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Background: This study aimed to determine the rate of telemedicine (TM) use and the levels of awareness, knowledge, attitude, and 
skills of TM among primary healthcare (PHC) providers.
Methods: In a cross-sectional study, 104 PHC providers were subjected to a validated AKAS scale via Survey Monkey. The tool 
consists of 4 parameters that users can respond to using a 4-point Likert scale to assess their awareness (12 statements), knowledge (11 
statements), attitude (11 statements), and skills (13 statements) on TM. Total and percentage mean scores (PMS) were calculated for 
each parameter. Participants were categorized in each parameter into three categories: low (≤ 49% score), average (50–70% score), and 
high (≥ 71% score) levels. The association of AKAS levels with personal characteristics and TM use was investigated. The 
significance was set at p<0.05.
Results: One-half of participants (51%) reported current use of TM, and two-thirds (63.5%) reported a high level of AKAS, with 
a PMS of 72.9±14.7, 95% CI: 70.1–75.7. There were significant associations between the following: years of experience and levels of 
knowledge (Χ2

LT = 6.77, p= 0.009) and skills (Χ2
LT = 4.85, p = 0.028), respectively; and total household income and levels of skills 

(Χ2
LT = 6.91, p= 0.009). The rate of TM use was significantly associated with awareness levels (Χ2

LT = 6.14, p = 0.013). Lack of 
training ranked as the first barrier (45.5%), followed by connection problems and tools’ unavailability (35.1% each). The participants 
recommended providing TM training (41.1%) and stabilization of connection and networking signals (30.1%).
Conclusion: Despite their high level of TM awareness, the rate of TM use by PHC providers is less than satisfactory. Establishing 
standardized TM training and supporting the network signals are recommended. A large-scale study on the impact of TM integration 
with PHC services is necessary.
Keywords: telehealth, telecommunication, e-medicine, e-health integration, universal health coverage, Saudi, PHCs

Introduction
Telemedicine (TM) has various terms within the medical-care-based context, such as telehealth, e-health, and e-medicine; 
however, all these terms sustain the importance of operationalizing e-communication to provide high-quality healthcare 
services. The TM Guide to Assessing Telecommunications in Health Care1 defined TM utilization as using electronic and 
telecommunications technologies to provide and support health care when distance separates the participants. It includes 
utilizing information and communication technologies, tools, and services integrated into diagnostic, therapy, rehabilita-
tion, and medical decision-making virtually or at a distance.
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The utilization of TM, mainly during the COVID-19 pandemic, was a successful tool for managing various health- 
based conditions, increasing safe-distance care accessibility, improving care quality, and reducing healthcare costs in 
multiple areas and circumstances.2–8 TM could efficiently reach underserved areas such as rural communities and remote 
regions.4,9 It is a cost-effective strategy in such areas as it reduces geographical distance barriers, such as travel time, and 
sustains the concept of a home-bound healthcare approach that enhances patients’ and healthcare providers’ therapeutic 
communication.2,4,5,9–13

Integrating TM within healthcare services enhances care quality time, decreases cost-related expenses and read-
mission rates, reduces frequent visits, readmissions, and the time patients spend accessing health services and increases 
compliance.2,12,14 It delivers healthcare using different modalities embedded in information and communication tech-
nologies. It aims to advance healthcare, ranging from individual to population levels, by allowing the exchange of patient 
information for diagnosis and management of health problems, primary care prevention, and education of physicians via 
distance learning.9,14,15

TM services within primary healthcare centers (PHCs) improve the quality of care to exceed the traditional 
patient consultation. It enhances the continuity of care at the primary care level.16–18 It accelerates the achieve-
ment of universal health coverage by boosting primary care because it overcomes the shortage of qualified 
healthcare personnel.19–22 The demand for PHC services varies greatly, even within the same country, depending 
on the catchment region.23,24 and this requires the use of TM to minimize inequalities and poor healthcare 
quality.18–20,24–27 The efficacy of TM utilization by healthcare workers depends on their awareness, knowledge, 
attitude, and self-efficacy about TM. Several key associated factors are age, gender, social role, marital status, and 
income.28–31

Previous studies have shown that healthcare providers with higher levels of education tend to exhibit greater 
awareness and understanding of TM.32,33 Evidence also indicated that some healthcare providers with specific 
specialties, such as primary care and psychiatry, have a higher knowledge and awareness of TM due to its direct 
relevance to their practice.4,20,34,35 years of experience within the healthcare specialty is another factor that increases 
TM awareness among healthcare providers.4,34,36,37 The healthcare providers’ geographical locations have a positive 
association with the level of TM awareness due to their potential to address healthcare disparities and improve access 
to care in remote regions.4,38,39 Organizational support is another factor that actively promotes the healthcare 
providers’ knowledge, skills, and awareness about TM and its integration, which enhances their practice.4,40,41 

There is a need to examine and investigate the levels of awareness, knowledge, attitude, and skills among the 
healthcare providers in the PHCs.

In the Ministry of National Guard Health Affairs (MNG-HA), telemedicine is known as telehealth. It was introduced 
through the Corporate Clinical Performance and Innovation (CCPI) department, established in 2016, to achieve safe, 
efficient, effective, and innovative clinical care.42 The aim is to establish and deliver telehealth as an essential part of 
clinical practice, focusing on outpatient, primary care, telemonitoring, and chronic disease management. This is 
accomplished by integrating artificial intelligence (AI) in clinical practice to support its safety and quality and to deliver 
the basics of data science training to all clinical staff.43 There are several telemedicine programs in the MNG-HA, which 
include tele-health in the Ambulatory Care Clinic (ACC), tele-health in PHCs, tele-pathology, tele-radiology, tele-ICU, 
tele-emergency care, personal health records, personal health apps, and public health. One of the Saudi Vision 2030 
strategies is establishing a complete and accelerated implementation of virtual care and TM services, mainly in the PHCs. 
This study aimed to determine the rate of TM use and levels of TM’s awareness, knowledge, attitude, and skills among 
MNG-HA’s PHC providers in Riyadh city.

Methods
Study Design
This study was an a cross-sectional study using an online questionnaire via Survey Monkey (https://www.surveymonkey. 
com/r/JK5CFQW) (accessed on 26 July 2022) restricted to one participant per unique internet protocol (IP) address.
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Study Setting
MNG-HA provides medical services to all National Guard employees and their dependents in the Central, Western, and 
Eastern Regions and Madinah Provinces through Family Medicine and PHCs. Its vast scope includes more than 51 
PHCs, including satellites and special character clinics. The services rendered include medical and dental care; health 
promotion, prevention, and rehabilitation; urgent care services; ophthalmology and ENT; and mission coverage. 
Ambulatory care services for obstetrics, gynecology, and pediatrics are also available in the main PHCs.44 This study 
targeted the healthcare workers in the PHCs of MNG-HA in Riyadh city.

Study Participants
A convenient sampling technique was used to select the participants. These included Saudi and non-Saudi licensed healthcare 
providers, including resident practitioners, working full-time at any MNG-HA PHCs in Riyadh city for at least six months, and 
having basic English skills. Interns, students, or those who hold temporary positions in PHCs at the MNG-HA premises were 
excluded from the study. In a previous study, the sample size was calculated based on a prevalence of 39.53% for high skills 
related to telemedicine on AKAS. With a 95% confidence limit and a 10% margin of error, the estimated sample size was 92 
participants; those who responded to a completed questionnaire were 104 participants.

Data Collection Methods
Personal characteristics:

The investigators developed a set of questions that covered general demographic data and current use of the TM 
[Utilization of the TM includes utilizing any information and communication technologies, tools, and services integrated 
into diagnostic, therapy, rehabilitation, and medical decision-making virtually or at a distance].1

Assessment of TM Awareness, Knowledge, Attitude, and Skills:
The previously validated TM Awareness, Knowledge, Attitude, and Skills (TM-AKAS) tool45 assessed the partici-

pants’ awareness, knowledge, attitude, and skills. This tool was previously examined for its reliability.46 The Cronbach’s 
alpha for the five parameters were as follows: (Awareness = 0.784, Knowledge = 0.625, attitude =0.720, and skills = 
0.890. The tool has five sections:

● The first section of the TM-AKAS covers the awareness parameter and has 12 items that assess the participants’ TM 
awareness. Each item was responded to with “Know about it” (2 points), “Heard of it” (1 point), and “Don’t know” 
(0 points). Awareness was assessed in four categories: general information about TM education and learning of TM, 
providing distance healthcare and risk management, and diagnostic procedure of TM. Total and percentage 
awareness scores were calculated for each participant. The levels of awareness were categorized into three 
categories: low (≤ 49% score), average (50–70% score), and high levels (≥ 71% score).

● The second section covers the knowledge parameter that has 11 close-ended statements. Each statement was 
responded to with “yes” (1 point) and “no” (0 point). Knowledge was assessed in patient e-management and 
e-communication and patient follow-up and recording. Total and percentage knowledge scores were calculated for 
each participant. The levels of knowledge were categorized into three categories: low (≤ 49% score), average (50– 
70% score), and high levels (≥ 71% score).

● The third section covers the attitude parameter, which has 11 statements that measure the healthcare 
providers’ attitude toward utilizing the TM on a 5-point Likert scale. The total attitude score ranged from 
11 to 55 points, where 11 indicates the lowest score, and 55 is the highest. The attitude was assessed in two 
categories—accessibility and the existence of TM in a healthcare context and TM’s influence on the quality 
of healthcare services. Total and percentage awareness scores were calculated for each participant. The levels 
of attitude were categorized into three categories: (≤ 49% score), average (50–70% score), and high levels (≥ 
71% score).

● The fourth section covers the TM skills parameter, which has 13 statements; each was responded with “expert” (3), 
“mediocre” (2), “learner” (1), and “unskilled” (0). Skills were assessed in three categories: e-communication, 
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e-copying, scanning and documenting, downloading, installing software, and setting up. The total attitude score 
ranged from 0 to 39 points, where 0 indicates the lowest score and 39 is the highest. Total and percentage awareness 
scores were calculated for each participant. The levels of skills were categorized into three categories: low (≤ 49% 
score), average (50–70% score), and high levels (≥ 71% score).

● The fifth section includes four open-ended questions, which allowed the respondents to express their barriers against 
the use of TM in PHC practice and recommendations to upgrade its use.

Data Analysis
Data entry and statistical analysis were performed with the statistical package for the social science (SPSS) software 
program for Windows (version 28.0.1.1, © Copyright IBM Corporation, Armonk, NY, USA). Descriptive statistics such 
as percentages, means, standard deviations, and 95% confidence intervals were calculated. The Pearson Chi-square test 
and Chi-square test for linear (X2

LT) trend were applied for categorical data, and a student-independent t-test was used for 
continuous data. Statistical significance was considered at p <0.05 for all analyses.

Ethical Considerations
Participation in this study was voluntary. Participants were assured in a written informed consent that their responses 
would remain anonymous. They were asked to respond to the survey if they agreed to the informed consent. The 
Institutional Review Board (IRB) of the Ministry of National Guard-Health Affairs (MNG-HA) approved the study, with 
reference # RSS22R/012/07. This study was conducted in accordance with the Declaration of Helsinki.

Results
Personal Characteristics of PHC Providers
Table 1 shows the personal characteristics of a total of 104 PHC providers with different professional backgrounds, 
including nurses (31, 29.8%), physicians (29, 27.9%), and other professional backgrounds such as pharmacists, health 

Table 1 Personal Characteristics About the 
Healthcare Providers Who Works in the MNG-HA 
PHCs

Variables No (n=104) %

Professional Background

Physician 29 27.9
Nurse 31 29.8

Other 44 42.3

Age (in years)
≤ 44 years 80 76.9

45 or more years 24 23.1

Gender
Male 42 40.4

Female 62 59.6

Education
Bachelor’s degree 81 77.9

Postgraduate degree 23 22.1

Marital Status
Married 67 64.4

Non-married 37 35.6

Live with a family
Yes 92 88.5

No 12 11.5

(Continued)
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educators, and technicians (44, 42.3%). Most of the study participants (80, 76.9%) were 44 years old or less. Females 
represented the largest portion of the study participants (62, 59.6%) compared to their male counterparts (42, 40.4%). 
Bachelor’s degree holders showed the highest percentage in this study (81, 77.9%). Most of the study participants were 
married (67, 64.4%) and lived with their families. (92, 88.5%). More than half of the participants (58, 55.8%) had seven 
years of experience or more. Most participants (77, 74%) reported the need for <30 minutes to arrive at the intended PHC 
every day. Nearly one-half of the study participants (53, 54.6%) reported seeing less than 30 patients per day, and 51% 
reported current use of TM.

Levels of AKAS Parameters Among the Healthcare Providers
Table 2 shows the levels of awareness, knowledge, attitude, and skills (AKAS) among the primary healthcare providers at 
the MNG-HA according to different AKAS parameters in PHCs at MNG-HA. Nearly two-thirds of participants (63.5%) 
reported a high level of AKAS. However, this figure was the highest for knowledge parameter (85.6%), followed by 
attitude (70.2%), awareness (65.4%) and skill (49.0%) parameters. The overall percentage mean score (PMS) of AKAS 
score for participants was (72.9±14.7, 95% CI: 70.1–75.7). It was the highest for knowledge parameter (85.8±18.7, 95% 
CI: 82.2–89.4), followed by awareness parameter (74.3±25.1, 95% CI: 69.5–79.1), attitude parameter (73.4±18.7 CI: 
69.8–77.0) and then skills parameter (68.1±24.7 CI: 63.4–72.8). This table also shows the PMS of the components of 
each AKAS parameter. It was the highest in the “patient follow-up and recording” in the knowledge parameter (94.4 ± 
17.5), followed by “provided distance healthcare and risk management” in the awareness parameter (79.8 ± 27.6), 
“accessibility and the existence of TM” in attitude parameter (78.5 ± 23.1), and “e-communication” in skills parameter 
(73.3 ± 23.6).

Association of Awareness, Knowledge, Attitude, and Skills (AKAS) with Personal Data
Table 3 shows the relationship between the TM AKAS parameters and the personal data of the study participants. The 
result shows a significant association between years of experience and the level of knowledge (χ2

LT = 6.77, p= 0.009) and 
the level of skills in TM (χ2

LT = 4.85, p= 0.028). The skill level was also significantly associated with the total household 
income (χ2

LT = 6.91, p = 0.009).

Table 1 (Continued). 

Variables No (n=104) %

Total household income

< SR 20,000 63 60.6
SR 20,000 or More 41 39.4

Years of experience

≤ 6 Years 46 44.2
≥ 7 Years 58 55.8

Allowances or overtime

No 81 77.9
Yes 23 22.1

Travel time to the PHC

< 30 min 77 74
≥ 30 min 27 26

No of patients/Day

Less than 30 53 54.6
30 or more 44 45.4

Current use of TM

No 51 49.0
Yes 53 51.0

Notes: TM__telemedicine, SR__Saudi riyal
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Association of Awareness, Knowledge, Attitude, and Skills (AKAS) with Telemedicine 
Use
Table 4 shows a significant increase in the rate of TM use from 30.8% in a low level of awareness parameters score to 
34.8% and 60.3% in average and high awareness levels, respectively (χ2

LT = 6.14, p = 0.013). However, the use of TM 
was not associated with knowledge (p=0.436), attitude (p=0.345), skills (p=0.366), or overall AKAS (p=0.095) levels.

Table 2 Levels of Awareness, Knowledge, Attitude, and Skills (AKAS) Among the Primary Healthcare Providers at the MNG- 
HA According to Different AKAS Parameters

AKAS Parameters Low  
(≤ 49%)

Average  
(50%-70%)

High  
(≥ 71%)

PMS ± SD 95% CI

N % N % N %

Awareness Parameter 13 12.5 23 22.1 68 65.4 74.3 ± 25.1 69.5 – 79.1
Approaches of TM Utilization in the PHC 19 18.3 29 27.9 56 53.8 72.8 ± 31.1 66.8– 78.8

Existence of TM education/learning programs for HCP 14 13.5 25 24.0 65 62.5 75.8 ± 28.2 70.4 – 81.2
Provide distance healthcare and risk management 9 8.7 25 24.0 70 67.3 79.8 ± 27.6 74.5 – 85.1

Diagnostic Procedure of Telemedicine 17 16.3 35 33.7 52 50.0 68.9 ± 30.6 63.0 – 74.8

Knowledge Parameter 7 6.7 8 7.7 89 85.6 85.8 ± 18.7 82.2– 89.4
Patient e-management and e-Communication 12 11.5 27 26.0 65 62.5 77.2 ± 24.8 72.4 – 82.0

Patient’s follow-up and Recording 4 3.8 1 1.0 99 95.2 94.4 ± 17.5 91.0 – 97.8

Attitude Parameter 6 5.8 25 24.0 73 70.2 73.4 ± 18.7 69.8 – 77.0
Accessibility and Existence of TM in the healthcare context 6 5.8 24 23.1 74 71.2 78.5 ± 23.1 74.1 – 82.9

TM influence on the quality of healthcare services 5 4.8 41 39.4 58 55.8 69.2 ± 15.8 66.2 – 72.2

Skills Parameter 24 23.1 29 27.9 51 49.0 68.1 ± 24.7 63.4 – 72.8
E-communication 13 12.5 28 26.9 63 60.6 73.3 ± 23.6 68.8 – 77.8

E-copying, scanning, and e-documenting 27 26.0 27 26.0 50 48.1 65.7 ± 27.2 60.5 – 70.9

Downloading and setting-up 32 30.8 22 21.2 50 48.1 65.8 ± 28.2 60.4 – 71.2
Total AKAS 8 7.7 30 28.8 66 63.5 72.9 ± 14.7 70.1 – 75.7

Abbreviations: PMS, percent mean score, CI, confidence interval.

Table 3 Association Between the Levels of Telemedicine AKAS Parameters and Some Demographic 
and Work-Related Characteristics Among the Primary Healthcare Providers at the MNG-HA

Personal Data Awareness Knowledge Attitude Skills

Χ2LT p-value Χ2LT p-value Χ2LT p-value Χ2LT p-value

Demographic characteristics
Age 0.01 0.92 1.69 0.194 0.33 0.564 1.47 0.226

Gender 0.05 0.82 0.002 0.967 0.10 0.750 1.02 0.314
Education 0.003 0.957 0.64 0.424 0.76 0.382 0.33 0.566

Marital status 0.03 0.870 0.65 0.420 1.21 0.272 2.60 0.107

Living with Families 0.51 0.475 0.09 0.764 0.44 0.509 0.639 0.424
Total household income 0.037 0.847 0.23 0.629 0.77 0.379 6.91 0.009*

Work-related characteristics
Professional Background 2.76 0.096 0.03 0.859 3.79 0.052 0.18 0.67
Years of experience 0.419 0.518 6.77 0.009* 0.05 0.832 4.85 0.028*

Allowances or overtime 3.77 0.052 1.51 0.220 0.53 0.467 0.78 0.378

Travel Time to the PHC 0.16 0.687 0.86 0.354 0.05 0.818 0.69 0.407
Number of patients 2.20 0.138 0.66 0.417 0.30 0.584 2.09 0.149

Notes: Χ2LT Chi-Square test for linear trend; *statistically significant.
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Barriers and Suggestions for Using Telemedicine in the NGHA PHCs
Table 5 shows the main barriers to and recommendations for healthcare providers’ use of TM in PHC settings. Lack 
of training ranked as the first barrier (45.5%), followed by connection problems and unavailability of the tools 
(35.1% each). Other barriers were unlikely to use it or preferred to be physically in the clinic (11.7% each). The 
participants’ leading suggestions included more TM training (41.1%) and stabilization of connection and networking 
signals (30.1%).

Table 4 Association Between AKAS Parameters and Telemedicine Use Among the Primary Healthcare Providers at the MNG-HA

AKAS level

AKAS Parameters Low  
(≤49%)

Average 
(50%-70%)

High  
(≥71%)

χ2_LT p-value PMS (SD) t-value p-value

No % No % No %

Awareness

Telemedicine non-users 9 69.2 15 65.2 27 39.7 6.14 0.013* 81.1 ± 21.3 −2.91 0.005*
Telemedicine users 4 30.8 8 34.8 41 60.3 67.2 ± 27.0

Knowledge

Telemedicine non-users 4 57.1 5 62.5 42 47.2 0.62 0.432 85.1 ± 18.5 −0.78 0.436
Telemedicine users 3 42.9 3 37.5 47 52.8 85.0 ± 19.2

Attitude

Telemedicine non-users 3 50.0 15 60.0 33 45.2 0.90 0.342 75.0 ± 19.3 −0.95 0.345
Telemedicine users 3 50.0 10 40.0 40 54.8 71.7 ± 18.0

Skills

Telemedicine non-users 10 41.7 14 48.3 27 52.9 0.82 0.364 65.5 ± 25.5 0.91 0.366
Telemedicine users 14 58.3 15 51.7 24 47.1 70.8 ± 23.8

Overall AKAS

Telemedicine non-users 6 75.0 16 53.3 29 43.9 2.82 0.093 74.1 ± 13.1 −1.69 0.095
Telemedicine users 2 25.0 14 46.7 37 56.1 71.7 ± 16.3

Notes: *Statistical significance at p ≤ 0.05, χ2LT, Chi-square test for linear trend.

Table 5 Barriers and Suggestions for Using Telemedicine in the NGHA PHCs

Barriers N=77

No %

Connection Problem and Low Tools Quality 27 35.1

Lack of Training 35 45.5
Cannot reach the patients and Difficulty in examination or demonstrating an intervention 7 9.1

Not available and I do not get a chance or not applicable 27 35.1

Unlikely to use it and unhelpful or never need it Time-consuming 9 11.7
I have, or I prefer to be physically in the clinic or R/T my specialty 9 11.7

Recommendations N=73

No. %

More accessibility in PHCs and their related utilities should be mandated as well 13 17.8

Computers and Tools Availability in higher quality 4 5.5

Stabilize connection and network signals 22 30.1
Provide more Training 30 41.1
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Discussion
Our study showed high category scores in most of the AKAS’s parameters with the highest level in awareness parameter. 
It also highlights that some personal and work-related characteristics, such as the total income, professional background, 
years of experience, receiving allowances, or overtime, may positively impact the use of TM within the PHC. Further, 
lack of training ranked as the first barrier, and the provision of TM training was the main recommendation by the 
participants.

Examining TM’s awareness, knowledge, attitude, and skills within the PHCs at MNG-HA is essential in Saudi 
healthcare, mainly to comply with the Saudi Vision 2030 that calls for healthcare transformation.47–51 Nearly two-thirds 
of participants reported a high level of AKAS. However, this figure was the highest for knowledge parameters (85.6%), 
followed by attitude and awareness, while the skill parameters came last. These findings agree with those of a previous 
study of healthcare workers in Libya during the COVID-19 pandemic, where the highest level of AKAS was in 
knowledge (86.5%), while the lowest was in skills, which was around 36%.52 The low proportion of participants 
whose skills were high in our study (40%) agreed with the figure of 39.5% reported by healthcare professionals in the 
Datta study.53 However, Fouad et al, 2023 revealed that attitude toward telemedicine was high among the studied mental 
healthcare providers while average among the other studied variables [awareness, knowledge, and skills].46 These 
findings indicate that effective TM integration may lead to a positive utilization by the healthcare providers in the PHCs.

This low proportion of those reporting a high skill level in our study could explain the study results of barriers 
reported by healthcare workers, such as lack of training that ranked as the first barrier, followed by connection problems 
and unavailability of the tools. Several studies had similar results in various healthcare settings and approaches, such as 
home care,54 mental health,55 allied health, the nursing profession,56 and various clinical settings.36 PHC workers’ 
leading suggestions were more TM training and stabilization of connection and networking signals. Based on several 
studies, there is a need to consider the importance of including other Blockchain technologies in maintaining information 
security and medical record confidentiality in TM training, mainly in advanced technology tools such as Artificial 
Intelligence (AI).57–59 Considering such Blockchain technologies, training is essential to minimize the potential ethical 
barriers that may occur while using the TM by the PHC providers.

Our study showed that one-half of the participants had been using the TM during the study period. Several national 
and international studies highlight the positive impact of increasing healthcare professionals’ awareness of the effective 
utilization and integration of TM in healthcare.52,60–63 This was in agreement with the results of our study, where 
a significant difference was shown between the TM users group and the non-user group in the awareness parameter in 
favor of the TM user group. This increased healthcare providers’ awareness about the effective use of TM increases the 
acceptability of it among the patients and the healthcare providers,36,63–65 facilitates and accelerates the integration of the 
TM within the PHCs.61,63,66–69 Other studies imply that the current use of TM could positively impact the awareness 
levels of TM among healthcare providers.46,52,67 However, because of its cross-sectional design, the present study does 
not guarantee the temporal relationship between TM awareness and its use.

Various studies addressed several factors such as the total income, professional background, years of experience, 
receiving allowances or overtime, and current use of TM as significant factors that should be reconsidered to sustain 
effective integration and utilization of the TM in the PHCs.4,38,67,70–73 Our study results also reveal that some personal 
and work-related characteristics are associated with the levels of AKAS parameters among PHC providers. These 
characteristics include the total income associated with skill level and the duration of experience related to levels of 
knowledge and skills. In a study on PHC workers in Libya, respondents with professional computer skills had 
significantly higher awareness and attitude scores than those without. Andersen et al examined the key sociodemographic 
factors that enhanced the use of TM during the COVID-19 pandemic. They revealed that gender, race/ethnicity, 
educational attainment, confidence in filling out medical forms, and the COVID-19 fear scale were the major factors 
associated with TM use.74 However, none of these factors had any significant association with TM-AKAS parameters in 
our study.
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Limitations and Strengths
This study has some limitations: it was conducted only on PHC workers at the Ministry of National Guard; thus, the 
generalization of the findings may suffer from reporting bias. The study sample did not represent all PHC workers in the 
study setting; thus, the study might have been subject to selection bias. However, while the numbers are not representa-
tive, they provide baseline and significant results showing that problems occur in this population, which warrant further 
investigation. Moreover, the survey was conducted online, which could result in selection bias. The data were self- 
reported, making it subject to recall bias. The cross-sectional design does not guarantee the cause-and-effect relationship; 
thus, it is difficult to determine whether the exposure (demographic and work-related factors) or outcome (levels of 
awareness, knowledge, attitude, and skills on TM) came first.

Conclusions
This is the first study in Saudi Arabia to investigate PHC workers in a comprehensive survey about awareness, 
knowledge, attitude, and skills on TM and its use by PHC providers. It may act as a pilot study for others from similar 
countries on the hot topic of TM. The rate of TM use by PHC providers is less than satisfactory despite their high level of 
TM awareness. It highlights that some personal and work-related characteristics, such as the total income, professional 
background, years of experience, receiving allowances, or overtime, may positively impact the use of TM within the 
PHC. Lack of training ranked as the first barrier, and the provision of TM training was the main recommendation by the 
participants.

The study highlighted some recommendations to integrate TM within the PHC at MNGHA effectively. One of the 
recommendations is to provide training about TM for all the healthcare providers in the PHC centers and the potential 
healthcare receivers. Further, there is a need to enhance the connection stability and equip the PHC centers with high- 
quality audio-visual tools. Several studies show some challenges related to the capabilities and features of TM and the 
healthcare management system.4,75 However, such challenges could be easily overcome in the MNGHA in the existence 
of the Best-Care. The existence of such digital or electronic medical system is a core strategy that supports TM 
integration easily in the PHCs.4 A large-scale study on the impact of training on TM and its integration with PHC 
services is recommended.
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