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Abstract
Background: The COVID-19 pandemic mandated changes in the healthcare system to ensure uninterrupted patients care.
We aimed to evaluate patients’ satisfaction with the virtual clinic service during the COVID-19 pandemic and identify factors
affecting satisfaction. Methods: The study included 507 patients who had at least one virtual clinic visit in a single primary
healthcare center from May 2020 to 2021. The data collected in this cross-sectional study included the demographics and
questions related to patients’ experiences and satisfaction. The study outcome was the overall satisfaction with the virtual clinic
service. Results: The study included 245 (48.32%) males, and the age ranged from 18 to 29 years in 34.32% of participants.
Referral to the virtual clinic was according to the patients’ request in most cases (n=314, 61.93%). The patients knew about
the virtual clinic through a phone call from the hospital (n=247) and previous experience with the virtual clinic (n=171).
Eighty-six percent of the patients agreed/ strongly agreed that they were completely satisfied with the virtual clinic services.
Satisfaction was significantly lower in patients above 70 years (OR: 0.03 (95% CI: 0.002- 0.40); p=0.01) and those not referred
to the virtual clinic upon their request (OR: 0.16 (0.08- 0.31); p˂0.001). No other factors affected patients’ satisfaction.
Conclusions: The patients were generally satisfied with the virtual clinic service and logistics. Factors affecting satisfaction
should be considered when planning future virtual clinic services.
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limited mobility, no access to transportation, and those living away
from the healthcare service [1,2].

Introduction

The outpatient visits during the pandemic had a high
potential for disease transmission among patients and healthcare
providers; therefore, the rapid transition to virtual clinics aimed
to decrease disease transmission. Many patients had their first
experience with virtual clinics during the pandemic, and patient
satisfaction was a major concern [3]. Patients’ satisfaction with
the virtual clinic service during the pandemic varied widely in the
literature [4,5], and the patient-physician relationship is difficult
to be built remotely [6]. Additionally, optimal implementation of
virtual clinics could reduce the cost of care [4]; however, a study

The COVID-19 pandemic mandated changes in healthcare
services to mitigate the pandemic’s effect and ensure continuous
patients care. The rapid implementation of virtual clinics was one
of the major digital responses to the pandemic. Virtual clinics
were used in several centers before the COVID-19 pandemic to
overcome barriers to optimal patient care and the overwhelming
of the healthcare system. The virtual clinic service was initially
dedicated to particular patients groups, such as patients with
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from the United Kingdom reported that the virtual clinic was not
as cost-effective as the standard of care in patients with urinary
incontinence because of the high re-attendance rate [7].
Virtual clinics have been recently introduced to Saudi
Arabia [8]. The quality of virtual clinics in different settings should
be thoroughly evaluated before their generalization to ensure
the continuation of high-quality service. Therefore, we aimed to
assess patients’ satisfaction with the virtual clinic service during
the COVID-19 pandemic in a primary care center and identify
factors affecting it.

Patients and Methods
Study design and settings
We conducted a cross-sectional questionnaire-based study
from May 2020 to May 2021. The study included adult patients
aged 18 years or above who attended the virtual clinic at Prince
Sultan Primary Health center- in Riyadh- Saudi Arabia. After
setting appointments with the patients, the virtual clinic visits
were conducted by phone. The patients had the mental and
physical ability to read and respond to the questionnaire. The
questionnaire was distributed in Arabic to the patients who used
the virtual clinic services during the study period. Additionally, we
conducted telephone interviews with those who have already used
the service, with the same questions as the written questionnaire.
The double response was prevented by confirming the patients’
Medical Record Numbers (MRN) and national ID. There were
no incentives to participate in the study, and the patients gave
their consent to participate in the survey before responding to the
questions. The local ethical committee approved the study before
patients’ enrolment.
The calculated sample size was 489 patients, given that 20000
patients attended the virtual clinic, and the expected response rate
was 65% with a 5% margin of error and 95% confidence interval,
and an expected satisfaction rate of 70%.
Data collected
A structured questionnaire was used to collect the
baseline data and measure the patients’ experiences. After the
literature review, we designed the questionnaire and performed
face validation by two consultants; then, we conducted a pilot
study. Baseline data included gender, age, and education level.
Additionally, we collected data about the referral pattern to the
virtual clinic and how the patients knew about this service.
The questionnaire used to assess the patients’ experience and
satisfaction contained 13 questions with 5 Likert scales answers
(strongly agree, agree, neutral, disagree, strongly disagree). The
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questionnaire evaluated if the patients received instructions before
referral and if they received the call on time. The patients were
asked if the physician introduced themselves before discussing
the medical issue and if the patients understood their medical
condition clearly, and had their questions answered during the
virtual encounter. The patients were also asked if the clinic saved
time and money and if they were willing to use the virtual clinic
in the future and recommend it to their relatives. We explored
the patients’ preference to use virtual or physical clinics in the
future. The questionnaire included questions if the virtual clinic
was a reason to receive timely care and whether the patients were
comfortable and satisfied with the virtual clinic service.
The internal consistency of the questionnaire (reliability): The
internal consistency (reliability) of the 13 items of the questionnaire
was assessed using Cronbach’s alpha and showed high reliability
(coefficient=0.95).
Statistical analysis
Data were presented as frequencies and percentages. Bar
charts were used to graph the data. The internal consistency of
the survey was tested using Cronbach’s alpha (a value of 0.70 or
higher indicated good reliability of the questionnaire). We used
logistic regression analysis to evaluate factors affecting patients’
satisfaction and reported odds ratios. We included all baseline
variables in the multivariable logistic regression model. The
outcome was patients’ satisfaction (patients who answered agreed
and strongly agreed if they were completely satisfied with the
service). Model calibration was tested using Hosmer-Lemeshow
goodness of fit (p=0.73) and model discrimination with the
area under the curve (AUC=0.79). All statistical analyses were
performed using STATA 16 (Stata Corp- College Station- TXUSA). A p-value of less than 0.05 was considered statistically
significant.

Results
Baseline data
The study included 507 patients; 245 (48.32%) were males
and 262 (51.68%) females. Most of our participants’ age was
from 18 to 29 years (n=174; 34.32%) (Figure 1). The participants’
educational level was intermediate or lower (n=41), high school
(n=229), university (n=214) and postgraduate education (n=23)
(Figure 2). Referral to the virtual clinic was according to the
patients’ request (n=314, 61.93%) in most cases. The patients
knew about the virtual clinic through a phone call from the hospital
(n=247), previous experience with the virtual clinic (n=171),
hospital flyers (n=80) and advertisement (n=9) (Table 1).
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Figure 1: Age categories of the study participants.
Variable

(n= 507)

Male

245 (48.32%)

Female

262 (51.68%)

Age categories
18- 29 years

174 (34.32%)

30- 39 years

150 (29.59%)

40- 49 years

104 (20.51%)

50- 59 years

66 (13.02%)

60- 69 years

10 (1.97%)

Above 70 years

3 (0.59%)

Educational level
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Intermediate or lower

41 (8.09%)

High school

229 (45.17%)

University education

214 (42.21%)

Postgraduate

23 (4.54%)

Referral to the virtual clinic upon patient‘s request

314 (61.93%)
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How do you know about the virtual clinic?
I received a call

247 (48.72%)

Advertisement

9 (1.78%)

Previous experience

171 (33.73%)

Hospital flyer

80 (15.78%)

(Categorical data were presented as numbers and percentages)

Table 1: The baseline and demographic data of the virtual clinic patients.

Figure 2: The educational level of the study participants.
Patients’ experience with the virtual clinic
Most patients strongly agreed that they received clear
instructions before referral to the virtual clinic (n=293) and the
same number of patients stated that they received a call from the
virtual clinic on time.
The patients agreed that the physicians introduced
themselves and the virtual clinic service and asked if they were
calling at a suitable time before enquiring about their medical
conditions. The virtual clinic was helpful for the explanation of
the medical conditions clearly to most patients (agreed=29.98%,
strongly agreed=60.75%) and for answering their questions
(agreed=28.99%, strongly agreed=64.30%).

4

Most patients stated that the virtual clinic saved time and
money compared to their physical clinic visits (agreed=24.11%,
strongly agreed=66.01%). Almost 79% of the patients agreed/
strongly agreed to use the virtual clinic in future visits, and 73%
would recommend it to their relatives if suitable.
Sixty percent of the patients agreed/ strongly agreed that the
virtual clinic could replace the physical clinic, and 66% agreed
to have their regular follow-up in the virtual clinic. Eighty-seven
percent of the patients agreed/ strongly agreed that the virtual
clinic was the reason to receive timely care during the COVID-19
pandemic. The virtual clinic also reassured the patients about their
health conditions during the pandemic (agreed=25.84%, strongly
agreed=61.75%). Eighty-six percent of the patients agreed/
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strongly agreed that they were completely satisfied with the virtual clinic services (Table 2).
Question

Strongly
disagree

Disagree

Neutral

Agree

Strongly
agree

Did you receive clear instructions before referral?

9 (1.78%)

21 (4.14%)

42 (8.28%)

142
(28.01%)

293
(57.79%)

The clinic called you on time

3 (0.59%)

28 (5.52%)

28 (5.52%)

155
(30.57%)

293
(57.79%)

The physicians introduced themselves and the virtual clinic, and
they asked if they called in a suitable time before discussing medical
issues

1 (0.20%)

13 (2.56%)

29 (5.72%)

145
(28.60%)

319
(62.92%)

The virtual clinic helped me to know my medical condition clearly

1 (0.20%)

13 (2.56%)

33 (6.61%)

152
(29.98%)

308
(60.75%)

The virtual clinic answered my questions clearly

0

9 (1.78%)

25 (4.93%)

147
(28.99%)

326
(64.30%)

The virtual clinic saved time and money compared to my physical
clinic visit

1 (0.20%)

13 (2.57%)

36 (7.11%)

122
(24.11%)

334
(66.01%)

Do you like to use the virtual clinic in future visits?

20 (3.94%)

40 (7.89%)

45 (8.88%)

140
(27.61%)

262
(51.68%)

Would you recommend the virtual clinic to your relatives if their
physicians offered this option?

5 (0.99%)

19 (3.75%)

111
(21.89%)

143
(28.21%)

229
(45.17%)

Do you agree that the virtual clinic can replace the physical clinic?

18 (3.55%)

54
(10.65%)

122
(24.06%)

116
(22.88%)

197
(38.86%)

Do you prefer to have your regular follow-up in the virtual clinic?

25 (4.93%)

60
(11.83%)

68
(13.41%)

136
(26.82%)

218 (43%)

Do you agree that the virtual clinic was a reason to receive timely
care during the COVID-19 pandemic?

3 (0.59%)

13 (2.56%)

47 (9.27%)

127
(25.05%)

317
(62.52%)

Did you feel reassured and comfortable about your health during the
COVID-19 pandemic because of the virtual clinic?

5 (0.99%)

11 (2.17%)

47 (9.27%)

131
(25.84%)

313
(61.754%)

Are you completely satisfied with the virtual clinic?

14 (2.76%)

15 (2.96%)

42 (8.28%)

160
(31.56%)

276
(54.44%)

(Categorical data were presented as numbers and percentages)

Table 2: Patients’ experience with the virtual clinic.
Factors affecting patients’ satisfaction with the virtual clinic
Patients who answered agreed or strongly agreed to be completely satisfied with the virtual clinic services were merged into
one group. Factors affecting their satisfaction were evaluated using logistic regression analysis. Satisfaction was significantly lower
in patients above 70 years and those not referred to the virtual clinic upon their request. No other factors affected patients’ satisfaction
(Table 3).
Satisfaction

Odds ratio (95% Confidence interval)

p-value

30- 39

0.67 (0.33- 1.37)

0.27

40- 49

0.92 (0.40- 2.10)

0.84

Age group
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50- 59

0.50 (0.20- 1.25)

0.14

60- 70

1.91 (0.19- 18.79)

0.58

Above 70 years

0.03 (0.002- 0.40)

0.01

Gender

0.65 (0.36- 1.15)

0.14

High school

0.96 (0.31- 2.95)

0.94

University

0.72 (0.24- 2.19)

0.57

Postgraduate

0.58 (0.12- 2.72)

0.49

0.16 (0.08- 0.31)

˂0.001

Advertisement

0.71 (0.08- 6.47)

0.76

Previous experience

1.56 (0.72- 3.36)

0.26

Hospital flyers

1.92 (0.78- 4.72)

0.16

Education

Clinic referral upon request
No
How do you know about the clinic?

Table 3: Factors affecting patients’ satisfaction with the virtual clinic service.

Discussion
Providing remote healthcare services with the same
quality and efficacy as in-person services is a goal for healthcare
providers and patients. Telemedicine is replacing in-person service
gradually, and it can become the standard of care in the future. The
remote service can be provided through text messages, telephone
calls, or video encounters. Telemedicine aims to offer services to
patients unable to access medical services or those living in remote
areas. The COVID-19 pandemic has accelerated the healthcare
transformation in some countries [9]. During the pandemic,
many patients were exposed to the new experience of remote
medical services without prior preparation. The rapid transition to
remote healthcare services to overcome the hardships met during
the pandemic raised questions about the quality of the services
provided and patients’ satisfaction.
We performed a cross-sectional study to evaluate the
patients’ experience with the virtual clinic service in a primary
healthcare center during the COVID-19 pandemic. The study
included 507 patients; 86% were completely satisfied with the
virtual clinic services. Satisfaction was significantly lower in
patients above 70 years and those not referred to the virtual clinic
upon their request. In a randomized trial, Healy and coworkers
reported good satisfaction and a preference for a follow-up with
the virtual clinic after surgical procedures compared to the actual
clinic services [10]. Alharbi and associates reported a lower level
of satisfaction (68%) among patients who used virtual clinics in
6

different disciplines during the pandemic than in our study [11].
They reported a higher satisfaction rate in males and younger
patients [11].
Moreover, O’Reilly and associates reported a 58%
satisfaction rate among users of the virtual oncology clinic [5]. On
the other hand, Santoro and colleagues reported a 6.7/7 satisfaction
score in a multidisciplinary Down syndrome clinic [12]. The high
satisfaction rate reported in the Santoro study is similar to Alharbi
and associates, who found better satisfaction in the pediatric
virtual clinic [11]. Another study reported a 93% satisfaction rate
with the pediatric virtual clinic service during the pandemic [13].
The difference in satisfaction rates in different studies could be
attributed to the different patients’ characteristics who used the
virtual clinic; additionally, it could be related to the specialty of the
virtual clinic. Our study included patients who used the primary
healthcare service only. The variation in satisfaction rate reported
in other studies among different specialties should be considered
when implementing the virtual clinic service.
We found that the level of education did not affect
satisfaction, contrary to what was reported by Alharbi and
associates [11]. Abdulwahab and colleagues found that satisfaction
was affected by gender, internet service quality, and specialty
[14]. After the pandemic, factors affecting satisfaction should
be considered when implementing the virtual clinic service.
Moreover, proper education about the virtual clinic services could
improve satisfaction; we found that patients referred to the virtual
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clinic based on their request had higher satisfaction. Another study
emphasized the importance of face-to-face encounters before
referring patients to the virtual clinic [15].

70 years and those who did not choose to be referred to the virtual
clinic. Those two factors may be considered when planning future
virtual clinic services.

An important consideration when generalizing the virtual
clinic service after the pandemic is the cost-effective benefits of
this service. Theoretically, the virtual clinic could decrease the cost
of healthcare services by reducing the utilization of resources and
limiting transportation. However, the quality of the services may
have a negative impact on the cost if not provided effectively. Few
studies had evaluated the cost-effectiveness of telemedicine; none
of them were randomized. In a systematic review, Mistry reported
that the cost-effectiveness of telemedicine over conventional
methods was not conclusive [16]. A similar finding was reported
by Whitten and associates [17] in their review of 24 articles about
the cost of delivering telemedicine. On the other hand, other studies
reported potential cost-effectiveness advantages of telemedicine
[18].

References

In addition to patients’ satisfaction, several studies have
evaluated the effect of the virtual clinic service on the clinical
outcome. Kolesnik and associates compared patients’ preparation
for mitral valve surgery using in-person and virtual clinics
during the COVID-19 pandemic. They found no differences
in the ventilation time, hospital stay, and 30-day readmission
between the two approaches. Additionally, they reported a 91%
satisfaction rate with the virtual clinic service [19]. Al Ammari and
coworkers reported equal efficacy of virtual clinics for managing
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In summary, our study showed that most patients were
satisfied with the virtual clinic services. When planning future
services, we should consider factors affecting satisfaction, such
as the patients’ age and referral pattern. Pre-referral face-to-face
education could help to improve the service provided.

Study Limitations
Several limitations should be considered when interpreting
the results of this study. The study presented a single-center
experience, and generalization of the results may not be feasible
in all settings. Additionally, the study was performed in a primary
healthcare center, and its applicability to all medical specialties
needs further studies. However, the restricted inclusion of one
virtual clinic could be advantageous by creating a homogeneous
population. The study did not explore all factors that could have
affected the satisfaction with the service.

Conclusions
The patients were generally satisfied with the virtual clinic
services and logistics. Satisfaction was lower in patients older than
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