw T, Tun KIVL
Information and communication technology literacy,
knowledge and readiness for electronic medical record
system adoption among health professionals in a tertiary
hospital, Myanmar: A cross-sectional study. PLoS One. 2021
Jul 1;16(7): e0253691. doi: 10.1371/journal.pone.0253691.
PMID: 34197506; PMCID: PMC8248629.

Ahmed Z, Bhinder KK, Tariq A, Tahir MJ, Mehmood Q,
Tabassum MS, et.al. Knowledge, attitude, and practice of
artificial intelligence among doctors and medical students in
Pakistan: A cross-sectional online survey. Ann Med Surg
(Lond). 2022 Mar 14; 76:103493. doi:
10.1016/j.amsu.2022.103493. PMID: 35308436; PMCID:
PMC8928127.

Ooi SKG, Makmur A, Soon AYQ, Fook-Chong S, Liew C, Sia
SY, et al. Attitudes toward artificial intelligence in radiology
with learner needs assessment within radiology residency
programmes: a national multi-programme survey. Singapore

175

KAP of E-health among physicians

19.

20.

EJCM, 2025:43(3):167 -176

Med J. 2021 Mar;62(3):126-134. doi: 10.11622/smed]j.2019141.
Epub 2019 Nov 4. PMID: 31680181; PMCID: PMC8027147.

Swed S, Alibrahim H, Flkalagi NKH, Nasif MN, Rais MA, et al.
Knowledge, attitude, and practice of artificial intelligence
among doctors and medical students in Syria: A cross-
sectional online survey. Front Artif Intell. 2022 Sep 29;
5:1011524. doi: 10.3389/frai.2022.1011524. PMID: 36248622;
PMCID: PMC9558737.

Kumar G, Shardha HK, Tariq W, Qazi MA, Kumar K,
Maheshwari C, et al. Assessment of knowledge and attitude of
healthcare professionals regarding the use of telemedicine: A
cross-sectional study from rural areas of Sindh, Pakistan.
Front Public Health. 2022 Oct 26; 10:967440. doi:
10.3389/fpubh.2022.967440. PMID: 36388325; PMCID:
PMC9643734.

21. Jembai JV], Wong YLC, Bakhtiar NAMA, Lazim SNV, Ling HS,

22,

23.

24.

25.

26.

27.

28.

Kuan PX; et al. Mobile health applications: awareness,
attitudes, and practices among medical students in Malaysia.
BMC Medical Education. 2022 Jul 15;22(1).

Dahlhausen F, Zinner M, Bieske L, Ehlers JP, Boehme P,
Fehring L. Physicians' Attitudes Toward Prescribable mHealth
Apps and Implications for Adoption in Germany: Mixed
Methods Study. JMIR Mhealth Uhealth. 2021 Nov 23;9(11):
€33012. doi: 10.2196/33012. PMID: 34817385; PMCID:
PMC8663495.

Alboraie M, Abdalgaber M, Youssef N, Moaz I, Abdeen N,
Abosheaishaa HM, et al. Healthcare Providers' Perspective
about the Use of Telemedicine in Egypt: A National Survey.
Int J Telemed Appl. 2022 Mar 12;2022: 3811068. doi:
10.1155/2022/3811068. PMID: 35313723; PMCID:
PMC8934233.

Burmann A, Tischler M, Fal3bach M, Schneitler S, Meister S.
The Role of Physicians in Digitalizing Health Care Provision:
Web-Based Survey Study. JMIR Med Inform. 2021 Nov
11;9(11): e31527. doi: 10.2196/31527. PMID: 34545813;
PMCID: PMC8663562.

Buderer NM. Statistical methodology: I. Incorporating the
prevalence of disease into the sample size calculation for
sensitivity and specificity. Acad Emerg Med. 1996
Sep;3(9):895-900. doi: 10.1111/j.1553-2712.1996.tb03538.x.
PMID: 8870764.

Knop M, Weber S, Mueller M, Niehaves B. Human Factors
and Technological Characteristics Influencing the Interaction
of Medical Professionals with Artificial Intelligence-Enabled
Clinical Decision Support Systems: Literature Review. JMIR
Hum Factors. 2022 Mar 24;9(1): €28639. doi: 10.2196/28639.
PMID: 35323118; PMCID: PMC8990344.

Agoro OO, Kibira SW, Freeman JV, Fraser HSF. Barriers to
the success of an electronic pharmacovigilance reporting
system in Kenya: an evaluation three-year post
implementation. ] Am Med Inform Assoc. 2018 Jun
1;25(6):627-634. doi: 10.1093/jamia/ocx102. PMID:
20040656; PMCID: PMC6664850.

Dusabe-Richards JN, Tesfaye HT, Mekonnen J, Kea A,
Theobald S, Datiko DG. Women health extension workers:



Nesrine Saad Farrag et a/ KAP of E-health among physicians EICM, 2025;43(3):167 -176

Capacities, opportunities and challenges to use eHealth to 10.17269/¢jph.107.5569. PMID: 28026697; PMCID:
strengthen equitable health systems in Southern Ethiopia. PMC6972369.
Can J Public Health. 2016 Dec 27;107(4-5): e355-€361. doi:

Cite this article as: Menna Alaa El-Khouly, et al. Assessment of the Knowledge, Attitude and Practice of E-Health Among Physicians Working
7In Universal Health Insurance Hospitals in Port Said City, Egypt. Egyptian Journal of Community Medicine, 2025;43(3):167-176.

DOI: 10.21608/ejcm.2024.326349.1336

176



https://doi.org/10.21608/ejcm.2024.326349.1336

