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Abstract

Telemedicine plays an important role in healthcare by improving the quality of the healthcare system.
However, various challenges associated with the effective implementation of telemedicine have been
reported. This study aimed to explore the awareness and utilization of telemedicine services among the
general population in the Al-Baha region of Saudi Arabia and the factors affecting it. Using a cross-sectional
design for the study, the quantitative approach was employed through a questionnaire-based survey. Data
from 359 participants from the Al-Baha general population were collected, including both males and females
over the age of 18. The analysis of the collected data shows a low level of familiarity within the general
population; indeed, 54.9% (197) of participants have experienced using telemedicine services. Moreover, the
study reveals that the major concerns influencing the use of telemedicine services are limited availability,
privacy and security, and quality of care. Almost half of the participants have used telemedicine, and they
expressed concerns related to quality of care, privacy and security, limited availability, and technical
difficulties. However, telemedicine was positively perceived among the participants. There is a need to raise
public awareness about the importance and effectiveness of telemedicine.

Categories: Epidemiology/Public Health, Quality Improvement, Healthcare Technology
Keywords: quality, ict, technology, healthcare, telemedicine

Introduction
Background

Over the past year, there have been extraordinary developments in the field of technology. More specifically,
information and communication technology (ICT) has witnessed tremendous growth in almost every sector
of the economy. ICT helps governments, businesses, and citizens increase the efficiency of communication
and enhance their capability to construct informed decisions that contribute to a knowledge-based economy
[1]. It has had significant influence in almost every sector of the economy, from education to business and
the overarching institutional framework. In the same way, ICT has also had a profound influence on the
medical industry. With its great potential to support rehabilitation and its benefits and implications for
clinical practice, ICT has demonstrated its uses in various areas of healthcare support [2]. Within these
areas, telemedicine is considered to have enacted a major positive change in the field of medicine, working
by electronically transmitting medical data from one location to another with the goal of enhancing patient
health and enabling long-distance patient care and maintenance of patient health records [3]. Moreover, it is
one of the methods that enable healthcare professionals to contact remote patients to offer them diagnostic
and therapeutic services as a result of the rapid advancement in communications technology [4].

Various studies discuss telemedicine from a range of angles, including the telemedicine practices and
associated challenges, implementation, benefits and drawbacks, and the perception of both health
practitioners and the general public. Ghaddar et al. [5] examine the factors affecting the utilization and
influence of telehealth services in Hispanic communities through an interview approach. The findings
showed that a positive attitude toward telehealth influences the intention to use it, while the intention to
use telehealth is associated with electronic health literacy. In a similar study, Wernhart et al. [6] examined
the difference in the utilization of telemedicine among current and future healthcare professionals through
an online survey, finding that professionals express higher levels of understanding of eHealth and
telemedicine concepts compared to students. Their study also highlights that professionals have concerns
regarding the effect of telemedicine use on the doctor-patient relationship and on data security and privacy
issues. In a recent study, Fouad et al. [7] reported that there was a positive attitude toward technology
among mental healthcare providers, but a lower level of skills, awareness, and knowledge. Furthermore,
there was a significant correlation between skill level, awareness, and knowledge of telemedicine.

In the context of Saudi Arabia, Albarrak et al. [8] examined the knowledge, willingness, and perception of
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telemedicine among physicians in the Riyadh region, finding a low level of knowledge regarding
telemedicine technologies, but a positive overall perception and willingness among physicians to use
telemedicine. Similarly, Alnajrani et al. [9] documented positive perception and a high level of willingness
among the general public to embrace the integration of telepharmacy services. The findings also showed a
correlation between the association of knowledge and willingness of the participants and their gender.
According to Mubaraki et al. [10], among 25 physicians from Taif, 36% (9) acknowledge the effectiveness of
telemedicine for improving therapeutic intervention, while 44% (11) believe that telemedicine has improved
the quality of care. Overall, numerous pieces of literature explore the effectiveness of telemedicine in
various settings. However, several other concerns are reported, including privacy, lack of training, cost, and
problems with ICT, all of which affect the adoption of telemedicine [8].

According to El Kheir et al. [11], out of 220 eligible physicians from King Fahad Hospital of the University
(KFHU), only two-thirds of physicians utilize smart gadgets to administer healthcare; meanwhile, 1 in 13
reported legal issues with regulations, indicating that only a small segment of the physicians are following
the telemedicine regulating guidelines. In Saudi Arabia, although authorities have implemented various
strategies and investments to improve the healthcare system in terms of telehealth, various cultural and
technical issues regarding telemedicine have been reported [12]. Similarly, other barriers include cultural,
economic, organizational, individual, technological, legal, and regulatory issues that affect the development
of the use of telemedicine [13]. Additionally, studies have shown a low level of knowledge regarding
telemedicine among physicians [8]. The demand for proficient and advanced healthcare has been increasing;
however, studies exist that assess the barriers relating to this area of study from the point of view of the
general public. Therefore, this study will explore the awareness of the population regarding telemedicine in
the Al-Baha region, specifically.

Research objectives and questions

The primary objective of the research was to explore the awareness and perception of telemedicine services
among the general population in the Al-Baha region, Saudi Arabia.

Significance of the research

Telemedicine provides many beneficial outcomes in terms of decision-making, diagnostic testing, training
staff, and data handling and recording. Therefore, evaluating the general public’s receptiveness to and
awareness of telemedicine would provide an effective way to promote acceptance and improve the quality
and safety of telemedicine practice. The study will help the relevant authorities invest effectively in health
literacy and promotion to increase public awareness of the welfare of telemedicine services in the region.
The study’s findings will help the relevant bodies understand the effect of sociodemographic characteristics
on satisfaction with telemedicine; therefore, they will be able to target a specific segment of the population
to promote a more effective healthcare system. Overall, the understating of the general public in terms of
perception and satisfaction will provide valuable data to help optimize the implementation of telemedicine,
thereby addressing the prevailing and increasing healthcare demands in the region.

Materials And Methods
Study design

To explore the awareness and utilization of telemedicine services among the general population in the Al-
Baha region, a cross-sectional design has been selected. This research design allows the collection of a large
set of data to provide a deeper understanding of the research objectives [14]. This is the most suitable
research structure for investigating the awareness and perception of telemedicine among the general
population, as it provides more efficient options for generalization from the study’s outcome. Moreover, the
design is considered more cost-effective and less time-consuming than other research methods, being
easier, quicker, and more economical while still allowing for the evaluation of prevalence [15]. Within this
structure, the study also utilized a quantitative approach, with primary data collected through a
questionnaire survey.

Study population and sample

Since the study aims to investigate the general population from the Al-Baha Region, data were gathered
from both males and females. To select the sample from this population, the convenience sampling method
was utilized, which is a useful sampling technique that allows the selection of the sample based on the
availability of the participants or at the convenience of the researcher [16]. Therefore, the sample for this
study was selected based on meeting the inclusion criteria, inclusive of the Al-Baha population, both male
and female, aged over 18 and possessing an interest in joining our study; and the exclusive criterion being
the population who are not from the Al-Baha region. To calculate the sample size, the following formula was
used:

SampleSize = (Z2zP(1—- P))/e?)/1
+((Z*XP(1-P))/(€N))
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where N is the total population (here, 506,866 as per 2020 data), P is the standard deviation, e is the margin
of error (here, 5%), and z is the z-score (here, 1.96 at a 95% confidence level). With this in mind, the
minimum sample size emerged as 384; however, the final sample size will be based on only the number of
complete, reliable responses.

Data collection

To collect the data, the study utilizes a self-reported online questionnaire comprising three sections, the
first of which includes a consent form that participants must complete before proceeding to the study
questionnaire. The second section includes sociodemographic data gathering, such as gender, age, marital
status, occupation, and level of education. The final section includes questions structured to assess the
awareness and perception of participants regarding telemedicine. The questionnaire was distributed among
participants through social media platforms, and data were collected through online methods, using an
online Google Form in Arabic.

A pilot study with 20 participants was conducted, and the results were used to assess reliability and validity.
A panel of three experts evaluated the questionnaire's validity by modifying the initial items to determine if
they were suitable for evaluation. The subject matter experts were tasked with rating each item on a four-
point scale based on its suitability and relevance, as shown in Table 1.

Item Score
Adequate (simple, relevant, and clear) 4
Adequate but needs minor revision 3
Needs major modification 2
Not so adequate (can be omitted) 1

TABLE 1: Grading of the validation scores

Variables
Age
24-18
34-25
44-35

64-55

65 or over

Data analysis

The collected data were entered into SPSS version 26.0. Qualitative data was expressed as numbers and
percentages, and a chi-squared test (x2) was applied to test the relationship between variables. Multivariate
regression analysis was conducted to assess independent predictors of good awareness and perception
among studied participants. The odds ratio was calculated at a confidence interval (CI) of 95%. A p-value of
<0.05 was considered statistically significant.

Ethical considerations

The study followed all the relevant ethical considerations, where the confidentiality and anonymity of the
participant data are considered at all stages of the research, including gaining approval to proceed from the
Al-Baha University research board during the first phase of data collection.

Results
Study participants

Overall, 400 respondents responded to the survey; however, 41 participants were not from the Al-Baha
region, so their data were not considered. Overall, data from 359 participants were considered. Table 2
represents the frequency and percentages of the demographic of the participants.

Frequency Percentage
178 49.6

64 17.8

72 201

39 10.9

6 1.7
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Gender

Female 212 59.1
Male 147 40.9
Nationality

Non-Saudi 2 0.6
Saudi 357 99.4

Marital status

Divorced 1 0.3
Married 160 44.6
Single 195 54.3
Widowed 3 0.8

Education level

Bachelor's degree and above 249 69.4
High school 93 25.9
Middle school 11 3.1
Primary school 6 1.7
Occupation

Student 153 42.6
Employee 113 31.5
Unemployed 65 18.1
Retired 26 7.2
Self-employed 1 0.3
Housewife 1 0.3

Area within the Al-Baha region

Al-Baha 149 415
Al-Mandaq 85 23.7
Bani-Hassan 28 7.8
Baljurashi 24 6.7
Ghamd Al-zanad 19 5.3
Al-Gura 18 5
Al-Mekwa 13 3.6
Al-Hajra 13 3.6
Qelwah 10 2.8

TABLE 2: Study participants’ basic descriptions

As per the above table, most study participants were 18 to 24 years old representing 49.6% (178), with 20.1%
(72) being between 35 and 44, and 17.8% (64) of participants being between 25 and 35 years. The results also
show a predominant 59.1% (212) response from females, and 99.4% (357) being Saudi natives. Similarly, data
revealed that 54.3% (195) of the study sample came from single participants, with 44.6% (160) of
participants declaring that they were married. Regarding the education of the participants, it was found that
69.45% (249) of study participants had attained a bachelor's degree or higher, while 25.9% (93) had a high
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school education background. It was also found that 31.5% (113) of the participants were employees, while
42.6% (153) were students, and 18.1% (65) were unemployed. The participants were mostly from Al-Baha,
while 23.75% (85) were from Al Mandaq, 7.8% (28) were from Bani Hassan, 6.7% (24) were from Baljurashi,
which points to a high level of diversity in the respondents.

Awareness of telemedicine

To examine the awareness and perception of the participants, the frequency percentage for each of the
questions was calculated with awareness and perception as the two criteria. The assessment of the
responses can be seen in Table 3.

Frequency Percentage
Familiarity with the concept of telemedicine
Slightly familiar 124 345
Moderately familiar 96 26.7
Not familiar at all 76 21.2
Very familiar 63 17.5
Ever used telemedicine services
Yes 197 54.9
No 162 451
Type of telemedicine services used
Online consultation with a healthcare professional 150 41.8
Video consulting with a healthcare specialist 78 21.7
Remote monitoring of a chronic condition 58 16.2
Never used 57 15.9
Follow-up on health status remotely 1 0.3
Mobile connection 1 0.3
Prescription re-disbursement 1 0.3
Monitor blood pressure readings 1 0.3
Contact through the Times program with home medicine 1 0.3
Aware of any of the services of communicative medicine provided in the community
Yes 232 64.6
No 127 35.4

TABLE 3: Awareness among the general population about telemedicine

Regarding the participants' familiarity with telemedicine, 34.5% (124) of participants indicated that they
were slightly familiar, while 26.7% (96) were moderately familiar with the concept, 21.25% (76) were not
familiar, and 17.5% (63) were very familiar. Approximately 54.9% (197) have actual experience of using
telemedicine, while 45.1% (162) have not. Regarding the type of telemedicine services used,

it was found that most study participants, 41.8% (150), have used telemedicine services for video consulting
with a healthcare specialist; 21.7% (78) have used video consulting with a healthcare specialist; and 16.2%
(58) have used telemedicine for the remote monitoring of a chronic condition. The data also revealed that
64.6% (232) of study participants were already aware of the available communicative medicine services in
their community, while 35.4% (127) had no awareness.

Perception of telemedicine

In terms of the perception of the participants regarding telemedicine as a concept, the outcome of each of
the questions is presented in Table 4. Regarding the participants’ perception of the reason for using
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telemedicine services, the data shows that 31.92% (204) use it for time-saving purposes; followed by 31.3%
(200), who use it for convenience; 20.97% (134) who use telemedicine services to access healthcare
professionals; and 6.57% (42) using the facility for reasons of cost-effectiveness. Only 4.69% (30) had never
used telemedicine services at the time of the data collection. While 26.145% (167) of participants expressed
concerns relating to quality of care, 23.47% (150) indicated that privacy and security was an issue, 21.28%
(136) mentioned limited availability, and 15.50% (99) had concerns relating to technical difficulties.

Frequency
Reasons for using telemedicine services
Save time 204
Convenient 200
Access to healthcare professionals 134
Cost-effective 42
Never used 30
None 1
Repeat medication 1
Specific concerns or reservations about telemedicine services
Quality of care 167
Privacy and security 150
Limited availability 136
Technical difficulties 99
Nothing 4
| have no concerns 1
| don’t know 1
The cost is sometimes high 1
No concerns 1

Information or education participants would like to receive regarding telemedicine services

How to access telemedicine services 209
What type of services are available 185
How to ensure privacy and security 135
How to use the technology 104
All the above 2
| don’t know 1

Are you ready to try telemedicine to get a diagnosis and follow up on your health?

Yes 287
| don't know 57
No 15

How telemedicine services could improve access to healthcare

Reducing travel time and costs 138
Increased access to specialized care 83
Increased availability of healthcare professionals 78
Improved coordination of care 52

2023 Talmesany et al. Cureus 15(11): e49732. DOI 10.7759/cureus.49732

Percentage

31.92

31.3

20.97

6.57

4.69

0.16

0.16

26.14

23.47

21.28

15.50

0.63

0.16

0.16

0.16

0.16

32.71

28.95

21.13

16.28

0.31

0.16

79.9

4.2

38.4

21.7

14.5
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Never used
All of the below

No improvements

3] 0.8
1 0.9
1 0.3

TABLE 4: Perception among the general population toward telemedicine

Variable

Variables
Age

24-18

34-25

44-35

64-55

65 or over
Gender
Female

Male
Nationality
Non-Saudi
Saudi

Marital status
Divorced
Married
Single
Widowed
Education level

Bachelor's degree and above

Furthermore, the data revealed that most participants, 32.71% (209), are willing to receive information about
how to access telemedicine services; 28.95% (185) would like to receive information about the type of
services available; while 21.13% (135) would be likely to accept information about how to ensure privacy and
security in telemedicine services; and 16.28% (104) of participants would like to receive information relating
to the use of the technology itself. Meanwhile, 79.9% (287) of respondents would use telemedicine to get a
diagnosis and follow up on their health, while only 4.25% (15) would not. Approximately 38.4% (138) believe
that telemedicine services could reduce travel time and costs, 23.1% (83) agree that it could increase access
to specialized care, 21.7% (78) agree that it could improve the availability of healthcare professionals, and
14.5% (52) believe that these services could improve the coordination of care.

Variables affecting telemedicine awareness and perception

To examine the factors affecting telemedicine awareness and perception, the study examined the association
between sociodemographic characteristics and the dimension of awareness and perception itself. To do so,
the two most represented questions were chosen; namely, familiarity with the concept of telemedicine
(awareness) and readiness to try telemedicine (perception). It was found that females and Al-Baha residents
had a significantly higher percentage of people who were very familiar with the concept of telemedicine (p=
<0.05) (Table 5).

Familiarity with the concept of telemedicine

Not familiar at all Slightly familiar Moderately familiar Very familiar P value*
33 (43.4) 62 (50) 49 (51) 34 (54) 0.222
12 (15.8) 15 (12.1) 20 (20.8) 17 (27)

19 (25) 27 (21.8) 17 (17.7) 9 (14.3)

10 (13.2) 18 (14.5) 9(9.4) 2(3.2)

2(2.6) 2(1.6) 1(1) 1(1.6)

34 (44.7) 76 (61.3) 61 (63.5) 41 (65.1) 0.038
42 (55.3) 48 (38.7) 35 (36.5) 22 (34.9)

0(0.0) 1(0.8) 1(1) 0(0.0) 0.723
76 (100) 123 (99.2) 95 (99) 63 (100)

0(0.0) 1(0.8) 0(0.0) 0(0.0) 0.555
37 (48.7) 57 (46) 44 (45.8) 22 (34.9)

38 (50) 64 (51.6) 52 (54.2) 41 (65.1)

1(1.3) 2(1.6) 0(0.0) 0(0.0)

47 (61.8) 92 (74.2) 71 (74) 39 (61.9) 0.11
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High school
Middle school
Primary school
Occupation
Student
Employee
Unemployed
Retired
Self-employed
Housewife

Area within the Al-Baha region
Al-Baha
Al-Mandaq
Bani-Hassan
Baljurashi
Ghamd Al-Zanad
Al-Gura
Al-Mekwa
Al-Hajra

Qelwah

21 (27.6)
6 (7.9)

2(2.6)

25 (32.9)
26 (34.2)
15 (19.7)
9 (11.8)
1(1.3)

0(0.0)

54 (43.5)
35 (28.2)
6 (4.8)

2(1.6)

30 (24.2)
1(0.8)

1(0.8)

42 (43.8)

21(21.9)

21(21.9)
3(3.1)

(1)

48 (50)
27 (28.1)
14 (14.6)
6 (6.3)
0(0.0)

(1)

28 (36.8)
14 (18.4)
2(2.6)
4(5.3)

9 (11.8)

21(33.3)
1(1.6)

2(3.2)

32 (50.8) 0.333
19 (30.2)

10 (15.9)

2(32)

0(0.0)

0(0.0)

25 (39.7) 0.001

15 (23.8)

TABLE 5: Association between sociodemographic characteristics and awareness

N.B.: * = the X test was used

Variables

Age

24-18
34-25
44-35
64-55

65 or over
Gender
Female
Male
Nationality

Non-Saudi

However, young participants (18-24 years), females, and students had a significantly higher percentage of
those ready to try telemedicine to get a diagnosis and follow up on their health (p=<0.05) (Table 6).

Are you ready to try telemedicine to get a diagnosis and follow up on your health? P value*
| don't know No Yes

36 (63.2) 8 (53.3) 134 (46.7) 0.007
2(3.5) 1(6.7) 61 (21.3)

15 (28.3) 5(33.3) 52 (18.1)

4(7) 0(0.0) 35(12.2)

0(0.0) 1(6.7) 5(1.7)

44 (77.2) 8 (53.3) 160 (55.7) 0.01

13 (22.8) 7 (46.7) 127 (44.2)

0(0.0) 0(0.0) 2(0.7) 0.777
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Saudi 57 (100) 15 (100) 285 (99.3)

Marital status

Divorced 0(0.0) 0(0.0) 1(0.3) 0.154
Married 22 (38.6) 8 (53.3) 130 (45.3)

Single 34 (59.6) 6 (40) 155 (54)

Widowed 1(1.8) 1(6.7) 1(0.3)

Education level

Bachelor's degree and above 33 (57.9) 8 (53.3) 208 (72.5) 0.235
High school 20 (35.1) 6 (40) 67 (23.3)

Middle school 2(3.5) 1(6.7) 8(2.8)

Primary school 2(3.5) 0(0.0) 4(1.4)

Occupation

Student 31 (54.4) 4(26.7) 118 (41.1) 0.004
Employee 6(10.5) 4(26.7) 103 (35.9)

Unemployed 15 (26.3) 6 (40) 44 (15.3)

Retired 4(7) 1(6.7) 21(7.3)

Self-employed 1(1.8) 0(0.0) 0(0.0)

Housewife 0(0.0) 0(0.0) 1(0.3)

Area within the Al-Baha region

Al-Baha 26 (45.6) 7 (46.7) 116 (40.4) 0.461
Al-Mandag 13 (22.8) 2 (13.3) 70 (24.4)

Bani-Hassan 6 (10.5) 2 (13.3) 20 (7)

Baljurashi 3(5.3) 2 (13.3) 19 (6.6)

Ghamd Al-Zanad 1(1.8) 2(13.3) 16 (5.6)

Al-Gura 1(1.8) 0(0.0) 17 (5.9)

Al-Mekwa 1(1.8) 0(0.0) 12 (4.2)

Al-Hajra 2(3.5) 0(0.0) 11 (3.8)

Qelwah 4(7) 0(0.0) 6(2.1)

TABLE 6: Association between sociodemographic characteristics and perception

N.B.: * = the X test was used

In the multivariate logistic regression analysis, gender and residence were not found to be significant
predictors of awareness of telemedicine among participants, with gender exhibiting a regression coefficient
(B) of 0.28, a Wald statistic of 1.44, p-value of 0.23, and an odds ratio (OR) of 1.23 (95% CI: 0.83-2.1).
Residence was similarly nonsignificant, with B = 0.23, Wald statistic of 0.12, p-value of 0.725, and OR of 1.26
(95% CI: 0.34-4.68). In assessing the perception of telemedicine, gender was also not statistically significant
(B =0.32, Wald statistic = 0.79, p-value = 0.372, OR = 0.72, 95% CI: 0.35-1.47). However, occupation emerged
as a significant predictor for the perception of telemedicine with B = 1.4, Wald statistic of 8.97, P value of
0.003, and an OR of 4.08 (95% CI: 1.26-10.26), indicating a substantial likelihood of positive perception in
certain occupational groups (Table 7).
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Variable
Awareness
Gender
Residence
Perception
Gender

Occupation

B Wald P value Odds ratio (Cl:95%)
0.28 1.44 0.23 1.23 (0.83-2.1)

0.23 0.12 0.725 1.26 (0.34-4.68)
0.32 0.79 0.372 0.72 (0.35-1.47)

1.4 8.97 0.003 4.08 (1.26-.10.26)

TABLE 7: Multivariate logistic regression analysis of the independent predictors of good
awareness and perception among studied participants

Discussion

It is crucial to study the perception and awareness regarding telemedicine as a way to better inform the
future implementation of rollout strategies. This study revealed a low level of familiarity regarding
telemedicine among the general population, with nearly half the study sample having never used the
service. The most common use of telemedicine among those respondents who have had experience with the
technology is online consulting with a healthcare professional, the remote monitoring of chronic conditions,
and video consulting with a healthcare specialist. Despite the lack of use in the sample, the study still
revealed a generally positive perception, with participants believing that telemedicine helps reduce travel
time and leads to improved coordination of care, increased access to specialized care, and increased
availability of healthcare professionals.

These outcomes mirror the findings by Albarrak et al. [8], Alnajrani et al. [9], and Mubaraki et al. [10], who
reported low-level knowledge and a positive level of perception among different sections of the population
in Saudi Arabia for a range of potential advantages, such as improved coordination of care, increased access
to specialized care, increased availability of healthcare professionals, and reduced travel time and costs.
These benefits would facilitate the reduction of unnecessary visits to health practitioners and the earlier
detection of illnesses. Generally, telemedicine has several benefits for the healthcare system, including quick
access to reliable medical information, increased access to higher-quality healthcare services in locations
with limited resources, and lower healthcare costs [17]. Indeed, several telehealth technologies have already
been implemented to enhance healthcare quality. The effective implementation of a Telehealth Emergency
SystemImplications is also required [18].

Interestingly, the multivariate logistic regression analysis of our data elucidates the differential impact of
demographic and occupational variables on the awareness and perception of telemedicine. Gender and
residence did not emerge as significant predictors for awareness, nor did gender for perception. This
indicates that these demographic factors may not play a pivotal role in telemedicine adoption, as supported
by a study assessing demographic influences on telemedicine use [19]. However, occupation showed a
significant association with perception, aligning with findings that clinician attitudes toward telehealth
vary with specialty, impacting utilization rates [20]. Individuals within certain occupational categories were
more likely to have a positive perception of telemedicine. This highlights the need for public health
strategies to consider the influence of professional roles and the potential for tailored interventions, as
occupational perspectives are crucial in shaping telemedicine perception and usage [20]. Additionally,
addressing the identified barriers such as technical challenges and resistance to change, as well as enhancing
training and policy interventions, is essential for widespread telemedicine adoption [21].

Furthermore, the study explores barriers to the mass utilization of telemedicine services, such as limited
availability, privacy and security concerns, and perceived quality of care. Al-Hazmi et al. [12] and Al-
Samarraie et al. [13] explored similar barriers, with the overall findings of these studies suggesting that the
implementation of quality education would be highly beneficial for improving healthcare services. The
significant role of occupation in shaping perception, as revealed by our study, suggests that such educational
interventions should be particularly targeted at professional groups who may not yet perceive the full range
of telemedicine benefits, thereby addressing one of the key barriers to telemedicine adoption.

Study

The study has provided valuable insight into the general population's perception and awareness of
telemedicine services. These findings are crucial for the general population and health practitioners to
better understand the role that telemedicine can play in the country and its beneficial aspects. The findings
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will also assist health authorities in investing more heavily in the quality of educational literature regarding
access to telemedicine services and the use of the technology itself. Moreover, potential strategies can be
implemented to mitigate the major risks; namely, limited availability, privacy and security, and quality of
care. Overall, the study provides a theoretical contribution to the literature regarding the utilization of
telemedicine among the general public in the region.

Limitations

Although the study has presented valuable data regarding the awareness and perception of the general
public, there are limitations. First, the study does not utilize the standard scale measurement for assessing
awareness and perception. Rather, the convenience sampling technique was used, which can result in
sampling error and respondent biases. Moreover, study findings can be limited because of the time effect, as
population views and perceptions are likely to change with time.

Future directions

This study provides direction for future studies, which could further explore the perception and knowledge
of telemedicine services among specific segments of the population, such as older people or women.
Similarly, future studies could be structured to compare telemedicine services among different regions,
including Al-Baha. Moreover, researchers could also explore the strategic framework for telemedicine
provision services in the region by exploring the risks and benefits associated with the implementation of
existing strategies.

Conclusions

This study found that almost half of the participants have never used telemedicine services, whereas the
most common use is online consultation with a healthcare professional. The main concerns of the
participants toward telemedicine were the limited availability, privacy and security, and quality of care.
However, the majority were ready to try telemedicine to get a diagnosis and follow up on their health
indicating a positive perception. There is a need to implement strategies to strengthen the security and
privacy of telemedicine services. Additionally, there is a need to educate the public about the value and
effectiveness of telemedicine.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Mohammed A. Alzahrani, Terad A. Talmesany, Meshal A. Alzahrani, Omran M.
Alzahrani, Sultan A. Alzahrani, Tahani K. Al-Omari

Acquisition, analysis, or interpretation of data: Mohammed A. Alzahrani, Terad A. Talmesany, Meshal
A. Alzahrani, Omran M. Alzahrani, Sultan A. Alzahrani, Tahani K. Al-Omari, Sumaeah M. Alghamdi

Drafting of the manuscript: Mohammed A. Alzahrani, Terad A. Talmesany, Meshal A. Alzahrani, Omran
M. Alzahrani, Sultan A. Alzahrani, Tahani K. Al-Omari, Sumaeah M. Alghamdi

Critical review of the manuscript for important intellectual content: Mohammed A. Alzahrani, Terad
A. Talmesany, Meshal A. Alzahrani, Omran M. Alzahrani, Sultan A. Alzahrani, Tahani K. Al-Omari, Sumaeah
M. Alghamdi

Supervision: Terad A. Talmesany

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Faculty of Medicine, Al-
Baha University issued approval REC/COM/BU-FM/2023/23. The proposed project has been approved on the
basis of the information provided in the application and its attachments. 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.

References

2023 Talmesany et al. Cureus 15(11): e49732. DOI 10.7759/cureus.49732 11 0f 12



Cureus

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bahrini R, Qaffas AA: Impact of information and communication technology on economic growth: Evidence
from developing countries. Economies. 2019, 7:21. 10.3390/economies7010021

Zonneveld M, Patomella AH, Asaba E, Guidetti S: The use of information and communication technology in
healthcare to improve participation in everyday life: a scoping review. Disabil Rehabil. 2020, 42:3416-23.
10.1080/09638288.2019.1592246

Calton B, Abedini N, Fratkin M: Telemedicine in the time of coronavirus. ] Pain Symptom Manage. 2020,
60:e12-4. 10.1016/j.jpainsymman.2020.03.019

Khan A, Alahmari A, Almuzaini Y, et al.: The role of digital technology in responding to COVID-19
pandemic: Saudi Arabia’s experience. Risk Manag Healthc Policy. 2021, 14:3923-34. 10.2147/RMHP.S317511
Ghaddar S, Vatcheva KP, Alvarado SG, Mykyta L: Understanding the intention to use telehealth services in
underserved Hispanic border communities: cross-sectional study. ] Med Internet Res. 2020, 22:e21012.
10.2196/21012

Wernhart A, Gahbauer S, Haluza D: eHealth and telemedicine: practices and beliefs among healthcare
professionals and medical students at a medical university. PLoS One. 2019, 14:e0213067.
10.1371/journal.pone.0213067

Fouad AA, Osman MA, Abdelmonaem YM, Karim NA: Awareness, knowledge, attitude, and skills of
telemedicine among mental healthcare providers. Middle East Curr Psychiatry. 2023, 30:5. 10.1186/s43045-
022-00272-3

Albarrak AI, Mohammed R, Almarshoud N, Almujalli L, Aljaeed R, Altuwaijiri S, Albohairy T: Assessment of
physician's knowledge, perception and willingness of telemedicine in Riyadh region, Saudi Arabia. ] Infect
Public Health. 2021, 14:97-102. 10.1016/j.jiph.2019.04.006

Alnajrani RH, Alnajrani NR, Aldakheel FS, et al.: An assessment of the knowledge, perception, and
willingness to use telepharmacy services among the general public in the Kingdom of Saudi Arabia. Cureus.
2022, 14:e31769. 10.7759/cureus.31769

Mubaraki AA, Alrabie AD, Sibyani AK, Aljuaid RS, Bajaber AS, Mubaraki MA: Advantages and disadvantages
of telemedicine during the COVID-19 pandemic era among physicians in Taif, Saudi Arabia. Saudi Med J.
2021, 42:110-5. 10.15537/smj.2021.1.25610

El Kheir DY, Alnufaili SS, Alsaffar RM, Assad MA, Alkhalifah ZZ: Physicians' perspective of telemedicine
regulating guidelines and ethical aspects: a Saudi experience. Int ] Telemed Appl. 2022, 2022:5068998.
10.1155/2022/5068998

Al-Hazmi AM, Sheerah HA, Arafa A: Perspectives on telemedicine during the era of COVID-19; what can
Saudi Arabia do?. Int ] Environ Res Public Health. 2021, 18:10617. 10.3390/ijerph182010617

Al-Samarraie H, Ghazal S, Alzahrani Al, Moody L: Telemedicine in Middle Eastern countries: progress,
barriers, and policy recommendations. Int ] Med Inform. 2020, 141:104232. 10.1016/j.ijmedinf.2020.104232
Spector PE: Do not cross me: optimizing the use of cross-sectional designs . ] Bus Psychol. 2019, 34:125-37.
10.1007/s10869-018-09613-8

Cvetkovic-Vega A, Maguina JL, Soto A, Lama-Valdivia ], Correa Lopez LE: Cross-sectional studies. Rev Fac
Med Hum. 2021, 21:164-70. 10.25176/RFMH.v21i1.3069

Stratton SJ: Population research: convenience sampling strategies . Prehosp Disaster Med. 2021, 36:373-4.
10.1017/51049023X21000649

Barbosa W, Zhou K, Waddell E, Myers T, Dorsey ER: Improving access to care: telemedicine across medical
domains. Annu Rev Public Health. 2021, 42:463-81. 10.1146/annurev-publhealth-090519-093711

Jaffe TA, Hayden E, Uscher-Pines L, Sousa J, Schwamm LH, Mehrotra A, Zachrison KS: Telehealth use in
emergency care during coronavirus disease 2019: a systematic review. ] Am Coll Emerg Physicians Open.
2021, 2:e12443. 10.1002/emp2.12443

Darrat I, Tam S, Boulis M, Williams AM: Socioeconomic disparities in patient use of telehealth during the
coronavirus disease 2019 surge. JAMA Otolaryngol Head Neck Surg. 2021, 147:287-95.
10.1001/jamaoto.2020.5161

Connolly SL, Miller CJ, Gifford AL, Charness ME: Perceptions and use of telehealth among mental health,
primary, and specialty care clinicians during the COVID-19 pandemic. JAMA Netw Open. 2022, 5:e2216401.
10.1001/jamanetworkopen.2022.16401

Scott Kruse C, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M: Evaluating barriers to adopting telemedicine
worldwide: a systematic review. | Telemed Telecare. 2018, 24:4-12. 10.1177/1357633X16674087

2023 Talmesany et al. Cureus 15(11): €49732. DOI 10.7759/cureus.49732

12 0f 12


https://dx.doi.org/10.3390/economies7010021
https://dx.doi.org/10.3390/economies7010021
https://dx.doi.org/10.1080/09638288.2019.1592246
https://dx.doi.org/10.1080/09638288.2019.1592246
https://dx.doi.org/10.1016/j.jpainsymman.2020.03.019
https://dx.doi.org/10.1016/j.jpainsymman.2020.03.019
https://dx.doi.org/10.2147/RMHP.S317511
https://dx.doi.org/10.2147/RMHP.S317511
https://dx.doi.org/10.2196/21012
https://dx.doi.org/10.2196/21012
https://dx.doi.org/10.1371/journal.pone.0213067
https://dx.doi.org/10.1371/journal.pone.0213067
https://dx.doi.org/10.1186/s43045-022-00272-3
https://dx.doi.org/10.1186/s43045-022-00272-3
https://dx.doi.org/10.1016/j.jiph.2019.04.006
https://dx.doi.org/10.1016/j.jiph.2019.04.006
https://dx.doi.org/10.7759/cureus.31769
https://dx.doi.org/10.7759/cureus.31769
https://dx.doi.org/10.15537/smj.2021.1.25610
https://dx.doi.org/10.15537/smj.2021.1.25610
https://dx.doi.org/10.1155/2022/5068998
https://dx.doi.org/10.1155/2022/5068998
https://dx.doi.org/10.3390/ijerph182010617
https://dx.doi.org/10.3390/ijerph182010617
https://dx.doi.org/10.1016/j.ijmedinf.2020.104232
https://dx.doi.org/10.1016/j.ijmedinf.2020.104232
https://dx.doi.org/10.1007/s10869-018-09613-8
https://dx.doi.org/10.1007/s10869-018-09613-8
https://dx.doi.org/10.25176/RFMH.v21i1.3069
https://dx.doi.org/10.25176/RFMH.v21i1.3069
https://dx.doi.org/10.1017/S1049023X21000649
https://dx.doi.org/10.1017/S1049023X21000649
https://dx.doi.org/10.1146/annurev-publhealth-090519-093711
https://dx.doi.org/10.1146/annurev-publhealth-090519-093711
https://dx.doi.org/10.1002/emp2.12443
https://dx.doi.org/10.1002/emp2.12443
https://dx.doi.org/10.1001/jamaoto.2020.5161
https://dx.doi.org/10.1001/jamaoto.2020.5161
https://dx.doi.org/10.1001/jamanetworkopen.2022.16401
https://dx.doi.org/10.1001/jamanetworkopen.2022.16401
https://dx.doi.org/10.1177/1357633X16674087
https://dx.doi.org/10.1177/1357633X16674087

	Assessing the Awareness and Perception of Telemedicine Among the General Population in the Al-Baha Region, Saudi Arabia
	Abstract
	Introduction
	Background
	Research objectives and questions
	Significance of the research

	Materials And Methods
	Study design
	Study population and sample
	Data collection
	TABLE 1: Grading of the validation scores

	Data analysis
	Ethical considerations

	Results
	Study participants
	TABLE 2: Study participants’ basic descriptions

	Awareness of telemedicine
	TABLE 3: Awareness among the general population about telemedicine

	Perception of telemedicine
	TABLE 4: Perception among the general population toward telemedicine

	Variables affecting telemedicine awareness and perception
	TABLE 5: Association between sociodemographic characteristics and awareness
	TABLE 6: Association between sociodemographic characteristics and perception
	TABLE 7: Multivariate logistic regression analysis of the independent predictors of good awareness and perception among studied participants


	Discussion
	Study
	Limitations
	Future directions

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


