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ABSTRACT 

Background: Dry eye syndrome (DES) is the leading eye disease globally. Studies on the association of DES with smart 
device use and prevalence are limited in Saudi Arabia. Therefore, this study aims to investigate the prevalence and 
predictors of DES.  

Methodology: This online cross-sectional survey was conducted in Saudi Arabia between January and July 2023. 
Schaumberg et al.'s questionnaire tool was used in this study. DES was determined according to WHS criteria 
(persistent or recurrent) by severe symptoms of dryness and irritation or a prior clinical DES diagnosis. Predictors of 
DES were identified using binary logistic regression analysis.  

Results: This study involved 440 participants. The most used device was the mobile phone (93.0%). Approximately 
one-third (29.8%) of participants reported using their smart devices for an average of 4-6 hours daily. Social media 
was the most documented cause of smart device utilization (74.3%). The total of study participants with DES is 
estimated to be 43.4%. The potential to have DES was higher in females, those aged 24-35 and 41-50 years, divorced, 
unemployed, spectacle wearers, and contact lens users than others (P < 0.05).  

Conclusion: DES is a prevalent health issue among the general Saudi population. Additional research is mandated to 
determine other DES-associated risk factors. Future studies should focus on recognizing approaches that could assist 
in reducing the incidence of DES, which results from the unavoidable prolonged digital device usage by considerable 
social groups. 
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1. INTRODUCTION 

Dry eye syndrome (DES) encompasses a diverse range 

of conditions, all linked by the common issue of 

insufficient lubrication of the eye's surface. DES is 

marked by the presence of symptoms such as discomfort 

and dryness in the eyes, which result from a lack of tears 

or tears that are of inadequate quantity or quality. These 

symptoms can significantly impact a person's quality of 

life.1 DES can be divided into two primary categories: 

aqueous-deficient and evaporative conditions. In both 

categories, there is a heightened tear film osmolarity 

accompanied by ocular surface inflammation.2 Indeed, 

hot, or windy weather conditions, the use of contact 

lenses, specific medications, medical issues like 

diabetes, the natural aging process, activities that 

diminish blinking frequency, and hormonal changes in 

women were mentioned as the main causes of DES.3 

While the prevalence of DES falls within a range of 7% 

to 34%, and this variation can be attributed to factors 

such as the type of diagnostic criteria used, or the 

specific population being studied, recent studies 

indicated a significant prevalence of DES in Saudi 

Arabia, with higher rates among specific patient 
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populations and risk factors such as gender, duration of 

disease, and contact lens use.4,5 Other major risk factor 

may include being Saudi Arabia with one of the most 

scorching desert climates, where temperatures can soar 

up to 50 degrees Celsius during the summer months, 

where this presents a significant risk factor for DES.6 

The usage of smartphones is in a significant increase and 

many factors and events led to this increase, including 

the COVID-19 pandemic, where elevated the level of 

digital screen usage among people due to the necessity 

of staying indoors and the motivation to work, study, and 

socialize remotely.7,8 As a response in the pandemic it 

was found that there is a significant increase of screen 

time including smartphone use in France,9 Canada,10 and 

Germany.11 Lately, there is an extensive presence of 

smartphones and social media use in Saudi Arabia.12 

Along with its presence, many health hazards were found 

to be associated with smartphones usage including 

fatigue, headache, dizziness, tension, and sleep 

disturbance.13 Besides, the increased prevalence of 

smartphones among young adult led to increased 

prevalence of smartphone addiction that is associated 

with musculoskeletal, upper limb, eye, and sleep 

complications.14 Additionally, it was found that 

smartphone use was associated with ocular 

manifestations, including ocular pain and dryness.15  

A previous study in Jordan and Iraq estimated that the 

prevalence of DES among university students is around 

33.4%.16 While the Saudi Arabian population faces an 

increased DES risk because of various epidemiological 

and environmental factors,17 they also face an increased 

risk of DES due to increased screen use and smartphone 

usage. Increased smartphone use is correlated with an 

upsurge in the risk of severe symptoms and clinical 

diagnosis of dry eye disease.18 The estimated prevalence 

of DES in individuals who use digital screens varied 

significantly, spanning from 9.5% to 87.5%,19 and this 

suggests that this uptick in screen utilization and 

smartphone use could potentially result in a rise in the 

prevalence of dry eye symptoms.8,20 Therefore, to fill the 

knowledge gap in Saudi Arabia, as limited research 

exists on this topic and its relationship with smart device 

use, this study aims to examine DES prevalence and its 

associated factors with smartphone use among the Saudi 

public. 

2. METHODOLOGY 

This online cross-sectional survey was conducted among 

the general public in Saudi Arabia between January to 

July 2023. The study sample was generated through 

convenience sampling. The survey link was distributed 

via social media platforms (Twitter, Snapchat, 

WhatsApp, and Facebook). This method of sampling can 

be considered under non-probability sampling. In this 

research all eligible people who met the inclusion criteria 

available at the time of conducting the study have been 

included. Based on previous research with a CI of 95%, 

SD of 0.5, and a margin of error of 5%, the minimum 

required sample size was 383 participants. 

An informed consent form was the first page of the 

questionnaire, which had provided an option to stop 

there or to continue. The aims of the study were clearly 

explained to the participants so that they could 

understand the need for them to participate. The letter of 

invitation into the study outlined the inclusion criteria. 

The inclusion criteria for this study were individuals who 

had smartphones, above the age of 18 years. The 

exclusion criteria were people who were not eligible or 

refused to participate and participants with any systemic 

conditions (e.g., diabetes mellitus and hypertension), any 

ocular diseases including (eye allergies), or participants 

using the following medications (e.g., menthol ointment, 

dopamine antagonists). 

A previous developed questionnaire by Schaumberg et 

al. (Women’s Health Study Questionnaire) was used to 

estimate the prevalence of DES among the study 

participants.21 Besides, this study collected demographic 

data for the participants including gender, age group, 

marital status, education, employment, monthly income, 

smoking status. In addition, this study examined the use 

of medical glasses, use of eye lenses, average time using 

smart devices, the most common reason for using smart 

devices, the most commonly used applications, and the 

self-rated quality and comfort of sleep. DES was defined 

as the presence of clinically diagnosed DES or the 

presence of severe symptoms (both irritation and dryness 

constantly or often). 

The questionnaire instrument was reviewed by clinicians 

at Umm Al-Qura University. They were asked about the 

clarity, understandability, face validity, and whether any 

of the questions were confusing. They stated the 

questionnaire was easy to read and answer. A pilot study 

with a few subjects was conducted beforehand for 

checking comprehension. The findings of the study 

demonstrated that the questionnaire is simple and easy to 

comprehend. 

Statistical analysis 

The Statistical Package for Social Science (SPSS) 

software (version 29) was used to analyse the data for 

this study. Categorical variables were presented as 

frequencies and percentages. Predictors of DES were 

identified using binary logistic regression analysis. DES 

was defined as having severe symptoms of dryness and 

irritation, either persistent or recurrent, or a prior clinical 

DES diagnosis. Statistical significance was defined as 

two-sided P < 0.05. 
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3. RESULTS 

This study involved a total of 440 participants. Around 

one-quarter of them (24.1%) were 51 years and over. 

More than half of them (59.5%) were married and hold 

bachelors’ degree (65.5%). Around 42.3% of them were 

employed. The monthly income for 63.0% of the study  

 

participants was more than 7500 Saudi Arabia riyal 

(SAR). Around one-fifth of the study participants were 

smokers (18.0%). Almost one-third of them (36.6%) 

reported that they have near-sightedness. Around half of 

them (49.1%) reported that they ear eyeglasses and 

19.5% use contact lenses. 

Smart devices utilisation pattern 

Table 2 presents smart devices utilisation pattern among 

the study participants. The most used device was the 

Table 1: Participants’ demographic 
characteristics 

Variable Frequency 
(%) 

Gender Males 220 (50.0) 

Age group 18-23 years 91 (20.7) 

24-30 years 65 (14.8) 

31-35 years 35 (8.0) 

36-40 years 32 (7.3) 

41-45 years 51 (11.6) 

46-50 years 60 (13.6) 

51 years and 
above 

106 (24.1) 

Marital 
status  

Single 150 (34.1) 

Married 262 (59.5) 

Divorced 19 (4.3) 

Widowed 9 (2.0) 

Education Secondary 
school or lower 

88 (20.0) 

Bachelor 288 (65.5) 

Higher 
education 

64 (14.5) 

Employment Retired 72 (16.4) 

Unemployed 93 (21.1) 

Employed 186 (42.3) 

University 
student 

89 (20.2) 

Monthly 
income 

Less than 2500 
SAR 

68 (15.5) 

2501-5000 SAR 50 (11.4) 

5001-7500 SAR 45 (10.2) 

More than 7500 
SAR 

277 (63.0) 

Smoking 79 (18.0) 

Any eye 
diseases? 

Near-
sightedness 

161 (36.6) 

Far-
sightedness 

51 (11.6) 

Aberration in 
sight 

49 (11.1) 

Use of glasses 216 (49.1) 

Use of eye lenses 86 (19.5) 

Table 2: Smart devices utilisation pattern 

Variable Frequency 

(%) 

The most commonly used device 

Mobile phone 409 (93.0) 

IPad or tablet 92 (20.9) 

Laptop or personal computer 104 (23.6) 

Television 91(20.7) 

Average time using smart devices (taken from 
device settings) 

Less than two hours 37 (8.4) 

2-4 hours 88 (20.0) 

4-6 hours 131 (29.8) 

6-8 hours 104 (23.6) 

8 hours and above 80 (18.2) 

The most common reason for using smart 
devices 

Calling and texting 78 (17.7) 

Social media 327 (74.3) 

Gaming 35 (8.0) 

Most commonly used applications 

Snap Chat 202 (45.9) 

TikTok 160 (36.4) 

YouTube 156 (35.5) 

Instagram 146 (33.2) 

Telegram 49 (11.1) 

Facebook 35 (8.0) 

Others 148 (33.6) 

How do you rate your ability to sleep and your 
comfort during sleep? 

Weak 131 (29.8) 

Good 309 (70.2) 
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mobile 

phone 

(93.0)). Approximately one-third 

(29.8%) of participants reported 

using their smart devices for an 

average of 4-6 hours daily. Social 

media was the most  

 

 

 

 

 

 

 

documented cause of smart 

device utilization (74.3%). Snap 

Chat was the most used 

application among our study 

sample (45.9%). The majority of 

the study participants (70.2%) 

rated their ability to sleep and 

their comfort during sleep good.  

Dry eye syndrome 
prevalence 

The total estimation of 

participants with DES (who have 

severe symptoms of dryness and 

irritation, either persistent or 

recurrent, or a prior clinical DES 

diagnosis) is 43.4%. Most of the 

participants who were diagnosed 

with DES by a clinician reported 

that they use moisturizing eye 

drops (94.0%) (Table 3). 

Predictors of dry eye 
syndrome 

Table 4 presents predictors of 

DES identified by the binary 

Table 3: Dry eye syndrome symptoms assessment 

Demographic variable Frequency (%) 

1. Have you ever been diagnosed by a clinician as having dry eye syndrome? 

Yes 168 (38.2) 

If yes, do you use moisturizing eye drops to treat the problem of dry eyes? 158 (94.0) 

Frequency Constantly Often Sometimes Never 

2. How often do your eyes feel dry (not wet enough)? 5.7) 13.9) 53.0) 27.5) 

3. How often do your eyes feel irritated? 3.6) 13.2) 50.9) 32.3) 

Table 4: Predictors of dry eye syndrome 

Variable OR (95% CI) P-value 

Gender Females (Reference) 1.00 

Males 0.35 (0.24-0.52) <0.001 

Age group 18-23 years (Reference) 1.00 

24-30 years 2.44 (1.26-4.74) 0.008** 

31-35 years 2.51 (1.13-5.59) 0.024* 

36-40 years 2.09 (0.91-4.78) 0.080 

41-45 years 2.47 (1.21-5.01) 0.013* 

46-50 years 2.71 (1.38-5.34) 0.004** 

51 years and above 1.44 (0.79-2.61) 0.234 

Marital status  Single (Reference) 1.00 

Married 1.35 (0.90-2.04) 0.148 

Divorced 3.64 (1.31-10.11) 0.013* 

Widowed 2.10 (0.54-8.14) 0.284 

Education Secondary school or lower 
(Reference)  

1.00 

Bachelor 0.87 (0.54-1.41) 0.578 

Higher education 1.42 (0.75-2.72) 0.284 

Employment Retired (Reference  1.00 

Unemployed 2.03 (1.09-3.79) 0.027* 

Employed 1.01 (0.58-1.76) 0.969 

University student 0.64 (0.34-1.23) 0.181 

Monthly income < 2500 SAR (Reference) 1.00 

2501-5000 SAR 1.71 (0.82-3.58) 0.153 

5001-7500 SAR 1.41 (0.66-3.00) 0.378 

More than 7500 SAR 0.90 (0.53-1.54) 0.698 

Are you a current 
smoker? 

No (Reference) 1.00 

Yes 0.81 (0.49-1.33) 0.410 

Any eye diseases? No (Reference) 1.00 

Near-sightedness 1.43 (0.93-2.20) 0.108 

Far-sightedness 1.12 (0.59-2.10) 0.734 

Aberration in sight 1.66 (0.88-3.14) 0.118 

Do you wear a 
medical glass? 

No (Reference) 1.00 

Yes 2.05 (1.40-3.01) <0.001 

Do you use eye 
lenses? 

No (Reference) 1.00 

Yes 1.76 (1.09-2.83) 0.020* 
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logistic regression analysis. The potential to have DES 

was higher in females, those aged 24-35 and 41-50 years, 

divorced, unemployed, spectacle wearers, and contact 

lens users than others (P < 0.05). 

4. DISCUSSION 
Dry eye syndrome includes various conditions 

characterized by insufficient eye lubrication. It leads to 

discomfort and dryness due to inadequate or low-quality 

tears, significantly affecting one's quality of life. Indeed, 

increased smartphone use is linked to an elevated risk of 

clinical diagnosis of DES and severe DES symptoms.18 

This implies that the increased screen time and 

smartphone usage may lead to a potential increase in the 

occurrence of dry eye symptoms.8,20 Moreover, the Saudi 

Arabian population has an increased DES because of 

epidemiological and environmental factors.17 Therefore, 

this research aimed to examine the prevalence of DES 

and its associated factors with smartphone use among the 

Saudi public. 

One of the remarkable trends in eye care is the swift 

worldwide increase in myopia, commonly known as 

near-sightedness. The current investigation found that 

about one-third of participants (36.6%) reported 

experiencing near-sightedness. These results are close to 

the global prevalence, as near-sightedness affects more 

than 28% of the world's population, and projections 

indicate that around half of the world's population 

(totalling approximately five billion people) will 

experience some level of near-sightedness by 2050.22 

Near-sightedness can result in squinting, eye fatigue, 

headaches, and substantial visual impairment,23 and dry 

eye patients exhibit impaired functional visual acuity as 

well, and this lead to an abnormal visual function. In 

matter of fact, dryness and ocular surface discomfort 

along with near-sightedness are a well-known symptoms 

experienced by computer users.24 

Smartphones are currently the most popular form of 

mobile devices.25,26 Therefore, as a parallel result, in this 

study, it was found that the mobile phone was the most 

frequently used device, with 93.0% of participants using 

it, with approximately one-third (29.8%) of the study 

participants reported using their smart devices for an 

average of 4-6 hours each day. This similar to a previous 

study that was conducted in China, where the average 

duration of mobile phone usage was 5.4 for males and 

6.1 for females among university students,27 and 6 hours 

in another study that was conducted in India as well.27 

Indeed, the frequency and duration of smartphone usage 

were found to be linked to personality traits and 

demographic factors, such as age and gender.28  

The findings of this study showed that the primary 

reason for using smart devices was social media, 

reported by 74.3% of participants, as a matter of fact, 

social media has become a part of daily life people use.29 

The primary motivations for using social media services 

on mobile devices were to stay informed, maintain social 

connections, and find diversion or entertainment.30 

Moreover, social media became the primary reason for 

using smart devices 29 and this interprets the increased 

use of social media in smart devices. Additionally, 

among this study sample, Snapchat was the most 

frequently used application, with 45.9% of participants 

using it. Indeed, in 2015, Saudi Arabia had the eighth-

highest users on Snapchat worldwide, where 

approximately 26% of Saudi teenagers uses Snapchat, 

even if the percentage of users is different than this study 

finding for sampling differences, there is a clear increase 

of mobile phone and social media usage among Saudis 

and a higher estimation of increasing number of users of 

social media and smart devices with time in Saudi 

Arabia.31 Interestingly, Snapchat has gained growing 

popularity in Saudi Arabia, with a penetration rate of 

13%.32 Snapchat is commonly used for sharing videos, 

pictures, and text messages; approximately 30% of Saudi 

Arabian Snapchat users spend one hour every day on the 

app, and more than 30% spend two hours daily on it.33  

Most of this study participants (70.2%) reported having 

a good ability to sleep and feeling comfortable during 

sleep. Indeed, there is a significant relationship between 

DES and feeling comfortable during sleep, where poor 

sleep quality was significantly associated with more 

severe dry eye symptoms.34 Besides, shorter sleep 

duration is associated with a higher prevalence of DES.35 

However, the findings concerning that an increased sleep 

quality and comfort during sleep isn't inline to the 

findings of a previous study, where increased 

smartphone use can alter the quality of sleep.36 Also, in 

Saudi Arabia, it was found that sleep disturbances and 

poor sleep quality are prevalent among Saudi adult.37,38  

Additionally, the total estimation of participants with 

DES (who have severe symptoms of dryness and 

irritation, either persistent or recurrent, or a prior clinical 

DES diagnosis) is 43.4%. This finding is consistent with 

the literature. An earlier study conducted in the western 

region of Saudi Arabia indicated a high prevalence of 

DES among study participants.39 Another earlier study 

from Riyadh found that 40.7% of participants were 

previously diagnosed with DES.40 Indeed, several factors 

are associated to the incidence of DES including gender, 

duration of disease, climate, and contact lens use.5 In this 

study, most participants (94.0%) diagnosed with DES 

indicated using moisturizing eye drops. Effectively 

treating this widely prevalent condition can significantly 

enhance individuals' quality of life and prevent harm to 

the eye's surface.41 The use of moisturizers is 

significantly employed in the treatment of DES. 
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However, it is indicated that the first-line treatment of 

DES includes tear substitution with artificial tears, 

ointments, and gels to moisturize the eye's surface.42,43 

Other treatment options include moisture chamber use, 

therapeutic contact lenses, and punctual plug 

occlusion.43 

After examining various demographic factors and their 

correlation with the likelihood of developing DES, the 

study identified that females, those aged 24-35 years and 

41-50 years, divorced, unemployed, those who wear 

eyeglasses, and those who use contact lenses were more 

likely to have DES compared to others. In fact, gender 

differences may alter the prevalence of DES, where just 

like this study findings, females tend to have DES signs 

and symptoms more than males.44 The increased 

prevalence of DES in females is highly related to the 

presence of a role of sex hormones in DES, where 

hormonal imbalances, particularly estrogen and 

androgen insufficiency, may contribute to the onset or 

worsening of DES, especially in menopausal women.45 

Similar to the findings of this study, DES was more 

prevalent in older individuals,46 where aging-related 

factors (like oxidative stress, declined blink rates, 

androgen deficiency, and polypharmacy) can predispose 

older adults to DES.47 Additionally, wearing eyeglasses 

is considered a risk factor for DES,48 and wearing contact 

lenses is also for a long term may significantly increase 

the incidence of DES.49 Contact lenses can disturb the 

tear film structure, adversely impact the eye's surface, 

and cause dryness.50 Lastly, to mitigate the growing 

concern of DES exacerbated by increased smartphone 

usage in Saudi Arabia, it is imperative to launch public 

awareness campaigns promoting responsible screen time 

practices and advocating for regular eye examinations. 

Additionally, tailored interventions should be developed 

to address specific demographic groups, including 

females, older individuals, and contact lens wearers, in 

order to provide targeted support and effective 

management of DES within these populations. 

5. Strengths and Limitations 
This study is among the first few studies that examined 

the prevalence of dry eye syndrome in association with 

smartphone use in the general population in Saudi 

Arabia. This investigation has limitations, including the 

cross-sectional design, which limited the ability to 

explore the causal relationship between the study 

variables. Also, convenience sampling may have 

overlooked some members of the investigation 

population. Therefore, results need to be interpreted with 

caution. 

6. CONCLUSION 

This study underscores the rising trends of DES and the 

potential impact of increased smartphone usage on eye 

health in Saudi Arabia. It highlights the need for 

proactive measures to educate the public on responsible 

screen time and the importance of regular eye check-ups, 

particularly for at-risk groups. By addressing these 

issues, we can work towards enhancing eye health and 

overall well-being in the population. Future research 

should implement the longitudinal study design and 

random sampling technique to examine the causality 

across the study variables and enhance the 

generalizability. Furthermore, future research should 

involve medical examination to enhance the accuracy of 

the diagnosis of DES. 
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