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Abstract

Background: Telehealth is delivering health care services remote from health-care facilities using telecommunications. Egypt

is aiming for Universal Health Coverage; this increases the demand of telehealth in routine health services. Objective: to

measure the awareness of telehealth health care workers of primary health care units and to evaluate the effect of an orientation

program on primary health care workers’ awareness and acceptance of application of telehealth. Methodology: This was an

intervention study among health care workers. A self-administrated valid questionnaire for health care workers was designed,

the questionnaire consists of different domains of knowledge in addition to advantages, disadvantages, security and necessity

perceptions. Each domain consists of Likert scale questions of 5 points. The questions were scored as the worst answer (1) and

the best (5). A total of 109 questionnaires were filled by participants who spent at least 6 months in primary health care units.

Then the health care workers were attended an orientation program and the questionnaire was re-filled once more. A total of

104 was recollected. Ethical issues were considered. Results: 50.5% of health care workers were aware of telehealth; 66.7% of

health care workers with master’s degree were aware of telehealth in comparison to 31.8% among those with a diploma, 64.3%

of physicians were aware of telehealth while 9.6% of nurses were aware. The score of knowledge and attitude increased from

130±23.538 to 156.49±18.456 after the educational program. Conclusion: Half of health care workers were aware of telehealth;

the orientation improved the Healthcare Workers’ knowledge and attitude.

Awareness and Attitude of Healthcare Workers towards Telehealth in Cairo, Egypt

Funding: none.

Conflicts of interest: none.

Word count: 3648

Short Title: Attitude of Healthcare Workers towards Telehealth.

ABSTRACT

Background: Telehealth is delivering health care services remote from health-care facilities using telecom-
munications. Egypt is aiming for Universal Health Coverage; this increases the demand of telehealth in
routine health services. Objective : to measure the awareness of telehealth health care workers of primary
health care units and to evaluate the effect of an orientation program on primary health care workers’ awa-
reness and acceptance of application of telehealth. Methodology: This was an intervention study among
health care workers. A self-administrated valid questionnaire for health care workers was designed, the ques-
tionnaire consists of different domains of knowledge in addition to advantages, disadvantages, security and
necessity perceptions. Each domain consists of Likert scale questions of 5 points. The questions were scored
as the worst answer (1) and the best (5). A total of 109 questionnaires were filled by participants who spent
at least 6 months in primary health care units. Then the health care workers were attended an orientation
program and the questionnaire was re-filled once more. A total of 104 was recollected. Ethical issues were
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. considered. Results: 50.5% of health care workers were aware of telehealth; 66.7% of health care workers
with master’s degree were aware of telehealth in comparison to 31.8% among those with a diploma, 64.3%
of physicians were aware of telehealth while 9.6% of nurses were aware. The score of knowledge and attitude
increased from 130±23.538 to 156.49±18.456 after the educational program. Conclusion: Half of health care
workers were aware of telehealth; the orientation improved the Healthcare Workers’ knowledge and attitude.

Key Words: Telehealth, Primary Health Centers, Health Care Workers.

INTRODUCTION

Telehealth by definition is delivering health care services remote from health-care facilities using telecom-
munications and virtual technology. Telehealth is considered the most basic part of e-health, which depends
on far wider range of information and communication technologies[1] . Telemedicine was first used in 1960s
[2] .

The main components for implementing telehealth are: Leadership and governance, to ensure the involvement
of stakeholders. Strategy and investment, by making sure that the plan meets acceptance from consumers.
Legislation, policy and compliance are also essential for telehealth. Infrastructure entails providing updated
equipment compatible with the required services, designing software compatible with the needs of the service,
as well as proper training of health care providers to be ready to provide high quality service. Regular
evaluation of the workforce, workshops and training should be provided on regular bases for continuous
appraisal of the program, and to ensure its progression and evolution. Preparing management teams and
proper structure definitely will assure sustainability and progress of different telehealth programs [3].

Telehealth in family practice can render promising effects in connecting, sharing and processing information
and data leading to improving quality of health care delivered on personal and community basis. As well
as reducing costs of health services. This can happen through initiation of a strategy for using technology
in primary care settings and allow family physicians to be leading the implementation and development of
technology in a manner that suits primary care services and patient centered approach [4].

Telehealth is crucial to help doctors in rural areas to access specialists’ services, besides providing medical
students education over distance. It is shown that the assistance of telehealth for primary care providers in
continuous education and acquiring knowledge through peer communication and reducing isolation as well
as tele consultation through which they could benefit from consulting specialists located in another area [5].

Telehealth is a multi- phasic system, as it serves patients and healthcare workers by providing them with the
tool to help them in proper health care and give them the chance to receive training sessions and conducting
research [6].

Egypt is deploying technology in all its services in different socio-economic applications. As an example of
these applications are e-government, e-businesses and e-learning. Minor steps have been taken in telehealth
but not yet enough [7]. Egypt is aiming to reach Universal Health Coverage; this increases the demand of
telehealth in routine health services [8].

The current study aimed to measure the awareness of telehealth among workers of primary health care units
and to evaluate and identify change of attitude of health care workers towards telehealth implementation
after orientation.

SUBJECTS AND METHODS

Study design and setting : The study was designed to be an interventional study for Healthcare Workers
(HCWs). The study was conducted in Primary Healthcare (PHC) centers in East region of Cairo, Egypt.
Data collection was completed in 9 months,

Study population : The study included all the PHC workers who were present at the selected units and
agreed to participate and had a role in referring and following up the patients. The selected health care
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. workers needed to fulfill one inclusion criteria that s/he should have spent at least 6 months in PHC units
to be familiar with the work nature in such units.

Sampling method: All the present Healthcare workers who were working at the units and met the inclusion
criteria and agreed to participate were recruited.

Study’s procedure and data collection: Healthcare Workers questionnaire was designed after Ayatollahi
and collaborators after few modifications [9] . It is an adjusted valid self-administered five-point Likert-scale
questionnaire. The questionnaire included:

1) Personal information (eleven questions)

2) Healthcare Workers’ knowledge of telemedicine technology (seven questions)

3) Healthcare Workers’ perception of the advantages of telemedicine technology (seven questions)

4) Healthcare Workers’ perception of the disadvantages of telemedicine technology (eight questions)

5) Necessity of deploying telemedicine technology (six questions)

6) Impact of the application’s ease of use (six questions)

7) Importance of the security of telemedicine technology (Six questions).

A total of 109 questionnaires were collected in this phase from healthcare workers who were present and
agreed to participate.

The scoring of questionnaire questions was done by five points, as 5 is the highest point and 1 is the lowest.
A score was given for each domain then a total score was given for the whole questionnaire.

The health care workers received an Orientation program: The program included one session, which was held
after filling the questionnaires. The message delivered during the orientation session covered five points to
give better insight on telehealth, the following were the discussed points:

1) Full definition of Telehealth

2) Different technologies in telehealth

3) Application and usage of telehealth

4) Data storage and security

5) Importance of telehealth

The session was a face to face interactive talk for each participant individually. A lot of pictures were presented
during the orientation program. The talk was concluded with a sum up to ensure their full comprehension.

A handout with the information mentioned in the session, that was previously prepared including written
data and illustrating figures, was given out following the session for reminder and further reading.

In this phase a total of 104 questionnaires were collected, after 2 weeks of the orientation program, giving
a response rate = 95.4%. The drop rate is contributed to healthcare workers were on vacation so couldn’t
reach them

Statistical analysis : Data was cleaned and processed using SPSS version 23. First, the following descriptive
analysis was done: frequency, percentages, mean and standard deviation (SD). Thereafter, a comparison was
done using Student t-test for quantitative variables and Fisher exact test for qualitative variables. Level
of significance was set at p value equals to or less than 0.05. The adjusted predictive factors for awareness
about telehealth were obtained using the logistic regression analysis. The dependent variable was the presence
and absence of awareness about telehealth in all HCWs. All variables described previously (age in years,
gender, postgraduate study and work experience in months) were considered as possible candidates for the
final model. The initial multivariable model construction consisted in the preliminary selection of variables
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. using a manual, purposeful selection method and a relatively large significance level (approximately 0.25).
Subsequently, the resulting model was reduced using a likelihood ratio test with a significance level of 0.05.
Before accepting a final model, the interactions and confounding variables were evaluated.

Ethical Considerations: Informed consent was taken from every participant. The study protocol was
reviewed and approved by the Institutional Review Board in Faculty of Medicine, Ain Shams University.

RESULTS

In this study, a convenient sample of Healthcare workers from primary health care centers were selected
(n=109). The responders were physicians (n=42) representing 38.5% of the studied sample. The age ranged
between 26 and 45 years with a mean of 31.12 ± 3.723 years and experience of 1 to 11 years.

The physicians were subdivided into five specialties where family physicians were the majority (n=24, 57.1%
of the physicians) followed by pediatricians (n=8, 19.0%) and the rest were internal medicine doctors,
gynecologists and family planning doctors. The nurses (n=27) represented 24.8% of the sample, of age
between 20 to 34 years with a mean of 25.56 ± 3.320 and experience ranged between 2 and 11 years with,
dentists (n=12), pharmacists (n= 16) and physical therapists (n=12) representing 11%, 14.7% and 11%
of the sample respectively with age ranged between 23 and 34 years and experience of 1 year to 12 years
duration.

In total, all the 109 HCWs completed the questionnaire in the first phase. The majority of the respondents
were females (n=99, 90.8%), and 10 responders were males (9.2%). Only 31.2% of HCWs were registered for
post-graduate studies, the majority registered for diploma 20.2% and 11% for masters. Inferential statistics
showed that there was association between level of education and awareness of healthcare workers of telehe-
alth, 66.7% of those with master’s degree were aware of telehealth while only 31.8% of those with diploma
were aware and the difference was statistically significant as P=.038.

In another aspect 49.1% of physicians were aware of telehealth while only 29.6% of nurses were aware
of telehealth and the difference was statistically significant as P=0.048. At the same time there was no
association between awareness and different specialties of physicians as P=.531. The total score was highest
among physicians 141.15± 22.941 while it was lowest among pharmacist, 114.10± 22.283 and in between
among other professions, the difference was statistically significant as P=0.0004 through ANOVA. There
was no statistical significance difference between the total scores of physicians with different specialties as
P=0.707.

Table 1 shows that the scores of different domains increased after application of the program and the mean
differences are statistically significant in different domains as P¡0.05.

Table 2 shows that the difference between different groups of jobs concerning health care workers satisfaction
to implement Tele-health is statistically significant as P¡0.05.

The total number of Healthcare workers was 109 HCWs, 54 (49.5%) HCWs are aware of telehealth and 55
(50.5%) HCWs are not aware of telehealth. Table 3 shows that age and experience in months were the only
adjusted predictive factors for awareness about telehealth.

DISCUSSION

This work aimed to assess the level of HCW awareness to telehealth before and after an individualized
orientation session was given. The percentage of awareness among HCWs before the educational program
was 50.5% which is almost similar to a study conducted in Libya as they found that the awareness was
56% [10] . This similarity may be because both studies were conducted in developing countries of similar
culture and infrastructure. The result is higher than a study conducted in Iran (39%), but less than a
study was conducted in Pakistan where awareness was 80.7% [9,11] . This discrepancy may be attributed
to the difference in the health sector setting where the studies were conducted; the study of Ashfaq and
collaborators was conducted in public hospitals while the current study was conducted in a primary health
sector [11].

4
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. In the current study gender did not affect awareness. Females constituted 90.8%; 50.5% of them were
aware, this was very close to the awareness amongst males (50%). This result is different from Parvin and
Shahjahan study who found that the gender is associated with awareness (p= 0.04), and this difference may
be attributed to the different health sector levels of the different studies

[12].

The association between awareness and level of education was statistically significant as p = 0.038, with the
highest percent of awareness was recorded among master’s degree HCWs (66.7%). Biruk and Abetu had
similar findings as the percentage of awareness among participants with bachelor’s degree was higher than
among others (82.1%, p=0.000) [13]. It can be concluded that education plays a major role in the HCWs
awareness.

The association between telehealth awareness and the professions’ categories is statistically significant as P=
0.048. Telehealth awareness was the highest among physicians than other HCWs as they represented 49.1%
of the total awareness and 64.3% of the physicians were aware of telehealth and the lowest were dentists
and physical therapists both representing 9.1%. This agrees with Abodunrin and Akande as they found a
significant association between profession and telehealth knowledge (p= 0.0012) [14] . These results could
be because physicians are engaged in more post graduate courses than nurses and this allows them to be
more up to date with new technologies. On the other hand, there was no relationship between the level of
awareness to telehealth and the specialty of participating Physicians, with Family physicians showing the
highest percentage of awareness (63.0%).

In this study Physicians and nurses (n=69) awareness assessment was further investigated according to the
effect of the presence of corona. It was found that the percentage of physicians and nurses, aware of telehealth
increased during the COVID-19 era from 30.0% before the corona pandemic to 59.2% after. This increase
was statistically significant (P= 0.036). This result is similar to a study in Lebanon, who found that the
perception of physicians towards telehealth increased from 42% to 74% after the COVID-19 era [15].

The knowledge domain mean score before and after the program was (15.94 ± 9.431, 25.00± 5.841 respec-
tively) and the difference was statistically significant as P= 0.000, which is the lowest pre score in comparison
with other weighted mean domains scores similar to Zayapragassarazan and Kumar as they found that the
participants total knowledge score (9.34 ± 4.26) which was the least of all parameters [16]. The knowledge
of the participants was highly impacted by the program as it improved by more than 25% of the total score
in all domains.

The domain of advantages showed a mean score 23.64 ± 5.694 before the program that rose to 28.43 ±
3.949 which is statistically significant as P= 0.000. The same with the disadvantages perception domain
that reflected the HCWs sense of the drawbacks and negativity of telehealth technology which was mainly
attributed to lack of face to face communication and technical problems, this agrees with Baig and collabo-
rators, which could be due to the similarity in culture and norms of participants of both studies [17]. This
domain scored 26.96 ± 5.734 before and 28.92± 5.273 after the program and the difference was statistically
significant as P= 0.004.

The necessity domain mean score, that measures HCWs consideration to the importance of applying tel-
ehealth in the daily practice, was (21.19 ± 4.502). This constitutes of 70.6% of the total domain’s score
which is considered the highest weighted mean domain scores before and after (24.89± 3.604, 83%) and the
difference is significant (P= 0.000). This is similar to Baig and collaborators who found that 52.78% of the
participants stated the importance of the availability of telehealth throughout Pakistan, and this similarity
in both studies can be explained by the similarity in culture and infrastructure in both communities [17].

As for the use easiness perception domain recorded the second lowest minimum and weighted mean domain
score after the knowledge domain as most of HCWs weren’t comfortable with using technology but after
application of the program and the HCWs got the opportunity to know more about telehealth, a significant
rise in the scores of the domain was recorded (P= 0.000). This is similar to a study in Saudi Arabia, as
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. they found that the perception of the easiness of using telehealth recorded the lowest mean score among
participants working at health sector adopting telemedicine (2.80 ± 0.643) [18] . This similarity could be due
to the fact that both studies were conducted in countries of similar customs. Subsequently, this throws light
on the importance of continuous orientation and training programs that are essential to increase awareness
of telehealth.

The last domain of the questionnaire was assessing the security perception of the HCWs to find out their
insight on the safety and privacy needed in telehealth application which was considerably high in comparison
to other domains given mean scores (23.04 ±5.353 and 25.49 ±5.206, P=0.001). This result may be due to
the belief of the HCWs that more legislations and efforts need to be done to ensure protection of data and
prevent breeching. This agrees with Biruk and Abetu that found that 66.0% of the participants were skeptical
about the safety of Telehealth [13].

The difference between the five different professions’ groups and the mean total score before the orientation
program, was compared using ANOVA test which showed statistical significance as P= 0.004 with the
highest mean for physicians (141.15±22.941) and the lowest for pharmacists (114.10±22.283). Post Hoc test
shows a significant difference between physicians and pharmacists (P=0.008). On the other hand, there is
no significant difference between different physicians’ specialties after comparing the mean total score using
ANOVA test (p=0.707). This result is different with Ayatollahi and collaborators as they found significant
difference between clinicians’ perception (P=0.003) [9]. This difference could be due to difference in working
specialties and the experience duration of Physicians participated in the later study while in this study all
Clinicians were from the same work environment (primary healthcare centers).

The experience duration was believed to be one of the predictive factors affecting the awareness of healthcare
workers about telehealth, but it was statistically insignificant P= 0.142. Also, the correlation between the
experience duration and the different domains scores and the total score of the questionnaire was statistically
insignificant as p>0.05. This result is differed from Biruk and Abetu as they found that years of experience
was associated with HCWs knowledge of telehealth (P=0.008) and the same in Eshita’s study in Bangladesh
who found that knowledge was influenced by experience as there was a statistical significant relationship
between years of experience and knowledge [13,19]. The difference between the latter two studies and this
study could be due to faster emergence and facilitated adoption of telehealth lead to earlier exposure of
HCWs to such technology.

As regards the age of HCWs, it was found out that it is a predictive value for the awareness of telehealth
with statistical significance (OR= 1.13, CI= 1.006-1.270, P= 0.040). This means that younger age of HCWS
are more knowledgeable and aware of telehealth. Thus, it should be considered that educational programs
should be targeting older age to raise their awareness of telehealth and this can be explained as younger ages
are more familiar with new technology.

Regards the willingness of healthcare workers to use telehealth, they were asked about the degree of their
satisfaction to implement telehealth before and after the program. The result demonstrated that most of
the participants after the application of the program were strongly agreeing (37.6%) or agreeing (42.2%) to
implement telehealth and the majority was represented by the physicians followed by nurses, while the ma-
jority of disagree was by the pharmacists. There was a statistical significance concerning levels of satisfaction
before and after the orientation programs as well as between HCWs professions and degree of satisfaction
as P=0.000. This is the same as in Joseph and collaborators’ study as they found that 78.1% are willing to
use telehealth in their practice as well as in Dey and Bhattacharya as they found that 76% are willing to
use telemedicine [20,21].So, it can be concluded that HCWs are enthusiastic to use telehealth but they only
lack knowledge and experience in the field.

Finally, this study proved the successfulness of the education program by using the same questionnaire
before and after delivering the session and comparing the mean score of different domains. The comparison
showed that the score of different domains increased after the application of the program and the differences
were statistically significant. The difference between total mean score before and after the program (130.36 ±
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. 23.538 and 156.49 ± 18.456 respectively) was statistically significant as P= 0.000. This shows the importance
of continuous teaching and training of HCWs in order to be knowledgeable and skillful, this change in the
scores besides the rise in the awareness percentage after COVID-19 emergence, reflects the eagerness of
HCWs to learn and their readiness to acquire experience for new approaches that will improve the healthcare
delivery.

The impact of adoption of telehealth interventional educational programs on wide base should be investigated
and focused on, as it will help in disseminating the concept of telehealth among HCWs which will improve
their knowledge and prepare them for the new era of technology. Telehealth is essential to achieve universal
health coverage and is one of the pillars of a comprehensive health system. Therefore, it is recommended that
continuous education and training, policies implementation and national guidelines are needed for sustainable
application of telehealth.
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