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Abstract
Objectives: The COVID-19 pandemic has led to an increased use of telemedicine. The primary objective of
the study was to evaluate attitudes and behaviors of licensed physicians in the region to telemedicine.

Methodology: A cross-sectional design using an electronic survey as the primary tool was done. The
questionnaire had a demographic component of the respondent (first part), covering age, specialty, and
experience with telemedicine during the COVID pandemic, and a second part, which was in the form of a
Likert scale, covering perceptions related to telemedicine. The Likert scale itself had two main areas: (1)
attitudes toward telemedicine and (2) perceived barriers.

Results: There were 392 valid responses of which 228 (58.1%) had used some form of telemedicine (other
than standard phone calls) during the COVID-19 pandemic. The most common platforms used for

telemedicine include WhatsApp® (211, 53.8%), Zoom® (131, 33.4%), Microsoft Teams® (27, 6.2%), Sehha App
(65, 16.5%), Email (84, 21.4%). There was a strong agreement on the following statements: “Telemedicine
can reduce unnecessary outpatient visits” (87.5%), “Effectiveness of telemedicine depends on the specialty”
(89.5%), and “Telemedicine can be used to monitor chronic patients from home” (88.3%). Concerning the
barriers to telemedicine, the ones having the most concordance were technological limitations (66.6%) and
concerns of diagnostic reliability (66.1%).

Conclusions: The responses from our study seem to suggest that while the attitudes toward telemedicine are
positive, practicing physicians are concerned about a perceived lack of clarity regarding related legal
frameworks and barriers such as technological issues, cultural factors, and diagnostic concordance.

Categories: Public Health, Healthcare Technology, Epidemiology/Public Health
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Introduction
The COVID-19 pandemic has led to an increased use of telemedicine all over the world, including Saudi
Arabia [1,2]. It is possible that telemedicine will form an integral part of the “new normal.” Although there
are some studies that have addressed the practice of telemedicine in Saudi Arabia, these are few and far in
between. In general, the actual practice of telemedicine has not been extensive in Saudi Arabia, until
recently. The application of telemedicine in Saudi Arabia has seen barriers, especially with respect to
acceptance (both from the physician side and the patient side), technology, standardization, and
cultural/ethical-legal issues [3-8]. One of the most important barriers that need exploration is the
acceptance of telemedicine by practicing physicians. It would therefore be important to study attitudes and
perceptions of physicians toward telemedicine. The COVID-19 pandemic has exposed more physicians to
actual telemedicine practice. This study evaluates perspectives related to telemedicine from the physician
side based on this experience. The results of the same, we feel, will help improve the process and delivery of
telemedicine in the long run. The primary objective of the study was to evaluate practices, attitudes, and
behaviors of licensed physicians in Saudi Arabia toward telemedicine.

Materials And Methods
The study design was in the form of a cross-sectional survey. An electronic questionnaire was created using
Google forms. A team of four physicians (two dermatologists, one radiologist, and one intern) validated the
same. The questionnaire had a demographic component covering variables such as age, specialty, grade, and
experience with telemedicine during the COVID pandemic. In the second part, perceptions related to
telemedicine were evaluated using a Likert scale. The Likert scale itself had two main areas: (1) attitudes
toward telemedicine and (2) perceived barriers. The Cronbach’s alpha for the final Likert scale component
was an acceptable value of 0.72. The estimated sample size was 384 (Cochran's formula, confidence level
95%, and margin of error 5%). The questionnaire was distributed as a link through social media groups of
doctors in the region (response rate was difficult to calculate because of the format of distribution).
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Descriptive statistics, in the form of frequencies and percentages, are used to represent the data. The study
was approved by the Institutional Ethics committee.

Results
There were 392 valid responses. Age of the respondents ranged from 25 years to 69 years (mean age of 40
years). Of the total, 202 (51.5%) were consultants, 115 (29.3%) were specialists, and the rest being residents.
Among the respondents, 305 (77.8%) were conducting routine (live) patient consultations, since the start of
the pandemic (the period being about two months); 228 (58.1%) had used some form of telemedicine (other
than standard phone calls) during the COVID-19 pandemic; and 188 (47.8%) said that their place of work
had dedicated facilities for telemedicine. The most common platforms used for telemedicine were
WhatsApp® (211, 53.8%); Zoom® (131, 33.4%); Microsoft Teams® (27, 6.2%); Sehha App, which is a
dedicated app developed by the Ministry of Health in Saudi Arabia, (65, 16.5%); and Email (84, 21.4%).

For the component of the questionnaire covering the Likert scale-based responses, there was a strong
agreement on the following statements: “Telemedicine can reduce unnecessary outpatient visits” (87.5%),
“Effectiveness of telemedicine depends on the specialty”(89.5%), and “Telemedicine can be used to monitor
chronic patients from home”(88.3%). A slightly lower level of concordance was seen for the following
statements: “Telemedicine is cost-effective” (65.3%), “Telemedicine is an effective tool for providing patient
care” (62.5%), and “Patients are satisfied with virtual consultations” (61%). Agreement was relatively lower
on the following statements: “The legal aspects of telemedicine practice are clear” (24.2%), and
“Telemedicine shows good diagnostic concordance as compared to face-to-face consultations” (27.8%).

As far as the barriers to telemedicine were concerned, the ones having the most concordance were
technological limitations (66.6%) and concerns of diagnostic reliability (66.1%). Cultural aspects were also
an important aspect according to a large number of respondents (53.3%). Only 36.5% agreed or strongly
agreed that physician resistance was a barrier to the practice of telemedicine.

It was interesting that a majority of the respondents agreed or strongly agreed that the use of telemedicine
will decrease after the pandemic ends (52.8%).

Details of the Likert scale responses are given in Table 1.
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n = 392
Strongly
disagree

Disagree Neutral Agree
Strongly
agree

Telemedicine is an effective tool for providing patient care. 15 30 102 160 85

Patients are satisfied with virtual consultations. 8 18 125 194 45

The legal aspects of telemedicine practice are clear. 38 109 150 85 10

Telemedicine is cost-effective. 11 31 94 179 77

There is good scientific evidence for the use of telemedicine. 9 39 179 132 33

Telemedicine shows good diagnostic concordance as compared to face-to-face
consultations.

40 123 120 95 14

Telemedicine can reduce unnecessary outpatient visits. 6 12 31 156 187

Effectiveness of telemedicine depends on the specialty. 5 7 29 208 143

Telemedicine can be used to monitor chronic patients from home. 9 8 29 185 161

Which of the following do you think are barriers to the practice of telemedicine?
[Physician resistance]

29 106 114 126 17

Which of the following do you think are barriers to the practice of telemedicine?
[Patient resistance]

18 62 128 161 23

Which of the following do you think are barriers to the practice of telemedicine?
[Diagnostic reliability]

13 19 101 186 73

Which of the following do you think are barriers to the practice of telemedicine?
[Cultural aspects]

21 53 109 178 31

Which of the following do you think are barriers to the practice of telemedicine?
[Technological limitations]

25 39 67 183 78

The use of telemedicine will decrease after the COVID-19 pandemic is over. 50 68 67 175 32

TABLE 1: Responses to the Likert scale component of the questionnaire

Discussion
The COVID-19 pandemic has opened up opportunities to apply, evaluate, and improve the practice of
telemedicine [2]. Our study, conducted during the pandemic, gave an opportunity to assess physician
attitudes to telemedicine when there was an increased practical application of the same.

The most popular platform for teleconsultations during the pandemic, according to our study, was
WhatsApp®. The easy accessibility and ease of sharing data and images are probably what makes this a
popular platform. However, there are concerns regarding data confidentiality, misuse, and lack of
integration with standard formats like digital imaging and communications in medicine (DICOM) [9].

Previous studies, including systematic reviews, have suggested that telemedicine can be a good triage tool by
effectively reducing unnecessary hospital visits and ensuring faster specialist care for patients who need
it [10]. The majority of respondents in our study agreed with this concept.

Although patient resistance to telemedicine was an important consideration among our respondents, a
majority felt that patient satisfaction to telemedicine is likely to be high. High patient satisfaction with
telemedicine has been reported by many studies in the past, including a recent study from Saudi Arabia,
conducted during the COVID-19 pandemic [1].

Systematic reviews have also shown how telemedicine can be cost-effective as well as have patient
satisfaction scores. The responses in our survey also mirror this opinion. However, studies regarding cost-
effectiveness of telemedicine tend to depend on the context, and previous studies have sometimes failed to
give conclusive data regarding cost-effectiveness [11-14]. Similarly, studies have shown high patient
satisfaction for some contexts but not conclusive data in other contexts [15-17].

Regarding diagnostic concordance and reliability, however, the majority of the respondents in our survey did
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not agree that telemedicine has high diagnostic concordance. Available literature both contradicts and
supports this opinion. However, this could in part be related to the specialty as diagnostic concordance and
suitability of telemedicine, in general, are significantly affected by the nature of the
specialty [18]. Specialties with inherent visual patient data, like dermatology and radiology, might be better
suited to the practice of telemedicine as far as diagnostic concordance is concerned [3].

The lack of clear legal frameworks or the lack of awareness regarding the same is one aspect of telemedicine,
which has been highlighted by the respondents in our survey. The same has been echoed in various studies
in different areas of the world. Saudi Arabia has recently developed guidelines for the practice of
telemedicine [19]. Legal frameworks need to be clear, evaluated, and revised regularly, and the physicians
need to be educated on this. The COVID-19 pandemic has led to fast tracking and relaxation of regulations
related to telemedicine all over the world [20]. The effects of these changes need to be monitored to ensure
protection of patient data and patient safety.

The barriers identified by the respondents in our survey are similar to barriers identified in other studies in
different geographical areas. A systematic review of barriers to the application of telemedicine concluded
that the main barrier was related to technology. Physicians being resistant to change were another barrier
highlighted in this study, as were patient-related factors like age and education. However, the same study
suggested that most of these perceived barriers can be overcome by proper, focused training and increased
awareness of the involved stakeholders [21]. A positive finding in our study is that physician resistance to
change seems to be relatively low. Physician resistance to adopt telemedicine might be due to a combination
of factors such as technological issues, lack of clarity on legal frameworks, and concerns regarding patient
acceptance and diagnostic reliability. A study from the Eastern Province of Saudi Arabia concluded that the
greatest barrier to the implementation of telemedicine was lack of knowledge regarding the same among the
stakeholders [6].

A majority of the respondents in our survey felt that local cultural contexts were an important consideration
in the implementation of telemedicine. Patients, especially female, might be uncomfortable with video
consultations or sharing images for teleconsultations. A previous study has explored the cultural issues with
mobile teledermatology. The results of this study indicate that cultural/religious concerns are important in
the context of teledermatology. Of 166 patients in the study, 23 patients (14%) refused photography; most of
them citing religious reasons [3]. The importance of cultural and legal issues was also highlighted in a
systematic review covering telemedicine in Middle Eastern countries [4].

A study from Riyadh also suggested that although the use of smart devices by physicians had increased,
there was still some resistance in application of technology for telemedicine [7]. More studies are required to
validate telemedicine in the local context. Moreover, although we focused on the practice of telemedicine in
our area, attitudes toward telemedicine need to compared and contrasted with similar studies in other
countries, with similar sociocultural contexts.

It is possible that COVID-19 will lead to a new normal. The development of telemedicine facilities can be
one positive outcome of the pandemic. The COVID-19 pandemic could act as a nidus to standardize,
streamline, and optimize the use of telemedicine in our region. The local healthcare system is heavily
subsidized, and home monitoring for chronic diseases can significantly reduce financial burden and work
force needs on the healthcare system. Focus on specialties more suited for telemedicine (like dermatology
and radiology) would be good as an initial step. Evidence-based awareness sessions might overcome many of
these perceived barriers to the practice of telemedicine. In the present situation, it might be a good idea to
consider making training in telemedicine an integral part of undergraduate medical education, or at least an
elective. This will enable early exposure to the theoretical framework of telemedicine and the evidence
available for the same.

Government regulation and public-private partnership models to improve technology-related factors and
make telemedicine cost-effective will also help in the increasing adoption. In addition, government-level
monitoring and evaluation of telemedicine programs are essential to maintain quality.

Limitations
Besides the limitation of being a convenience sampling method, we did not combine the questionnaire with
focus-group discussions/structured interviews, which could have improved the quality of the data. We did
not incorporate patient feedback into the study design. This would probably have given more meaning to the
discussion.

Conclusions
The responses from our study seem to suggest that there was an increased use of telemedicine during the
pandemic. The most popular platform used was WhatsApp®. While the attitudes toward telemedicine were
in general positive, practicing physicians are concerned about a perceived lack of clarity regarding related
legal frameworks and barriers such as technological issue and diagnostic concordance. Cultural issues also
were perceived as a barrier to the practice of telemedicine by most of the respondents. There was a strong
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agreement that telemedicine could reduce unnecessary outpatient visits and that application of
telemedicine depended on the nature of the specialty.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Kingdom of Saudi Arabia Ministry
of Health Directorate of Health Affairs in Ahsa King Fahad Hospital Hofuf Academic Affairs and Research
Administration IRB issued approval IRB KFHH NO; H-05-HS-065. It is my pleasure to bring to your benign
notice that above said research proposal presented by you, as Principal lnvestigator, in the research
committee meeting No. 25 online (dated: 18-06-2020,26-LOL44Ll) has been approved for further
proceedings. Government hospitals involved in this research will not provide any financial support in your
research. This is for your kind information and necessary action please. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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