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ABSTRACT

الأهداف: تقييم تصور أطباء الأمراض الجلدية في المملكة العربية السعودية 
لتشخيص أمراض الجلد عن بعد خلال جائحة COVID-19 وتحديد المزايا 

.TDوالعيوب الأكثر شيوعًا لـ

تصورات  لمعالجة  المسح  على  قائمة  مستعرضة  دراسة  أجرينا  لقد  المنهجية: 
أطباء الأمراض الجلدية السعوديين للتشخيص عن بعد TD خلال الفترة من 

.COVID-19 يوليو 2020م إلى ديسمبر 2020م خلال جائحة

بإجابة   107 استجاب  مرسله،  إلكتروني  بريد  رسالة   664 بين  من  النتائج: 
كاملة. ما يقارب من %40.2 يستخدمون TD من خلال المكالمات الهاتفية، 
كانت  أيضًا،  الافتراضية )32.7%(.  العيادة  استخدموا  الذين  أولئك  يليها 
أفضل طريقة لاستخدام TD وفقًا للمستجيبين، هي الفرز قبل زيارات المرضى 
المنومين والعيادات الخارجية. عندما قارنا استخدام TD في العيادات الخارجية 
أكثر  إيجابية  الخارجية  العيادات  مرضى  استجابات  كانت  المنومين،  والمرضى 
الوبائية  العدوى  مخاطر  تقليل  هي   TD لـ  فائدة  أهم  المنومين.  المرضى  من 
)%69(. استخدم أكثر من نصف المشاركين تشخيص أمراض الجلد عن بعد 
)64.5%(  69 و   ،)n=59, 55.1%( والعلاج   )n=63, 58.9%(

اعتبروا استخدامه في المستقبل.

الخلاصة: تشير دراستنا المستندة على الاستبيان إلى أن علاج أمراض الجلد عن 
بعد هو جزء مهم في طب الأمراض الجلدية في المستقبل لأن المشاركين لدينا 
اتفقوا على أنه يقلل التكلفة، ويزيد من الوصول إلى رعاية الأمراض الجلدية، 
ويقلل من خطر العدوى الوبائية. من الضروري إنشاء بنية تحتية لـ TD تحمي 

خصوصية المريض وتضمن التشخيص الدقيق.

Objectives: To assess teledermatology )TD( 
perception among dermatologists in the Kingdom 
of Saudi Arabia during the COVID-19 pandemic 
and to identify the most common advantages and 
disadvantages of TD.

Methods: We conducted a cross-sectional survey-
based study to address Saudi dermatologist perceptions 
of TD from July 2020 to December 2020, during 
Covid-19 pandemic.

Results: Out of 664 emails sent, 107 complete responses 
were returned.   Approximately 40.2% used TD through 
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phone calls, followed by those who used a virtual clinic 
)32.7%(. Also, the best way to use TD, according 
to respondents, was for triage before inpatient and 
outpatient visits. When we compared the use of TD 
in the outpatient and inpatient settings, outpatient 
responses always had more positive attitudes than 
inpatients. The most important benefit of TD is to 
reduce the risk of pandemic infections )69%(. More 
than half of the participants sometimes used TD for 
diagnosis )n=63, 58.9%( and management )n=59, 
55.1%(, and 69 )64.5%( considered using it in the 
future.

Conclusion: Our survey-based study indicates that 
TD is an important part in the future dermatology 
because our participants agreed that TD decreases 
cost, increases access to dermatology care, and reduces 
the risk of pandemic infections. And it is necessary 
to establish an infrastructure for TD that protects 
patient’s privacy and ensures accurate diagnosis.
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Recent advances in technology have opened 
enormous access to different services across 

the medical field. One of the most important 
implementations of technology in recent years is 
telemedicine. Teledermatology )TD( is defined as patient 
consultation, which overcomes the challenge of location 
and time. Teledermatology could be conducted as both 
a store and forward )SF( and a live consultation.1 Store 
and forward involves uploading and saving patient data, 
such as photographs and laboratory results, with a brief 
history for later consultation by a dermatologist, while 
live consultations consist of a synchronous connection 
with a dermatologist, allowing for real-time responses. 
Teledermatology has been widely used in patients’ 
triage, providing services to patients in rural areas, 
and for follow-up care. One of the most important 
advantages of TD is alleviating the economic burden 
for the health care system and patients.2,3 For example, 
reducing patient travel time results in fewer absent days 
from work due to hospital visits, which is particularly 
important for dermatology patients since most of the 
appointments are for follow-up care.3 Teledermatology 
has also been used as a beneficial educational tool for 
residents and students.4

In March 2020, the World Health Organization 
)WHO( declared COVID-19 as a worldwide 
pandemic.5 The social distancing protocols created in 
response to the pandemic have faced dermatologists 
with the challenge of reducing exposure risk themselves 
and patients while still providing high-quality care. The 
American Academy of Dermatology provides a guide 
to implementing TD during the crisis.6 In addition, 
violations of the Health Insurance Portability and 
Accountability Act )HIPAA( from practitioners using 
TD will be forgiven during the crisis. In the Kingdom 
of Saudi Arabia )KSA(, most tertiary hospitals have 
rapidly implemented TD to minimize provider and 
patient exposure risk while ensuring that the health care 
process continues. However, rapid implementation of 
TD has been challenging, with many pros and cons. 
One challenge is instructing patients on how to use 
TD. Also, technology availability and network coverage 
remains a major obstacle.7 Many patients have concerns 

about their privacy and confidentiality, especially since 
there is no infrastructure built for TD.7,8

There are many cross-sectional surveys about 
dermatologists’ perceptions regarding TD. In a 
systematic literature review conducted by Eissing et al,9 
most of the studies found that TD is reliable and effective, 
particularly for triage and remote consultations, such as 
rural areas and nursing homes. Due to the challenges 
posed by the COVID-19 pandemic, providers have been 
forced to apply TD on an unprecedented scale, raising 
questions about potentially broader usage. In KSA, 
many dermatologists have supported the use of TD 
during the pandemic, and many are considering using it 
in the future.10 These trends may lead to major changes 
in the process of learning and practice. Therefore, this 
survey-based study aims to assess the perception of 
inpatient and outpatient TD among dermatologists in 
KSA during the COVID-19 pandemic and to identify 
the most common advantages and disadvantages of TD.

Methods. We conducted a nationwide cross-sectional 
survey-based study from July 2020 to December 2020 
to address Saudi dermatologists’ perceptions of TD 
during the Covid-19 pandemic.

This study was conducted in KSA and includes all 
practicing Saudi dermatologists in KSA. We excluded 
all other physicians and medical students. As of 
September 2020, there are 664 practicing dermatology 
consultants, specialists, and residents. After obtaining 
ethical approval, an official email was sent from the 
Saudi Commission for Health Sciences to all registered 
Saudi dermatologists in KSA.

We used an electronic self-administered questionnaire 
among all practicing Saudi dermatologists in KSA. The 
questionnaire included gender, level of dermatologist, 
years of practicing dermatology, practicing region, 
private or governmental affiliation, and the method 
of practicing TD. It also includes perceptions about 
TD consultations among dermatologists in inpatient 
and outpatient settings, as well as the advantages 
and disadvantages of TD consultations from the 
dermatologist viewpoint. Regarding the comparative 
assessment of outpatient and inpatient TD and 
perception of TD, the survey included 5 answers, 
from 5 )strongly agree( to 1 )strongly disagree(. Two 
questions focused on how often dermatologists used 
TD for diagnosis and management, which included 5 
answers from 1 )never( to 5 )always(. The questionnaire 
was written by experts, and the previous version has 
been used in previous studies.11

Statistical analysis. The data was gathered from the 
questionnaires in google form and entered into excel 
sheet. The Statistical Package for Social Sciences )SPSS( 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company. 
This study was approved by the Institutional Review Board 
)IRB(, King Abdullah International Medical Research 
Center )IRB number RC20/378/R(.
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version 21 )IBM Corp., Armonk, NY, USA( was used 
for data entering and analysis directly. The categorical 
variables were presented as frequencies and percentages 
that included gender, level of dermatologist, region, 
workplace, TD type, and advantages and disadvantages 
of TD. The 2 questions focused on how often 
dermatologists used TD for diagnosis and management 
and the comparative assessment of outpatient and 
inpatient TD were presented as mean and standard 
deviation. The p-value for the comparative assessment 
of outpatient and inpatient patients was calculated 
by paired t-test, while the p-value between levels was 
calculated by analysis of variance )ANOVA( test.

Before data collection, Institutional Review Board 
)IRB( approval was obtained from King Abdullah 
International Medical Research Center.

Results. Out of 664 emails sent to Saudi 
dermatologists, 111 received responses, with a response 
rate of 16.7%. We excluded 4 responses for incomplete 
survey. Out of 107 respondents, more than half are 
male and half are working in governmental hospitals, 
while one-third of all respondents work in both the 
governmental and private sectors. Ninety-nine )92.5%( 
used TD during the COVID-19 pandemic, most 
commonly through phone calls )n=43, 40.2%(. Ninety-
three )87%( participants usually answer consultations 
from relatives through non-institutional channels such 
as social media applications; this number increased after 
the COVID-19 pandemic to 100 )93%; Table 1(.

Outpatient and inpatient teledermatology. 
Regarding the comparative assessment of TD in the 
outpatient and inpatient settings, most responses were 
toward the neutral or positive scale )strongly agree and 
agree(. Interestingly, in all 6 items in Table 2, outpatients 
always had a higher mean )toward the positive scale( 
than inpatients. Participants are more likely to agree 
that TD helps overall outpatient care more than 
inpatient care, with a significant difference )p<0.05(. 
However, when we asked if “TD helps overall patient 
care if dermatology is not available”, no significant 
difference between inpatient and outpatient patients 
was observed. A significant difference is also appreciated 
when we asked if “TD increases access to dermatologic 
care” )p<0.05( and “TD can be used to triage patients 
from outpatient to inpatient and vice versa” )p=0.016; 
Table 2(.

Our participants believe that the best way to utilize 
TD is for triage consults before seeing patients in both 
outpatient )n=42, 39.2%( and inpatient )n=41, 38.3( 
settings. Also, 60% believe that TD will decrease 
healthcare costs for inpatients and 79% for  outpatients. 

Approximately 50% of the respondents agreed that 
TD will decrease response time for consults for both 
inpatient )n=53, 49%( and outpatient )n=56, 52%(. 
Fifty-six percent of the respondents were not satisfied 
with the utilization of TD in the inpatient setting, in 
contrast to only 36% for the outpatient setting.

Outpatient and inpatient teledermatology by level 
of dermatologist. In Table 3, we compared the answers 
between the inpatient and outpatient settings by the level 
of dermatologists. Consultants achieved higher score 
in that “TD helps inpatient care if dermatology is not 
available” more than non-consultants with a significant 
difference between groups )p=0.048(. Also, a significant 
difference was noted that TD increases medical liability 
for both inpatients )p<0.05( and outpatients )p=0.05(.

Teledermatology in diagnosis and education. 
Residents slightly agree that TD should be part of 
residents’ education curriculum )mean=3.8( more than 
specialists and consultants )mean=3.6(. Also, they are 
more likely to agree that it affects their ability to do 
a proper physical examination. However, there was no 
significant difference in the 4 items regarding different 
level of dermatologists in Figure 1.

Advantages and disadvantages of teledermatology. 
More than half of our participants agreed that TD can 
decrease the risk of pandemic infection )69%(. They 
see that TD can insure continuous care, especially for 
patients with chronic disorders. Figure 2 represents 

Table 1 - Participant characteristics.

Variables n (%)
Gender

Male
Female

63 )58.9(
44 )41.1(

Level
Consultant
Specialist
Resident

45 )42.1(
23 )21.5(
39 )36.4(

Region
Central
South
West
East
North

63 )58.9(
10 )9.3(
12 )11.2(
13 )12.1(
9 )8.4(

Workplace
Governmental
Private
Both

53 )49.5(
23 )21.5(
31 )29(

Teledermatology type
Phone call
Virtual clinic
Social media
None

43 )40.2(
35 )32.7(
21 )19.6(
8 )7.5(

Years practicing dermatology, Mean±SD 10.3±9.7
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the most common advantages of TD. However, the 
most common concern regarding TD is the possible 
misunderstandings of the transmitted information 
)Figure 3(.

Teledermatology for diagnosis, management, and 
future practice. More than half of respondents sometimes 
use TD for diagnosis )n=63, 58.9%( and management 
)n=59, 55.1%(, and there was no significant difference 
between levels. About two-thirds of dermatologists 
have considered using TD )n=69, 64.5%(; however, the 
majority of participants who do not want to use TD are 
residents )71%(.

Discussion. Our respondents think that the best 
way to utilize TD is for triage before seeing patients 
in both inpatient and outpatient settings. Appropriate 
triage of patients can decrease a patient’s time spent 
waiting to see a dermatologist. It can decrease travel 
time to the hospital and will improve patient care. It can 

also reduce the risk of transmission of COVID-19 to 
patients and dermatologists. Barbieri et al,12 compared 
2 independent teledermatologists with one in-person 
dermatologist triaging. In-person dermatologist triaged 
66% of the patients to the next day or later, while 2 
independent teledermatologists each triaged 60% of the 
patients to the next day or later. Most of our respondents 
believe that TD can slightly reduce health care costs in 
the outpatient setting )79%( more than the inpatient 
setting )60%(. It is beneficial for the outpatient clinic, 
since implementing TD will decrease patient travel time, 
waiting time, and absences from work.3 In a review of 
11 studies, 9 found that TD is more cost effective than 
face-to-face )FTF( consultations. Also, 6 studies found 
it is beneficial for patients to be triaged before being 
seen.13

The most common advantage of TD is reducing the 
risk of pandemic infection. According to Yeroushalmi 
et al14 73.6% of the patients liked TD because they 

Table 2 - Outpatient versus inpatient teledermatology.

Variables Outpatient Inpatient P-value 

TD overall helps patient care 4.12±0.8 3.68±0.95 <0.05

TD helps overall patient care if dermatology is not available 4.29±0.73 4.17±0.72 0.051

TD increases access to dermatologic care 4.15±0.76 3.79±0.9 <0.05

TD increases medical liability 3.86±0.9 3.76±0.84 0.14

TD can be used to triage patients from 3.94±0.85 3.74±0.71 0.016

TD would benefit from a standardized triage algorithm or management approach to provide 
consistency of care

3.95±0.76 3.87±0.78 0.31

Values are presented as Mean±SD, TD: teledermatology 

Table 3 - Outpatient and inpatient teledermatology by level.

Items Mean P-value
Consultant Specialist Resident

Outpatient TD overall helps patient care 4.26 4.04 4 0.27
Inpatient TD overall helps patient care 3.73 3.69 3.61 0.85
TD helps overall outpatient care if dermatology is not available 4.51 4.09 4.29 0.28
TD helps overall inpatient care if dermatology is not available 4.37 4 4.05 0.048
TD increases access to outpatient dermatologic care 3.31 3.95 4.10 0.16
TD increases access to inpatient dermatologic care 3.97 3.82 3.56 0.11
Outpatient TD increases liability 4.06 3.52 3.84 0.05
Inpatient TD increases liability 4 3.34 3.74 0.009
Outpatient TD can be used to triage patients from outpatient to inpatient care 3.97 3.95 3.89 0.91
Inpatient TD can be used to triage patients from inpatient to outpatient care 3.75 3.87 3.66 0.56
Outpatient TD would benefit from a standardized triage algorithm or management approach 
to provide consistency of care

4.11 3.91 3.79 0.16

Inpatient TD would benefit from a standardized triage algorithm or management approach 
to provide consistency of care

3.88 3.82 3.87 0.93

TD: teledermatology. The mean ranges from 1= strongly disagree to 5= strongly agree.
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received the care they needed while maintaining social 
distancing. Also, another study among dermatologists 
found that 78% of the respondents felt that they were 
participating in efforts to decrease in-person contact 
during the COVID-19 pandemic.15 More than 50% of 
our respondents think that results can transmit easily 
and cite independence of time and place as advantages. 
Perhaps one of the most important benefits of TD is the 
expansion of dermatological care to rural areas. In the 
latest Ministry of Health )MOH( statistical yearbook 
2018, the number of dermatologists in Riyadh, KSA, 
was 9.2 per 100,000 people in comparison to Najran, 
KSA, which was 3.18.16 This significant maldistribution 
can be overcome by implementing TD.  

The most common disadvantage cited among our 
respondents is the possible misunderstanding of the 
transmitted information, followed by lack of personal 

contact. Our results are similar to previous survey-
based studies.17,18 However, many studies have found 
that there is a high concordance between in-person and 
TD consultation.19 Gabel et al,20 found that out of 41 
cases, there was a high agreement between FTF and TD 
consultations concerning diagnosis with differentials 
)Kappa=0.83( and management )Kappa=1.0( of the 
cases.

According to Alakeel,10 patient refusal to participate 
in TD was the least common reason for dermatologists 
to not practice TD. However, a study conducted in KSA 
assessing patient’s satisfaction with TD showed that 14% 
of patients refused to provide photographs for religious 
and social reasons.21 This is somewhat in accordance 
with our study where dermatologists thought that data 
security is a major disadvantage. Technical issues and 
lack of internet connection are other main obstacles 

Figure 1 - Dermatologists perception of teledermatology. 5= strongly agree and 1= strongly disagree. TD: teledermatology.

Figure 2 - Advantages of teledermatology.
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to implementing TD, especially because rural areas 
without access to dermatologists are more likely to have 
poor internet connection.1 This was the most common 
reason for not using TD among Saudi dermatologists 
in a study conducted on 102 participants.10 Thus, 
establishing an infrastructure for TD is crucial to ensure 
patient privacy, accurate diagnosis, and utmost care to 
patients.

Most of our respondents )63.6%( strongly 
agreed or agreed that TD should be part of residents’ 
education programs. Similarly, another study found 
that 79% of residents agreed or strongly agreed. Also, 
residents believed that TD is most suitable to cover 
educational competence for “practice-based learning 
and improvement”, followed by “medical knowledge” 
more than “professionalism”.22 Although residents are 
willing to incorporate TD in their residency program, 
it is currently poorly incorporated. Wanat et al,23 found 
that only 34 programs out of 57 surveyed in the United 
States of America )USA( incorporated TD in residency 
programs, while 39 were interested in incorporating 
it. Practicing TD in residency will help dermatologists 
become more comfortable with TD in future practice.4

Study limitations. Our survey-based study revealed 
many aspects of the utilization of TD in KSA during the 
COVID-19 pandemic particularly that it compared the 
implementation of TD in both inpatient and outpatient 
setting. However, it has limitations. First, it is a survey 
based study that could be affected by participants’ 
bias, which was considered as we interpreted the data. 
Also, the low response rate )n=111 responses( from 
664 emails sent to dermatologists. Teledermatology 
implementation also differs widely between hospitals, 
which can affect dermatologists’ perceptions. Finally, 
around half of the respondents are in the central 

region, which have relatively better facility and network 
connection than other areas in KSA. Thus, it can affect 
the dermatologists’ perception regarding TD.

In conclusion, the most common way to utilize 
TD in our study was through phone calls, and the 
most important use is for a triage consult before seeing 
the patient. When we compared the use of TD in the 
outpatient and inpatient settings, outpatient responses 
always had more positive attitudes than inpatients. The 
most important advantage was to reduce the risk of 
COVID-19 infection. More than half of respondents 
use TD for diagnosis and management, and a higher 
number consider using it in the future. Thus, we 
recommend further larger-scale studies regarding 
patient and dermatologist satisfaction with the 
utilization of TD. Also, it is necessary to establish an 
infrastructure for TD that protects patient’s privacy and 
ensures accurate diagnosis.
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