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Abstract
Purpose: To determine the prevalence of computer vision syndrome (CVS) and its association with smartphone usage patterns among optometry students at Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Methods: In this cross‑sectional study, 107 optometry students participated between 2023 and 2025. Data were collected using a structured smartphone usage questionnaire and the validated Persian version of the CVS-Questionnaire (CVS‑Q). A CVS‑Q score ≥ 6 indicated CVS. Demographic characteristics, daily smartphone screen time, working distance, body posture during smartphone use, screen illumination, blue light filter use, sleep duration, and optical correction status was recorded. Refractive error was measured using an open-field autorefractometer and confirmed by retinoscopy. Statistical analyses were performed using SPSS v26 )p < 0.05).
Results: Participants’ mean age was 21.93 ± 3.88 years, with 64.5% female. CVS prevalence was 73.8%, with a mean score of 9.54 ± 5.82. The average daily smartphone screen time was 5.6 ± 1.4 hours, and the mean working distance was 35.37 ± 7.49 cm. The most prevalent symptoms were dryness (74.8%), burning sensation (72.9%), increased sensitivity to light (60.7%), and headache (57%). No significant associations were found between CVS severity and screen time, working distance, body posture, screen illumination, blue light filter use, sleep duration, refractive error, or optical correction (p > 0.05). Multiple linear regression analysis did not identify significant predictors of CVS severity (R² = 0.049, p = 0.075).
Conclusion: CVS is highly prevalent among optometry students and demonstrates a multifactorial etiology, extending beyond screen time and blue light exposure alone.
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Introduction
The use of digital devices has become an indispensable part of contemporary academic and professional life. Computers, tablets, and smartphones are widely utilized for education, communication, financial transactions, and entertainment. Globally, millions of individuals rely on digital screens for prolonged daily periods, raising concerns about digital eye strain (DES), also referred to as computer vision syndrome (CVS)(1). It is estimated that approximately 60 million people worldwide are affected by CVS, with nearly one million new cases reported annually (1).
CVS is defined as a group of eye- and vision-related problems resulting from prolonged use of digital screens (2). According to the American Optometric Association, CVS encompasses symptoms that arise when visual demands exceed an individual's visual abilities during screen use (3). These symptoms are commonly categorized into internal symptoms, such as eyestrain, headache, blurred vision, and diplopia, associated with accommodative and vergence stress, and external symptoms, including dryness, burning, irritation, and tearing, related to ocular surface dysfunction and reduced blink rate (2, 4).
The pathophysiology of CVS is multifactorial. Prolonged near work increases accommodative and convergence demands, potentially leading to transient accommodative lag, reduced fusional reserves, and visual fatigue (2). Simultaneously, digital screen use significantly reduces blink rate, from approximately 22 blinks per minute during reading to about 7 blinks per minute during screen use, resulting in increased tear evaporation and dry eye symptoms (5). Moreover, handheld devices such as smartphones are typically used at closer viewing distances than printed materials, increasing accommodative demand, particularly among non-presbyopic individuals (6). Boccardo reported that the average smartphone viewing distance was approximately 35 cm in young adults and 39 cm in presbyopes, corresponding to accommodative demands of 2.86 D and 2.56 D, respectively (6).
The global prevalence of CVS varies widely depending on population and diagnostic criteria, ranging from approximately 50% to over 90% (7-10). Among university students and young adults, high rates have been consistently reported. In Saudi Arabia, Almousa et al. found that 94% of medical students experienced at least one CVS symptom during the COVID‑19 pandemic, and 67% reported more than three symptoms (7). Similarly, a recent national cross-sectional study among Syrian medical students reported a CVS prevalence of 47% (11). In Bangladesh, Barna et al. documented a prevalence of 55.2% among bank employees, with headache (79%) and burning eyes (63%) being the most common symptoms (5). Other occupational groups also demonstrate high prevalence rates; for example, Shah and Saboor reported substantial CVS burden among bank workers in Pakistan (9), and Zenbaba et al. reported a prevalence of 70.4% among university instructors (8).
Risk factors for CVS include prolonged daily screen time, inappropriate viewing distance, excessive screen brightness, poor ergonomics, and female gender (4, 5, 7). Prolonged exposure to digital devices, particularly more than 4–6 hours per day, has been consistently associated with increased symptom severity (4, 7). Environmental factors such as high monitor brightness and inadequate room illumination may exacerbate visual discomfort (5). Additionally, musculoskeletal symptoms, including neck and shoulder pain, frequently coexist with CVS, especially among individuals with prolonged smartphone use and poor posture (12).
Despite widespread recommendations for preventive strategies—including ergonomic adjustments, scheduled breaks (e.g., the 20‑20‑20 rule), optimization of screen brightness, and use of computer-specific spectacles—the evidence supporting some interventions remains limited. A Cochrane systematic review concluded that there is low to very low quality evidence that progressive computer glasses provide meaningful reduction in asthenopia compared to other types of lenses (13). This highlights the need for evidence-based preventive approaches rather than reliance on commercially promoted solutions.
Accurate measurement of CVS is essential for epidemiological and clinical research. The CVS Questionnaire (CVS‑Q), developed and validated by Seguí et al., demonstrated acceptable psychometric properties, good internal consistency, and sensitivity and specificity above 70% for identifying symptomatic individuals (14). The use of standardized, validated tools enhances comparability across studies and improves reliability of prevalence estimates.
Although international data on CVS are abundant, evidence from Middle Eastern university populations—particularly among optometry students—remains limited. Optometry students represent a unique subgroup due to their intensive academic demands, extensive screen exposure for digital learning, and professional interest in visual health. Furthermore, understanding CVS within this population is particularly relevant, as they will become future eye care providers responsible for advising patients on digital eye strain prevention.
Therefore, the present study aimed to determine the prevalence of CVS and identify associated risk factors among optometry students at Shahid Beheshti University of Medical Sciences. By identifying modifiable behavioral and environmental factors, this study seeks to contribute to evidence-based strategies for mitigating CVS in high-risk academic populations.

Materials and Methods
Study Design and Participants
This cross‑sectional study was conducted among optometry students of the School of Rehabilitation Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran, between 2023 and 2025. A total of 107 students who met the inclusion criteria participated in the study. Participation was voluntary, and informed consent was obtained from all participants prior to data collection.

Ethical Considerations
This study was conducted in accordance with the principles of the Declaration of Helsinki. The research protocol was reviewed and approved by the Ethics Committee of Shahid Beheshti University of Medical Sciences, Tehran, Iran (Approval ID: IR.SBMU.RETECH.REC.1403.029). Written informed consent was obtained from all participants prior to enrollment. Participation was voluntary, and students were assured that their responses would remain confidential and would be used solely for research purposes. All collected data were anonymized prior to analysis to ensure participant privacy.

Data Collection
Data were collected using a structured general questionnaire on smartphone usage, the validated Persian version of the CVS-Questionnaire (CVS‑Q), and objective refractive assessment.
Demographic information including age and gender was recorded. Participants were asked about their past ocular history, past medical history, medication use, and history of refractive surgery.
Information regarding smartphone usage patterns during the previous month was obtained. The average daily smartphone screen time (hours per day) was recorded using the built‑in “screen time” feature of participants’ mobile devices.
Working distance from the smartphone was measured in centimeters in the sitting position. All students were instructed to sit comfortably and hold their smartphone at their usual viewing distance. The distance from the anterior corneal surface to the smartphone screen was measured and recorded in centimeters.
Participants were asked to estimate the average percentage of time spent using their smartphone in three different body positions throughout the day: sitting, supine (lying down), and standing. The total percentage was required to equal 100%.
Screen illumination during smartphone use was self‑reported qualitatively as low, medium, high, or very high. Participants also reported whether the blue light filter mode of their smartphone was activated during use. Average sleep duration per 24 hours during the previous month was recorded.
Optical correction status was categorized as glasses, contact lenses, both glasses and contact lenses, history of refractive surgery, or no correction. Objective refractive status of all participants was measured using an open‑field autorefractometer (SHIN‑NIPPON, Nvision‑K 5001, Japan). To ensure accuracy, refractive findings were reassessed using a Heine Beta 200 retinoscope. In cases of discrepancy between autorefractometer and retinoscopy results, retinoscopy findings were considered the reference standard.

Assessment of Computer Vision Syndrome
CVS was assessed using the validated Persian version of the CVS Questionnaire (CVS‑Q), originally developed by Seguí et al. and translated into Persian by Gholami et al. (14, 15). The questionnaire consists of 16 symptoms, each evaluated based on frequency and intensity. The final CVS score was calculated according to the standard scoring system. A total score ≥ 6 was considered indicative of CVS.

Statistical Analysis
Data were analyzed using IBM SPSS Statistics software (version 26.0; IBM Corp., Armonk, NY, USA). The level of statistical significance was set at . The normality of continuous variables was assessed using the Shapiro–Wilk test. As the distribution of the CVS score was non‑normal, non‑parametric tests were primarily applied for group comparisons. Pearson correlation analysis was used to evaluate associations between normally distributed continuous variables, while Spearman’s rank correlation was employed for ordinal variables. Differences in CVS scores between two independent groups were analyzed using the Mann–Whitney U test, and comparisons among more than two groups were performed using the Kruskal–Wallis test. Variables with a significance level of in univariate analysis were entered into a multiple linear regression model to assess their predictive value for CVS severity. Model fit was evaluated using the F statistic, coefficient of determination (), and adjusted . Standardized beta coefficients () and corresponding p‑values were reported for each predictor. All tests were two‑tailed.

Results
A total of 107 optometry students participated in this cross-sectional study. The age of participants ranged from 18 to 44 years, with a mean age of 21.93 ± 3.88 years. The majority of students (95.3%) were between 18 and 29 years old, while only 4.7% were older than 30 years. Among the participants, 38 students (35.5%) were male and 69 (64.5%) were female.
Regarding medical background, 3 participants (2.8%) reported a systemic medical history and 42 (39.3%) reported a past ocular history. Medication use was reported by 21 students (19.6%), and 6 students (5.6%) had undergone refractive surgery. In terms of optical correction, 41 students (38.3%) used glasses, 2 (1.9%) used both glasses and contact lenses, 58 (54.2%) had no optical correction, and 6 (5.6%) had a history of refractive surgery.
Most participants reported medium screen illumination during smartphone use (57%), while 29% reported low brightness and 14% reported high brightness. With respect to blue light filter use, 18.7% reported always using it, 6.5% most of the time, 16.8% sometimes, and 57.9% never. Blue control glasses were used by 14 students (13.1%). Regarding sleep duration, 55.1% of participants reported sleeping 6–7 hours per night, 19.6% less than 6 hours, 19.6% between 7–8 hours, and 5.6% more than 8 hours. Most students used Android operating systems (80.4%), while 19.6% used iOS.
The mean CVS questionnaire score was 9.54 ± 5.82, with scores ranging from 2 to 29. Based on the established cut-off point (score ≥ 6), 79 students (73.8%) were classified as having CVS, while 28 students (26.2%) were classified as not having CVS. Therefore, the overall prevalence of CVS among optometry students in this study was 73.8%.
The mean daily smartphone screen time was 334.10 ± 84.25 minutes, corresponding to approximately 5.6 hours per day, with a range of 60 to 560 minutes. The mean working distance from the smartphone was 35.37 ± 7.49 cm. Regarding body posture during smartphone use, the mean proportion of time spent in sitting position was 42.06 ± 20.32, in supine position 43.42 ± 21.49, and in standing position 14.34 ± 7.88.
Analysis of individual symptoms revealed that dryness was the most prevalent symptom, reported by 74.8% of participants, followed by burning sensation (72.9%), increased sensitivity to light (60.7%), headache (57%), itching (55.1%), feeling that sight is worsening (53.3%), blurred vision (53.3%), and tearing (51.4%). Moderate prevalence was observed for eye redness (46.7%), eye pain (46.7%), heavy eyelids (42.1%), and excessive blinking (41.1%). The least prevalent symptoms were colored halos around objects (25.2%), feeling of a foreign body (22.4%), difficulty focusing for near vision (19.6%), and double vision (8.4%).
Pearson correlation analysis demonstrated no statistically significant association between CVS score and screen time (r = –0.038, p = 0.701), working distance (r = –0.062, p = 0.528), sitting position (r = –0.005, p = 0.956), supine position (r = 0.062, p = 0.527), or standing position (r = –0.152, p = 0.117). Spearman correlation analysis also showed no significant association between CVS score and screen illumination (p = 0.703), blue light filter use (p = 0.793), or sleep duration (p = 0.979). A weak positive correlation was found between screen illumination and sleep duration (r = 0.196, p = 0.043).
Group comparisons using the Mann–Whitney test revealed no significant difference in CVS scores between users and non-users of blue control glasses (U = 491.5, p = 0.140) and no significant difference between Android and iOS users (U = 848.5, p = 0.668). Similarly, Kruskal–Wallis analysis showed no significant differences in CVS scores according to type of optical correction (p = 0.854) or CVS preventive protocol (p = 0.498).
Multiple linear regression analysis was performed to evaluate whether standing position and blue control glasses use could predict CVS severity. The regression model was not statistically significant (F = 2.651, p = 0.075) and explained only a small proportion of variance in CVS score (R² = 0.049; adjusted R² = 0.030). Neither standing position (β = –0.146, p = 0.129) nor blue control glasses use (β = –0.159, p = 0.099) showed a statistically significant association with CVS severity.
The distribution of CVS severity based on CVS-Q scores is illustrated in Figure 1, while the frequency distribution and prevalence of individual CVS symptoms across different severity levels are presented in Table 1.

Figure 1. Distribution of Computer Vision Syndrome (CVS) Severity Among Optometry Students Based on CVS-Q Scores

Table 1. Frequency Distribution and Prevalence of Individual Computer Vision Syndrome (CVS) Symptoms According to Severity Levels Among Optometry Students (n = 107)

	
	Never
	Sometimes, moderate
	Sometimes, severe
	Often, moderate
	Often, severe
	Prevalence
	95% C.I

	Burning
	29(27.1%)
	65(60.7%)
	4(3.7%)
	8(7.5%)
	1(.9%)
	72.9%
	(0.64 – 0.81)

	Itching 
	48(44.9%)
	52(48.6%)
	1(.9%)
	5(4.7%)
	1(.9%)
	55.1%
	(0.46 – 0.64)

	Feeling of a foreign body
	83(77.6%)
	19(17.8%)
	4(3.7%)
	1(.9%)
	0(0%)
	22.4%
	(0.14 - 0.30)

	Tearing 
	52(48.6%)
	50(46.7%)
	0(0%)
	5(4.7%)
	0(0%)
	51.4%
	(0.42 – 0.60)

	Excessive Blinking
	63(58.9%)
	39(36.4%)
	0(0%)
	3(2.8%)
	2(1.9%)
	41.1%
	(0.31 – 0.50)

	Eye Redness
	57(53.3%)
	45(42.1%)
	2(1.9%)
	2(1.9%)
	1(.9%)
	46.7%
	(0.37 – 0.56)

	Eye Pain
	57(53.3%)
	31(29%)
	6(5.6%)
	8(7.5%)
	5(4.7%)
	46.7%
	(0.37 – 0.56)

	Heavy eyelids
	62(57.9%)
	39(36.4%)
	0(0%)
	3(2.8%)
	3(2.8%)
	42.1%
	(0.32 – 0.51)

	Dryness
	27(25.2%)
	55(51.4%)
	4(3.7%)
	15(14%)
	6(5.6%)
	74.8%
	(0.66 – 0.83)

	Blurred vision
	50(46.7%)
	49(45.8%)
	0(0%)
	4(3.7%)
	4(3.7%)
	53.3%
	(0.43 – 0.63)

	Double vision
	98(91.6%)
	7(6.5%)
	2(1.9%)
	0(0%)
	0(0%)
	8.4%
	(0.03 – 0.13)

	Difficulty focusing for near vision
	86(80.4%)
	16(15%)
	0(0%)
	3(2.8%)
	2(1.9%)
	19.6%
	(0.12 – 0.27)

	Increased Sensitivity to light
	42(39.3%)
	46(43%)
	3(2.8%)
	10(9.3%)
	6(5.6%)
	60.7%
	(0.51 – 0.70)

	Colored halos around objects
	80(74.8%)
	23(21.5%)
	0(0%)
	3(2.8%)
	1(.9%)
	25.2%
	(0.17 – 0.33)

	Feeling that sight is worsening
	50(46.7%)
	45(42.1%)
	2(1.9%)
	7(6.5%)
	3(2.8%)
	53.3%
	(0.44 – 0.63)

	Headache
	46(43%)
	42(39.3%)
	10(9.3%)
	7(6.5%)
	2(1.9%)
	57%
	(0.47 – 0.66)




Discussion
The present study investigated the prevalence and associated factors of CVS among optometry students at Shahid Beheshti University of Medical Sciences. The overall prevalence of CVS in our sample was 73.8%, based on the CVS‑Q cut-off score (≥6). This prevalence is higher than that reported among university students in Saudi Arabia (51.1%) using the same validated CVS‑Q instrument(16), but comparable to findings from college students in Riyadh, where a prevalence of 76.1% was reported(17). The higher prevalence observed in our study may reflect differences in screen-use patterns, academic workload, and possibly greater awareness of ocular symptoms among optometry students.
With regard to symptom profile, dryness (74.8%) was the most prevalent complaint in our study, followed by burning sensation (72.9%) and photophobia (60.7%). Similarly, Alhassan et al. reported burning sensation and dryness among the most common symptoms in university students(16). The predominance of ocular surface–related symptoms in both studies supports the hypothesis that tear film instability and reduced blink rate during prolonged digital device use play a major role in CVS development (16).
The mean daily smartphone screen time in our study was approximately 5.6 hours, yet no statistically significant correlation was found between screen time and CVS score. In contrast, Alhassan et al. identified screen time exceeding 6 hours per day as a significant predictor of CVS (aOR = 2.28, p < 0.001)(16). The discrepancy may be attributed to differences in analytical approach (logistic regression vs. correlation analysis) or sample size variations. It is also possible that screen time alone is insufficient to predict CVS severity without considering additional ergonomic and behavioral factors.
In our study, female gender was not significantly associated with CVS severity. However, previous research has demonstrated a higher risk of CVS among females. Alhassan et al. reported that females had more than twice the odds of developing CVS compared to males (aOR = 2.13)(16). This gender difference has been attributed to potential hormonal influences on tear film stability and dry eye susceptibility(16). The absence of a significant gender association in our findings may be related to sample distribution or the relatively homogeneous academic environment of optometry students.
Refractive error and optical correction were not significantly associated with CVS score in our cohort. In contrast, Alhassan et al. identified refractive error as an independent predictor of CVS (aOR = 1.84, p = 0.005)(16). The lack of association in our study could be due to the high level of visual awareness among optometry students, leading to more appropriate refractive correction and reduced accommodative stress.
The mean smartphone viewing distance in our participants was 35.37 ± 7.49 cm, which is consistent with the findings of Boccardo, who reported an average smartphone viewing distance of approximately 35 cm in non‑presbyopic individuals and 39 cm in presbyopes(6). At a viewing distance of 35 cm, the accommodative demand is approximately 2.86 D (6). This sustained accommodative demand may contribute to internal CVS symptoms such as eyestrain and headache, which were frequently reported in our sample. The consistency between our measured viewing distance and Boccardo’s findings strengthens the external validity of our data regarding accommodative stress.
Regarding blue light–related factors, no significant association was found between CVS severity and the use of blue light filters or blue control glasses in our study. These findings align with Redondo et al., who demonstrated that blue‑blocking screen filters did not significantly affect accommodative dynamics or perceived visual discomfort during a 30‑minute near task(18). Their results suggest that blue light filtering does not meaningfully reduce accommodative lag or variability(18), supporting our finding that blue control glasses were not significantly associated with lower CVS scores.
Similarly, Jaiswal et al. concluded that current evidence does not conclusively link ocular discomfort from digital devices specifically to blue light exposure but rather to accommodative and ocular surface mechanisms (4). Sheppard and Wolffsohn also emphasized that management of DES should focus primarily on refractive correction, dry eye treatment, and ergonomic adjustments rather than blue light filtration alone (1). Collectively, these findings are consistent with our results and suggest that commercially promoted blue control lenses may not substantially reduce CVS severity.
Preventive strategies such as adherence to the 20‑20‑20 rule were not significantly associated with reduced CVS scores in our study. This finding is comparable to the interventional study by Alghamdi and Alrasheed, who reported that although tear break‑up time improved following implementation of the 20‑20‑20 rule, the overall CVS symptom score did not significantly decrease (p = 0.38) (19). These findings suggest that while short breaks may improve tear film stability, they may not sufficiently alleviate overall CVS severity, particularly when screen exposure remains high.
Finally, musculoskeletal posture variables (sitting, supine, standing) were not significantly correlated with CVS severity in our analysis. However, Czępińska et al. demonstrated a significant association between prolonged smartphone use and neck disability among physiotherapy students (12). Although musculoskeletal symptoms were not the primary focus of our study, coexistence of neck pain and ocular discomfort has been documented in digital device users (12), indicating a multifactorial etiology of CVS that warrants further investigation.
A key strength of this study is the use of the validated CVS‑Q, which enhances the reliability and comparability of the findings with previous research. Additionally, the inclusion of objective measures such as tear break‑up time (TBUT), working distance, and screen‑use patterns provides a more comprehensive evaluation of both subjective and clinical aspects of CVS. The study specifically targeted optometry students, a population with high digital exposure and strong awareness of visual health, offering valuable insight into CVS within a high‑risk academic group. However, several limitations should be acknowledged. The cross‑sectional design precludes causal inference between identified factors and CVS severity. The relatively small sample size and single‑center setting may limit generalizability to other university populations. Furthermore, screen time, preventive behaviors, and symptom reporting were self‑reported, which may introduce recall bias or response bias. Future longitudinal and multicenter studies with larger samples are recommended to better establish causal relationships and improve external validity.
Overall, the findings of this study are broadly consistent with previous literature indicating that CVS is highly prevalent among university students and is primarily associated with ocular surface instability and sustained accommodative demand rather than blue light exposure alone. The absence of significant associations with some traditionally recognized risk factors (e.g., refractive error, gender, screen time) highlights the complex and multifactorial nature of CVS in this specific academic population.
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