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ABSTRACT 

Background and Aim: Teleophthalmology (TO) is transforming eye care by overcoming 

geographic barriers and delivering services to underserved areas through digital 

innovation. Understanding ophthalmologists' perspectives is essential for the successful 

implementation of TO. This study examines their perceptions of TO, with a focus on 

factors that influence its adoption in clinical practice. 

Materials and Methods: This cross-sectional study surveyed 120 practicing 

ophthalmologists in Saudi Arabia using a structured electronic questionnaire. Statistical 

analysis was conducted to explore associations between demographics and TO awareness. 

Results: The study found high awareness of TO, with 65% of participants demonstrating 

strong understanding. Younger ophthalmologists (47.5% aged 20–29) and those with 

higher qualifications showed higher awareness. 73.33% considered TO more cost-effective 

than traditional care, and 86% expressed interest in additional training. 61% had attended 

over four TO sessions in the past year. 

Conclusion: The study reveals strong awareness, perceived cost-effectiveness, and interest 

in TO training, particularly among early-career ophthalmologists in Saudi Arabia's urban, 

government healthcare sector. Education is key for TO adoption, with efforts needed to 

expand rural access, develop structured training, and implement competency assessments 

to improve TO’s reach and quality of eye care. 
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Introduction: 

Teleophthalmology (TO) is revolutionizing eye care by bridging distances and breaking 

barriers, bringing critical services to underserved areas through digital innovation [1- 4]. TO 

models include store-and-forward, real-time, and hybrid approaches, allowing for flexible 

service delivery [5]. It is effective for early detection and management of conditions like 

retinopathy of prematurity (ROP), diabetic retinopathy (DR), and glaucoma, where timely 

screenings and interventions are crucial for optimal outcomes [6-8]. 

 

Research shows that TO achieves clinical results comparable to traditional methods, with 

strong patient satisfaction resulting from better accessibility and lower travel expenses [9-10].  

Advances in technology, internet, and AI have transformed teleophthalmology from a 

research concept into a vital clinical service, providing efficient and cost-effective care [11-

13]. Globally, TO is valued for its reliability, cost-effectiveness, and ability to provide care in 

areas lacking specialist access [14]. Challenges in teleophthalmology include limited internet 

access, high costs, low awareness, and resistance from some patients and providers. While 

patient satisfaction is high, providers often cite insufficient equipment and technical support 

as concerns [15-19].  

 

In Saudi Arabia, uneven distribution of healthcare professionals, especially in rural areas, 

hinders timely care. Teleophthalmology offers a solution, exemplified by the national ROP 

telemedicine initiative and DR screening projects [20-21]. Realizing the potential of TO 

requires investments in infrastructure, education, and policies. Saudi Arabia's Vision 2030 

prioritizes technology-driven solutions like teleophthalmology to improve healthcare access 

[22]. Future directions should focus on integrating AI, expanding remote monitoring, and 

increasing screening and follow-up programs for conditions such as cataracts and glaucoma. 

This study evaluates the perceptions of ophthalmic professionals in Saudi Arabia to identify 

challenges and opportunities in integrating teleophthalmology. Their insights aim to guide 

strategies for improving healthcare access and outcomes in the region. 

 

Materials and Methods: 

Ethical Consideration: Ethical approval (No.105/24/H) was obtained from Northern Border 

University’s Bioethics Committee. 
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Location and structure of study: This cross-sectional study in Saudi Arabia assessed 

teleophthalmology perceptions using an electronic questionnaire shared via email, 

WhatsApp, and professional networks. It included study details, consent, demographics, 12 

questions on TO awareness, and participants' personal experiences. 

Sampling method and study sample: The study randomly sampled 2,273 ophthalmologists 

in Saudi Arabia [23], with a minimum sample size of 117 calculated using STATA/SE 11.2 

based on a 50% hypothesized proportion, 35% observed proportion, 90% power, and 0.05 

alpha level. 

Statistical Analysis: Qualitative data were reported as frequencies and percentages, 

quantitative data as mean ± SD and range. Awareness was "adequate" (scores ≥9) or 

"inadequate" (scores <9). Chi-square and Fisher Exact tests analyzed associations, with 

significance at P<0.05. Analyses used STATA/SE 11.2 and MS Excel. 

Inclusion and Exclusion Criteria: The study included male and female ophthalmologists 

from Saudi Arabia's public and private sectors, excluding those not in active practice. 

 

Results: 

Among the 120 participants, the largest group (47.5%) was aged 20 - 29 with a slight male 

majority (55.83%). A significant proportion (89.2%) were employed within the government 

sector and based in urban areas. More than half of the participants (57.5%) were resident 

ophthalmologists.  Additionally, 31.7% of respondents had less than two years of experience 

in their field, and 56.7% had attained a bachelor’s degree. A comprehensive demographic 

breakdown is provided in Table 1. 

 

Table 1. Sociodemographic characteristics of the participants (n.=120) 

Variable No. % 

Age (years) 20-29 57 47.50 

30-39 24 20.00 

40-49 18 15.00 

≥50 21 17.50 

Gender Male 67 55.83 

Female 53 44.17 

Nationality Saudi 88 73.33 

Non-Saudi 32 26.67 
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Qualification Bachelor 68 56.67 

Master 19 15.83 

PhD 33 27.50 

Position Resident 69 57.50 

Specialist 16 13.33 

Consultant 35 29.17 

Work-place Governmental 107 89.17 

Private  13 10.83 

Work location City 107 89.17 

Periphery  13 10.83 

Total period of 

practice (years) 

< 3 38 31.67 

3-5 37 30.83 

6-8 8 6.67 

9-11 7 5.83 

≥12 30 25.00 

 

 

In terms of awareness about tele-ophthalmology (TO), 65% (78 participants) demonstrated an 

adequate level of awareness, while 35% had inadequate awareness. The mean awareness 

score was 08.25 (SD ± 3.70), with scores ranging from 0 to 12. Participants scored highest on 

questions related to the concept of TO as an imaging technology accessible via 

telecommunication channels, and as a tool for enhancing scientific knowledge through group 

discussions. Detailed responses to all awareness-related questions are available in Table 2. 

 

Table 2. Awareness about teleophthalmology (TO) among the participants (n.=120) 

Variable No. % 

1. Are you aware that TO involves capturing images 

digitally and transmitting them through communication 

networks for diagnosis and consultation? 

Yes 89 74.17 

No 1 0.83 

I don’t know  30 25.00 

2. Did you know that TO is also used for continuous 

medical education? 

Yes 87 72.50 

No 4 3.33 

I don’t know  29 24.17 
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3. Do you believe TO offers an advantage by providing 

real-time access to ophthalmic data through regular 

internet connections? 

Yes 80 66.67 

No 10 8.33 

I don’t know  30 25.00 

4. Did you know that TO enables patients to consult with 

ophthalmologists in real-time through video 

conferencing? 

Yes 62 51.67 

No 11 9.17 

I don’t know  47 39.17 

5. Are you aware that TO allows patients to transmit 

captured images later to specialists for subsequent 

diagnostic and treatment recommendations? 

Yes 81 67.50 

No 9 7.50 

I don’t know  30 25.00 

6. Did you know that TO enables specialists to examine 

images sent from distant locations?  

Yes 75 62.50 

No 12 10.00 

I don’t know  33 27.50 

7. Do you think TO can help reduce diagnostic errors by 

facilitating consultations with experts from across the 

country and around the world? 

Yes 82 68.33 

No 16 13.33 

I don’t know  22 18.33 

8. Do you think TO has the potential to greatly improve 

patient care in near future? 

Yes 91 75.83 

No 0 0.00 

I don’t know  29 24.17 

9. Do you believe that TO relies on images provided by 

referring healthcare professionals? 

Yes 97 80.83 

No 0 0.00 

I don’t know  23 19.17 

10. Are you aware that TO can facilitate expert 

consultations during surgical procedures? 

Yes 92 76.67 

No 6 5.00 

I don’t know  22 18.33 

11. Did you know that there are specialized software 

solutions designed for TO? 

Yes 63 52.50 

No 5 4.17 

I don’t know  52 43.33 

12. Are you aware that TO enables group discussions on 

social media to promote the advancement of scientific 

knowledge in ophthalmology? 

Yes 91 75.83 

No 6 5.00 

I don’t know  23 19.17 

Total score Mean ±SD 

Range  

8.25±3.70 

0-12 
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Inadequate 41 34.17 

Adequate 79 65.83 

 

A significant association was observed between participants' qualification status and their 

level of awareness about teleophthalmology (p-value = 0.01). The relationship with other 

sociodemographic variables is shown in Table 3. 

 

Table 1: Relationship between the TO awareness level and demographic variables of the 

participants (n.=120) 

Variable Inadequate 

(n.=41) 

Adequate 

(n.=79) 

X2 P 

No. % No. % 

Age (years) 20-29 25 60.98 32 40.51 6.40 0.09 

30-39 8 19.51 16 20.25 

40-49 5 12.20 13 16.46 

≥50 3 7.32 18 22.78 

Gender Male 25 60.98 42 53.16 0.67 0.41 

Female 16 39.02 37 46.84 

Nationality Saudi 29 70.73 59 74.68 0.21 0.64 

Non-Saudi 12 29.27 20 25.32 

Qualification Bachelor 26 63.41 42 53.16 8.68 0.01 

Master 10 24.39 9 11.39 

PhD 5 12.20 28 35.44 

Position Resident 28 68.29 41 51.90 4.46 0.11 

Specialist 6 14.63 10 12.66 

Consultant 7 17.07 28 35.44 

Work-place Governmental 36 87.80 71 89.87 FET 0.76 

Private 5 12.20 8 10.13 

Work location City 38 92.68 69 87.34 FET 0.54 

Periphery  3 7.32 10 12.66 

Total period of practice (years) <2 18 43.90 20 25.32 FET 0.06 

3-5 12 29.27 25 31.65 

6-9 1 2.44 7 8.86 
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9-11 4 9.76 3 3.80 

≥12 6 14.63 24 30.38 

 

X2: Chi-square test; FET: Fisher Exact Test; Statistical significance was considered at P<0.05 

 

For personal experiences with TO, 73.33% of participants found it more cost-effective than 

traditional hospital visits, 61% participants had attended more than four educational sessions 

on TO in the past one year and nearly 86% participants suggested that additional training 

sessions on TO would be beneficial for the ophthalmology professionals. (Figure 1). 

 

 
 

Figure 1: Participants’ personal teleophthalmology (TO) experiences (n.=120) 

 

Discussion: 

This is, to the best of our knowledge, the first study to explore ophthalmologists' perspectives 

on teleophthalmology (TO) in Saudi Arabia, offering valuable insights into how Saudi 

ophthalmologists perceive and experience this digital healthcare tool. Involving 120 

participants, primarily young, early-career professionals, the study reflects a generally 

positive attitude toward digital health integration in ophthalmology, which is particularly 

relevant in a nation with centralized healthcare.  
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Among participants, 47.5% were aged 20–29, with a male majority (55.83%), aligning with 

trends showing younger healthcare providers often more receptive to telemedicine and digital 

health innovations [24-25]. This younger demographic, already familiar with digital 

technology, holds promise for advancing TO in Saudi Arabia. 

Most participants (89.2%) were affiliated with government healthcare institutions located in 

urban areas, suggesting TO's potential to expand access to underserved rural regions. 

Additionally, with 57.5% of participants in residency, the study reflects early-career 

perspectives that are likely to shape the future of TO in ophthalmology. 

TO awareness was high, with 65% of participants demonstrating an adequate understanding, 

recognizing it as a tool for remote eye care and interdisciplinary collaboration. This aligns 

with research showing that telemedicine supports virtual case discussions and consultations 

[26]. The positive correlation between higher qualification levels and TO awareness further 

suggests that advanced training could drive TO adoption. 

From an economic standpoint, 73.33% of participants perceived TO as more cost-effective 

than traditional eye care, consistent with global studies reporting reduced financial burdens 

on patients [27-28]. Notably, 86% expressed interest in additional TO training, indicating 

enthusiasm for structured education as digital health expands in Saudi Arabia. This is 

consistent with studies supporting the ongoing development of digital skills, not only for 

healthcare providers but also as an integral part of educational curricula [29-30]. With 61% 

having attended more than five TO-focused sessions, the study underscores a strong 

commitment to professional development in TO. 

Limitations: The reliance on self-reported data could lead to response bias, as participants' 

perceptions of awareness and experience may not align with objective measures. Expanding 

future samples to diverse practice settings could offer a more comprehensive view of TO 

perspectives across Saudi Arabia.  

 

Conclusion: 

This study highlights the generally positive perception and growing awareness of tele-

ophthalmology (TO) among Saudi ophthalmologists, particularly among early-career 

professionals working in government healthcare settings in urban areas. A substantial portion 

of participants demonstrated adequate awareness of TO, recognizing its potential to enhance 

accessibility to eye care and facilitate professional knowledge sharing. The association 

between higher qualification levels and TO awareness underscores the importance of 
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advanced training in promoting digital health adoption. Additionally, the cost-effectiveness 

and the high demand for further TO training underscore the readiness of ophthalmology 

professionals to integrate digital health solutions into their practice. Future research 

encompassing a more diverse range of healthcare environments and using objective measures 

could provide a more comprehensive understanding of TO’s adoption and impact across 

Saudi Arabia. 
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