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Abstract

Background: Since the beginning of the COVID-19 pandemic, several healthcare service programs that aim to provide
healthcare telemedicine services have been introduced in Libya. Although they were newly introduced, many physicians have
participated in these services to provide care and advice to their patients remotely, that is without the need to be present in person
in the clinic. Therefore, there is a need to assess the physicians’ awareness, knowledge, attitude, and skills of the usage of
telehealth services.

Objective: We aimed to provide an overview of the physicians’ awareness, knowledge, attitude, and skills of telemedicine.

Methods: A cross-sectional study was conducted using a web-based survey to obtain responses from healthcare workers in
Libya during May 2020. The questionnaire consisted of questions on the physicians’ basic characteristics, ability to use a
computer, and awareness, knowledge, attitude, and skills of telemedicine.

Results: Totally, 673 healthcare workers participated in this study. The awareness and skill levels of the respondents were found
to be 56% and 36.8%, respectively, while the knowledge and attitude levels were found to be 86.5% and 82.6%, respectively,
which were high. There were no significant differences in the awareness, knowledge, attitude, and skill scores among physicians
who worked in public hospitals, private hospitals, or both types of hospitals (employment status). We observed statistically
significant differences in the mean awareness, attitude, and computer skill (P <0.05) scores, where the distribution of the scores,
based on the ability to use computers, of the groups was not similar. There were no significant differences in the knowledge
scores among the three groups. We found that those with professional computer skills showed significantly higher scores than
those with high awareness levels [?2(3) = 14.468, P ?0.001]. We found that those with higher computer skills showed
significantly higher attitude levels [?2(3) = 13.46, P = 0.001]. Additionally, there were significant differences in the mean
computer skill scores of the groups [?2(3) = 199.62, P ?0.001].

Conclusions: The consequences of the COVID-19 pandemic are expected to remain ongoing for a significant time; hence, policy
programs, such as telemedicine services, which aim to address the obstacles to medical treatment created due to physical
distancing steps, will be continued for a long time. Therefore, there is a need to train and support healthcare workers and initiate
governmental programs that provide adequate and supportive healthcare services to patients in developing countries.
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Abstract

Background and Objectives: Since the beginning of the COVID-19 pandemic, several healthcare
service  programs  intended  to  provide  healthcare  telemedicine  services  have  been  introduced  in
Libya.  Many  physicians  have  used  these  services  to  provide  care  and  advice  to  their  patients
remotely,  without  the  need to  be  present  in  the  clinic. Assessments  of  physicians’  awareness,
knowledge,  attitude  and skills  in using  telehealth  services  are  needed.  We aimed to  provide  an
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overview of these assessments.
Methods:  A cross-sectional  study  conducted  using  a  web-based  survey  sought  responses  from
healthcare workers in Libya in May 2020. The questionnaire collected information on  physicians’
basic characteristics, ability to use a computer, and telemedicine awareness, knowledge, attitude, and
skills.
Results: The awareness and skill levels of the 673 healthcare respondents were 56% and 36.8%,
respectively. Knowledge and attitude levels were high (86.5% and 82.6%, respectively). There were
no  significant  differences  in  awareness,  knowledge,  attitude  and  skill  scores  among  physicians
employed in public hospitals, private hospitals or both types of hospitals. Statistically significant
differences were evident in the mean awareness, attitude and computer skill (P < .05) scores, where
the distribution of the scores in the groups based on the ability to use computers was not similar.
There were no significant differences in knowledge scores among the three groups. Respondents
with professional computer skills showed significantly higher scores than those with high awareness
levels  (χ2(3) = 14.468,  P ≤ .001).  Respondents  with higher  computer  skills  showed significantly
higher attitude levels (χ2(3) = 13.46,  P = .001). Significant differences were evident in the mean
computer skill scores of the groups [χ2(3) = 199.62, P ≤  .001].
Conclusions: The consequences of the COVID-19 pandemic are expected to persist for a prolonged
time. Hence, policy programs, such as telemedicine services, which aim to address the obstacles to
medical  treatment  created due to  physical  distancing steps,  will  likely continue for  a  long time.
Therefore, there is a need to train and support healthcare workers and initiate governmental programs
that provide adequate and supportive healthcare services to patients in developing countries. 

Keywords: 
Coronavirus; COVID-19; Telemedicine; Awareness; Knowledge; Attitude; Skills; Pandemic

Introduction

Severe  acute  respiratory  syndrome coronavirus  2  (SARS-CoV-2)  was  identified  as  the  cause  of
severe viral pneumonia in the city of Wuhan, in Hubei Province of China, in December 2019. The
World  Health  Organisation  declared  the  disease  caused  by  the  virus  (COVID-19)  a  worldwide
pandemic in March 2020 [1-4]. As of 22 July 2020, more than 15,000,000 COVID-19 cases and
more than 617,000 COVID-19-related deaths have been recorded in 213 countries and territories
globally [5].
Preventive measures have been implemented to reduce the potential exposure to the virus and to
decrease the burden of COVID-19 transmission. These measures include hand washing, avoiding
touching  the  face  and  eyes,  cleaning  and  disinfecting  surfaces  and  objects,  wearing  protective
equipment including masks, and most importantly, social distancing by staying at home, avoiding
close contact with others and maintaining an adequate distance between persons [6-8].
The COVID-19 pandemic has affected the typical face-to-face healthcare service. New strategies and
approaches, including telemedicine and telehealth services, must be implemented to permit video
consultations and telephone applications, with the goals of delivering medical advice, diagnosis and
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treatment to reduce the risk of infection [9, 10]. Telemedicine and telehealth services are especially
important for non-COVID-19 patients,  especially those with chronic or acute illnesses, who still
require  medical  care  during  the  pandemic.  Several  countries  have  begun to  increase  the  use  of
telemedicine services, even prior to the COVID-19 pandemic [11-16]. Telemedicine was effective
during previous outbreaks, including those of Ebola, Zika virus and SARS-CoV [17, 18].
Telemedicine  is  defined  as  the  use  of  online  knowledge  and  electronic  information  along  with
advanced  digital  network  technology  to  promote  long-distance  professional  health  services,
disseminate  medical  safety  reports,  deliver  health-related  education  to  the  public  and for  public
health monitoring [19, 20].
Since the beginning of the COVID-19 pandemic, several healthcare service programs that aim to
provide  healthcare  telemedicine  services  have  been introduced in  Libya.  Even with  their  recent
introduction,  many  physicians  have  used  these  services  to  provide  care  and  advice  to  patients
remotely,  without the need to be present  in the clinic. There is a need to assess the awareness,
knowledge,  attitude  and  skills  of  physicians  who  use  telemedicine  services.  The  skilled  use  of
telemedicine by physician benefits patients, who can receive a wide range of healthcare services
without  the  need  to  attend  the  clinic.  This  distance  care  reduces  the  risk  of  infection  among
populations by allowing social distancing and decreasing the burden on the hospitals that care for
COVID-19 patients [21-23].
We  aimed  to  provide  an  overview  of  physicians’ awareness,  knowledge,  attitude  and  skills  of
telemedicine, a technology that has been introduced in developing countries. This overview included
an  examination  of  the  effects  of  COVID-19  on  this  technology  to  help  clarify  whether  this
technology can be usefully applied during the ongoing COVID-19 pandemic.

Methods

A cross-sectional study was conducted using a web-based survey to obtain responses from healthcare
workers in Libya during May 2020. The survey was sent by email and mobile messages. Responses
were anonymous without any identifying data. The study focussed on healthcare workers who were
officially registered with Libyan hospitals during the COVID-19 pandemic and involved in patient
care. The first section of the survey sought baseline information and characteristics, including age,
gender,  years of experience,  employment status,  department of work,  and computer skills  of the
healthcare workers. There were also  several general questions related to telemedicine experience.
The  second section  contained  a  previously  developed survey  instrument  that  was  developed by
Zayapragassarazan et al. [24] that contains the four sections detailed subsequently. 

Awareness Section

This  section  consisted  of  12  statements  on  telemedicine  used  to  demonstrate  awareness.  Each
statement was answered with a grade, varying from ‘0’ to 2’, on a scale of three points. The grades
included ‘0’ for ‘don’t know’, ‘1’ for ‘heard of it’ and ‘2’ for ‘know about it’. The overall score could
be from a minimum of ‘0’ to a maximum of ‘24’. 

Knowledge Section

This  section  consisted  of  11  statements  that  assessed  the  physician's  level  of  telemedicine
knowledge. Each statement was answered with a response of either ‘yes’ or ‘no’. ” For every ‘yes’, a
score of ‘0’ was issued. For every ‘no’, a score of ‘1’ was issued. The overall score could be from a
minimum of ‘0’ to a maximum of ‘11’.

Attitude Section

This section consisted of 11 statements used to determine the attitude of the respondents toward
telemedicine. Each statement was answered with a grade, varying from ‘0’ to 4’, on a  five-point
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Likert scale. The grades included ‘0’ for ‘strongly disagree’, ‘1’ for ‘disagree’, ‘2’ for ‘undecided’,
‘3’ for ‘agree’ and ‘4’ for ‘strongly agree’. The overall score could be from a minimum of ‘0’ to a
maximum of ‘44’.

Computer Skills Section

This  section  consisted  of  13  statements  used  to  determine  the  physician’s  level  of  information
technology and computer skills. Each statement was answered with a grade, varying from ‘0’ to 3’,
on a scale of four points. The grades included ‘0’ for ‘unskilled’, ‘1’ for ‘learner’, ‘2’ for ‘mediocre’
and ‘3’ for ‘expert’. The overall score could be from a minimum of ‘0’ to a maximum of ‘39’.

COVID-19 Effects on Telemedicine 

The  third  section  included  several  questions  on  the  effects  of  the  spread  of  COVID-19  on
telemedicine,  the role of telemedicine in reducing visits,  the amount of time spent on practising
telemedicine,  the  usability  of  telemedicine  based  on  local  internet  settings  and  the  role  of
telemedicine in helping doctors avoid or decrease the risk of infection related to internal conflicts in
Libya.

Raw scores of each section of the awareness-knowledge-attitude-skill questionnaires were converted
to percentages and compared with the variables. We considered ≤49% to be low, 50% to 70% to be
average, and ≥71% to be high. The survey was conducted in accordance with Improving the quality
of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) [25].

Statistical Analyses

Descriptive  statistics  related  to  the  basic  characteristics  of  the  physicians  were  calculated.
Frequency and percentage were used to describe the variables. The mean and standard deviation
(SD) were used to describe continuous data. None of the major continuous outcomes, which were
scores of the survey, followed a normal distribution. Therefore, they were analysed using the Mann-
Whitney test to determine whether there were statistically significant differences between the two
groups and the score of each section. The Kruskal-Wallis H test was used to compare groups with
three or more independent variables. The chi-square test was used to determine whether there was
any association between the categorical groups. Statistical analysis was performed using IBM SPSS
Statistics for Windows (Version 25.0).

Ethical Consideration

The authors confirm that all procedures contributing to this work comply with the ethical standards
of the relevant national and institutional committee on human experimentation, with the Helsinki
Declaration  of  1975,  as  revised in  2008.  Ethical  approval  for  this  study was obtained from the
Bioethics Committee at the Biotechnology Research Centre in Libya. The survey was conducted
anonymously,  and  all  participants  provided  informed  written  consent  before  participating  in  the
study. 

Results

Of the 800 participants who received the survey, 673 responded, representing an estimate response
rate of 84.12%. Among the participants, 299 (44.4%) were male and 374 (55.6%) were female. There
were 288 (42.8%) specialists or senior physicians, and 385 (57.2%) physicians in training. Table 1
shows the basic characteristics of the participants. 
Most (n = 631, 93.8%) participants had an average or professional level of computer and internet
skills.  The majority  (n  = 525,  78%) of  the  participants  had taken part  in  training  programs on
telemedicine during the COVID-19 pandemic. Most of the participants (n = 639, 94.9%) expressed
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willingness to take such training courses. 
The questionnaires measure the physicians’ awareness, knowledge, attitude and skills of telemedicine
usage. The scales had a high level of internal consistency, as evident by a Cronbach's alpha of 0.823
for  awareness,  0.735  for  knowledge,  0.91  attitude  and  0.95  for  skills.  The  values  indicated  an
acceptable level of internal consistency. 
Interestingly, 399 (59.3%) participants perceived telemedicine as a helpful tool for elderly patients,
and  486  (72.2%)  thought  that  telemedicine  could  be  used  by  physicians  to  obtain  patients’
electrocardiogram and X-ray reports  for medical  consultation.  A minority (n = 178,  26.4%) of
participants thought that direct consultation could be provided using  telemedicine technology.
Only  28  (4.2%)  participants  thought  that  laboratory  results  could  be  sent  to  patients  using
telemedicine, and only 81 (12%) participants thought that follow-up and response to treatment could
be performed using telemedicine technology. 
Many  (n  =  580,  86.2%)  of  the  participants  did  not  agree  that  patients  should  have  access  to
information  on  their  medical  condition.  However,  573  (85.1%)  participants  believed  that
telemedicine  could  help  fill  the  gap  between  primary  and  secondary  care  by  developing
communication among doctors, consultants and nurses. Interestingly, 254 (37.7%) participants had
little or no experience using emails and sending files. 
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Table 1. Basic characteristics of the 673 study participants

Variables

Total (%)

n = 673

Female (%)

n = 374

Male (%)

n = 299

P-value

Age range, years

<30

30–40

 >40

109 (16.2)

442 (65.7)

122 (18.1)

48 (12.8)

247 (66.0)

79 (21.1)

61 (20.4)

195 (65.2)

43 (14.4)

.007 a

Year of experience, (mean ± SD) 8.78 ± 8.09 9.6 ± 8.54 7.76 ± 7.38 .001 a

Employment status

Public sector

Private sector

Both

Ability to use computer

Beginner 

Average

Professional 

Received training for telemedicine system?

Yes

No

335 (49.8)

82 (12.2)

256 (38)

42 (6.2)

452 (67.2)

179 (26.6)

525 (78.0)

148 (22.0)

150 (40.1)

49 (13.1)

175 (46.8)

15 (4.0)

246 (65.8)

113 (30.2)

287 (76.7)

87 (23.3)

185 (61.9)

33 (11.0)

81 (27.1)

27 (9.0)

206 (68.9)

66 (22.1)

238 (79.6)

61 (20.4)

<.001 b

.004 a

.373

Availability of telemedicine unit in your department

Yes

No

525 (78)

148 (22.0)

289 (77.3)

85 (22.7)

236 (78.9)

63 (21.1)

.606

Department

Internal Medicine (including all sub-specialties)

Paediatric

Surgery (including all sub-specialties)

Gynaecology and Obstetric

Dermatology

Family Medicine

Psychiatry

Other

179 (26.6)

74 (11)

160 (23.8)

72 (10.7)

36 (5.3)

64 (9.5)

25 (3.7)

63 (9.4)

101 (27)

33 (8.8)

131 (35)

3 (0.8)

11 (2.9)

38 (10.2)

14 (3.7)

43 (11.5)

78 (26.1)

41 (13.7)

29 (9.7)

69 (23.1)

25 (8.4)

26 (8.7)

11 (3.7)

20 (6.7)

<.001 b

SD = standard deviation

a,  Significant  at  P <  .05
b, Significant at P < .001

Data  of physicians’ awareness, knowledge, attitude and skills of telemedicine are summarised in
Table 2. Three hundred seventy-seven (56%) participants showed high and adequate awareness, 582
(86.5%)  showed  high  knowledge,  556  (82.6%)  showed  high  attitude  scores  and  248  (36.8%)
participants showed high computer skills of telemedicine technology for all specialities. 
The results showed that 19.6% of participants were not familiar with telemedicine technology, and
that 4.2% had low telemedicine knowledge. Approximately 2.4% of participants had low attitude
scores. 
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Table 2. Different levels of awareness, knowledge, attitude and skills of the 673 participants 

Degree Awareness Knowledge
Low
≤49%

Average
50%-70%

High
≤71%

Low
≤49%

Average
50%-70%

High
≤71%

Number 132 164 377 28 63 582
Percentage 19.6 24.4 56 4.2 9.4 86.5

Attitude Skills
Low
≤49%

Average
50%-70%

High
≤71%

Low
≤49%

Average
50%-70%

High
≤71%

Number 16 101 556 226 199 248
Percentage 2.4 15 82.6 33.6 29.6 36.8

Tables 3 and 4 provided comparisons of the scores of each section of the survey and the differences
among the study participants. The Mann-Whitney U test was performed to determine whether there
were significant  differences in  the awareness,  knowledge,  attitude and skill  scores of males  and
females.  The  mean awareness and computer  skill  scores of males and females were statistically
significantly different. Females showed statistically significant and higher awareness and computer
skill scores than males. However, there were no significant differences in the mean knowledge and
attitude scores of males and females. 
The  Kruskal-Wallis  test  was  conducted  to  determine  whether  there  were  any differences  in  the
awareness, knowledge, attitude and skill scores of other categorical groups, including those based on
employment status, ability to use computers and departments of work. Significant differences in the
awareness,  knowledge,  attitude  and  skill  scores  of  those  employed  in  public  hospitals,  private
hospitals  or  both  types  of  hospitals  were  not  observed.  Statistically  significant  differences  were
evident in the mean awareness, attitude and computer skill (P < .05) scores, where the distribution of
the scores, based on the ability to use computers, of the groups were not similar. There were no
significant differences in the knowledge scores of the three groups based on employment status.
Participants with professional computer skills displayed significantly higher scores than those with
high awareness scores (χ2(3) = 14.468,  P ≤  .001). We also found that those with higher computer
skills showed significantly higher attitude scores (χ2(3) = 13.46, P = .001). Additionally, significant
differences in the mean computer skill scores of different groups were observed [χ2(3) = 199.62, P ≤
.001]. Those who were more capable at using computers displayed significantly higher computer
skill scores. 
Based  on  the  department  in  which  the  physician  worked,  statistically  significant  differences  in
attitude scores (χ2(8) = 16.67,  P = .02) and computer skills (χ2(8) = 22.87,  P = .002) of different
departments were observed. We observed that those in gynaecology and obstetrics, family medicine
and psychiatry showed higher  attitude scores,  while  those in  psychiatry and surgical  specialities
showed higher computer skill scores. However, awareness and knowledge scores of the different
departments were not significantly different. 

Table 3. Differences in the awareness and knowledge scores of the 673 participants, based on basic
characteristics, using the Mann-Whitney test 

Variables Total (%)
n = 673

Awareness
Range 0 – 100

Knowledge
Range 0 – 100

Mean ± SD U/H P-value Mean ± SD U/H P-value

Gender
Male 109 (16.2) 69.96 ± 24.82

49926.5 a .017 c

83.0 ± 16.36
54460.5 a .553
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Female 442 (65.7) 66.51 ± 23.47 83.51 ± 17.05
Employment status
Public sector
Private sector
Both
Ability to use computer
Beginner 
Average
Professional

335 (49.8)
82 (12.2)
256 (38)

42 (6.2)
452 (67.2)
179 (26.6)

68.03 ± 24.88
73.06 ± 21.15
67.46 ± 24.33

49.60 ± 28.07
67.06 ± 23.81
76.30 ± 21.35

2.79b

41.97 b

.248

<.001*
*

83.14 ± 16.55
86.03 ± 13.93
82.59 ± 17.74

77.27 ± 24.85
83.34 ± 16.20
84.56 ± 15.50

2.16 b

1.98 b

.339

.371

Department
Internal Medicine 
Paediatrics
Surgical Specialties
Gynaecology & Obstetrics
Dermatology
Family Medicine
Psychiatry
Other

179 (26.6)
74 (11)
160 (23.8)
72 (10.7)
36 (5.3)
64 (9.5)
25 (3.7)
63 (9.4)

67.43 ± 25.92
65.59 ± 24.62
66.95 ± 26.19
73.43 ± 18.16
70.37 ± 20.43
73.50 ± 20.75
73.66 ± 24.49
64.28 ± 24.46

8.99 b .253
82.37 ± 17.34
83.66 ± 15.26
80.79 ± 19.55
85.61 ± 15.83
85.60 ± 12.36
86.36 ± 15.19
89.45 ± 8.16
82.25 ± 15.17

10.68 b .153

a, Mann-Whitney: two groups with independent variables
b, Kruskal-Wallis: three or more groups with independent variables
c,  Significant  at  P <  .05
d, Significant at P < .001

Table 4. Differences in the attitude and computer skill scores of the 673 participants, based on basic
characteristics, using the Mann-Whitney test 

Variables Total (%)
n = 673

Attitude
Range 0 – 100

Computer Skills
Range 0 - 100

Mean ± SD U/H P-value Mean ± SD U/H P-value

Gender
Male
Female

109 (16.2)
442 (65.7)

79.81 ± 12.67
79.81 ± 14.28

55878.5 a .989
56.37 ± 25.27
66.12 ± 22.27

43475.5 a <.001

Employment status
Public sector
Private sector
Both
Ability to use computer
Beginner 
Average
Professional

335 (49.8)
82 (12.2)
256 (38)

42 (6.2)
452 (67.2)
179 (26.6)

80.31 ± 13.51
80.65 ± 13.38
78.89 ± 13.74

72.61 ± 15.76
79.64 ± 13.27
81.94 ± 13.26

1.93 b

13.46 b

.379

.001 c

60.07 ± 24.77
66.07 ± 20.24
62.67 ± 24.28

37.85 ± 21.63
55.84 ± 20.50
82.42 ± 19.29

4.169 b

199.62 b

.124

<.001 d

Department
Internal Medicine 
Paediatrics
Surgical Specialties
Gynaecology & Obstetrics

179 (26.6)
74 (11)
160 (23.8)
72 (10.7)

78.30 ± 13.85
79.57 ± 13.56
78.86 ± 15.70
83.14 ± 10.45

16.67 b .02 c

59.77 ± 25.82
56.54 ± 25.61
67.11 ± 21.95
56.48 ± 23.84

22.87 b .002 c
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Dermatology
Family Medicine
Psychiatry
Other

36 (5.3)
64 (9.5)
25 (3.7)
63 (9.4)

80.42 ± 14.02
82.81 ± 13.19
83.09 ± 8.94
78.35 ± 10.86

55.27 ± 25.37
63.58 ± 22.71
71.89 ± 24.66
64.14 ± 23.11

a, Mann-Whitney: two groups with independent variables
b, Kruskal-Wallis: three or more groups with independent variables
c,  Significant  at  P <  .05
d, Significant at P < .001

COVID-19 Effects on Telemedicine

Among the study participants, 638 (94.8%) thought that telemedicine technology could be used to
limit  the  spread of  COVID-19.  Additionally,  630 (93.6%) participants  thought  that  telemedicine
could contribute to the reduction in hospital visits to avoid COVID-19 transmission. However, only
283 (42.1%) participants thought that telemedicine could replace the usual medical visits during the
COVID-19 pandemic. In addition, 616 (91.5%) participants thought that the telemedicine system
could aid in patient communication and co-operation with doctors during the COVID-19 pandemic.
In addition,  622 (92.4%) participants thought that the use of telemedicine and remote healthcare
systems saved a lot of time that was otherwise lost in hospitals and clinics, and that these remote
services  could  more  quickly  provide  medical  advice.  However,  only  437  (64.9%)  participants
thought that internet services in Libya met the demand for interruption-free telemedicine services.
Moreover, 121 (18%) participants thought that telemedicine could help physicians avoid the issues of
conflict and civil war in Libya and decrease the risks. Interestingly, 575 (85.4%) participants thought
that  telemedicine  could  protect  doctors,  who  worked  in  unsafe  environments,  from  a  sense  of
insecurity during the civil war. Additionally, 606 (90%) participants thought that telemedicine could
help  physicians  avoid  the  risk  of  contracting  and  transmitting  COVID-19.  However,  only  385
(57.2%)  participants  thought  that  the  telemedicine  service  technology  could  contribute  to  the
improvement in the financial status of physicians.

Discussion

Telemedicine was introduced recently in developing countries, including Libya, to provide remote
healthcare services, especially to patients with chronic diseases. In this study, the percentages of the
responding physicians  with high  awareness,  knowledge and attitude levels  of  telemedicine were
56%, 86.5% and 82.6%, respectively. However, only 36.8% of participants reported adequate or high
telemedicine computer skills. 
The COVID-19 pandemic was placed greater emphasis on telemedicine technology as a means of
providing adequate care to patients without increasing the risk of transmission of SARS-CoV-2 to
patients  during  clinic  visits  at  hospitals.  Additionally,  telemedicine  benefits  healthcare  workers
because it decreases their risk of infection, reduces stress in the hospital, provides an adequate tool
for treatment and follow-up of their patients and provides an appropriate approach for providing
mental health services. 
The present  study was conducted  to  provide  an  overview of  physicians’ awareness,  knowledge,
attitude  and  skill  levels  of  telemedicine  in  a  developing  country  that  suffers  from a  civil  war,
financial crisis, and a devastating healthcare system during the COVID-19 pandemic [26-28]. 
Only 26.6% of participants showed a professional level of computer skills, while 67.2% and 6.2% of
participants  showed  average  and  beginner  levels,  respectively.  Thus,  overall,  computer  and
information  technology  skills  of  the  physician  were  inadequate.  Such  skills  are  crucial  for  the
productive use  of telemedicine services. Therefore, we  recommend software and computer skills
training programs for those who are newly introduced to telemedicine technology in developing
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countries. Even with these skills, the approach may be difficult. Of the respondents, 35.1% opined
that  the  internet  services  in  Libya  were  not  sufficient  to  meet  the  needs  of  patients  using  the
telemedicine technology.  This is  due to  the electricity  and internet  interruptions  in  Libya in  the
aftermath of the civil war [29]. This is yet another challenge for telemedicine service providers,
which requires immediate attention from internet providers and telephone companies [30]. Many
patients have complained about the availability of services and the service being unavailable due to
high demand during the COVID-19 pandemic. 
Most (82.6%) of the participants showed higher attitude levels. This is important because attitude
represents  how  telemedicine  was  perceived  by  healthcare  workers  [31].  Attitude  of  healthcare
workers is an important factor in understanding and accepting the telemedicine technology. To obtain
this  acceptance,  the  program  developer  is  obligated  to  train  healthcare  workers  and  make  the
telemedicine programs useable for them [32].
Knowledge and attitude are important for the acceptance of telemedicine by healthcare workers.
Presently, 86.5% of participants showed high knowledge. This value is higher than that in previous
studies conducted in Germany [33]. The latter reported that approximately 63% of participants had
some knowledge of  telemedicine.  Another  study conducted in  Lago showed that  only 60.9% of
participants  had  telemedicine  knowledge  [34].  Another  study conducted  in  Pakistan  reported  an
average telemedicine knowledge of healthcare workers [35]. Further initiatives and commitments are
required  to  expand  the  use  of  telemedicine  and  increase  its  efficiency,  especially  by  healthcare
professionals in a post-conflict setting. There is a need for greater understanding among healthcare
practitioners, particularly those who are new telemedicine users. Hence, it is important to address the
obstacles to financial and physical access to telemedicine [36].
Several constraints in the implementation of telemedicine remain in developing countries, especially
in emergency settings, even with the implementation of strategies to reduce the risk of exposure to
the virus in the current COVID-19 situation. There are technical issues and a need to train healthcare
providers to provide adequate telemedicine services. The COVID-19 pandemic has put a strain on
hospital healthcare workers and challenged politicians, managers and practitioners concerning the
limits of the broader healthcare infrastructure and assumptions that have restricted its potential for
swift and creative reforms [30, 37, 38].
Our study was conducted in a single country using a cross-sectional study design, which may not be
associated with these factors. In addition, our study did not provide detailed telemedicine types and
how they can be implemented along with patients' attitude toward telemedicine. Further telemedicine
studies are required to provide outcomes measured in terms of quality of healthcare provided to
patients, to demonstrate access to healthcare services in other developing countries and to determine
whether  these  telemedicine  adaptations  benefit  patients,  especially  those  suffering  from chronic
illnesses and psychiatric  morbidities  [39-41].  Additionally,  there is  a  need to  determine the cost
benefit of these services and whether modifications of these services are required. 
The consequences of the COVID-19 pandemic are expected to remain for a long time. Hence, policy
programs, such as telemedicine services, which aim to address obstacles to medical treatment created
due to physical distancing steps, will also continue for a long time [42]. Therefore, there is a need to
train and support healthcare workers and initiate governmental programs that provide adequate and
supportive healthcare services to patients in developing countries and respond to issues regarding
access to these services, including internet access and advertisement, and social programs that help
patients understand how to use these services.
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