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Purpose: The purpose of this study was to investigate the relationship between sleep quality and dry eye syndrome, with a specific
focus on identifying the sleep-related factors that increase the risk of developing dry eye syndrome.

Patients and Methods: We utilized the PSQI-K (Korean version of the Pittsburgh Sleep Quality Index) and MQ (McMonnies Dry
Eye Questionnaire) to assess sleep quality and dry eye syndrome in 221 participants. The seven subfactors of sleep measured were
subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleep medication, and daytime
dysfunction.

Results: There was a significant correlation between poor sleep quality and higher scores of dry eye syndrome. Factors such as lower
subjective sleep quality, longer sleep latency, shorter sleep duration, frequent sleep interruptions, and increased daytime dysfunction
were associated with worse dry eye scores. The primary disruptors of sleep included sleep fragmentation and unsuitable thermal
environments during sleep.

Conclusion: Sleep disruptions, particularly those caused by modern lifestyle factors such as excessive use of digital devices and
mental health issues like depression, anxiety, and stress, significantly contribute to the likelihood of developing dry eye syndrome.
Addressing these sleep-disrupting factors through comprehensive management of sleep habits and mental health is crucial for
preventing dry eye syndrome. Even in individuals not currently classified with dry eye syndrome, preemptive management of
identified risk factors is recommended to mitigate potential future onset.
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Introduction

Dry eye syndrome is an eye disease with a worldwide prevalence of 5-50%, which is caused by insufficient tear
production, lacrimation disorder, excessive evaporation of tears, instability of the tear film, etc.'* It shows symptoms
such as glare, pain, and burning sensation, and is one of the diseases that reduces the quality of life as it can interfere with
individual everyday activities depending on its severity.” Particularly since the increasing use of digital devices has led to
the common occurrence of dry eye syndrome, tear-film homeostasis must be maintained for its prevention.*

The lacrimal functional unit consists of the ocular surface, lacrimal glands, and innervation, which is a major element
that regulates lacrimation and plays an important role in maintaining the homeostasis of tears and the ocular surface. The
use of contact lenses, ophthalmic surgery, and decline in lacrimal gland function with age are known to be representative
causes of homeostasis loss.”® However, Li et al reported that sleep deprivation excessively increases the level of ROS
(Reactive Oxygen Species) in the cornea and tear film and inhibits antioxidant capacity, thereby disrupting the redox
homeostasis of the tear film. In addition, long-term sleep deprivation has been shown to roughen or dry the ocular
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surface, causing the cornea to lose its transparency.” Wolffsohn et al stated that dry eye syndrome is related to an
individual’s lifestyle and that a decrease in sleep time causes dry eye syndrome.® Additionally, Ayoubi et al asserted that
ocular pain causes sleep disorders and that dry eye syndromes have a negative impact on daily activities, causing chronic
stress and anxiety, which will ultimately impede subjective sleep quality.” As such, a vicious cycle is being repeated
where dry eye syndromes interfere with sleep, where lowered sleep quality triggers the behaviors that can aggravate the
symptoms of dry eye syndrome and others; thus, it is necessary to understand the association between dry eye syndromes
and sleep.

Sleep is an important factor in determining the quality of life; sleep disorders can cause symptoms such as
insomnia, sleep apnea, and REM sleep behavior disorder (RBD), while poor sleep is linked to diseases, including
cardiovascular disease, stroke, and depression, which then increase the risk of death.'*'2 In 2022, the American
Heart Association (AHA) added sleep to the essential elements for cardiovascular health, and in Korea, PSG
(polysomnography) was included in the scope of national health insurance benefits from July 2018, suggesting that
the importance of sleep is increasing globally. These health care reforms and policy changes play a significant role in
improving public access to health care and solving health problems.'*'* For instance, the inclusion of polysomno-
graphy in the national health insurance coverage in Korea provides an opportunity to detect and treat sleep quality
issues early, thereby contributing to the prevention of related health problems such as cardiovascular diseases and dry
eye syndrome. This is similar to the positive impact of the 2009 cancer coverage expansion policy on medical
expenditures and health equity, demonstrating how structural changes in the healthcare system can benefit public
health."?

Existing studies on the association between sleep disorders and dry eye syndromes have stated that sleep deprivation
is related to the autonomic nervous system and endocrine function and that sleep deprivation affects the ocular surface
since lacrimation is controlled by neurological factors and hormones.'®!” Furthermore, in the study that evaluated the
relationship between sleep quality and dry eye syndrome, good and bad sleep was analyzed using PSQI-K (Korean
version of the Pittsburgh sleep quality index), which showed that good sleep can help prevent dry eye syndromes.'® As
such, although the correlation between sleep quality and dry eye syndrome has been confirmed, the current state of the
research lacks detailed analysis of the correlation between each factor, which determines sleep quality, and dry eye
syndrome. Therefore, in this study, we aimed to individually evaluate the correlation between dry eye syndrome and the 7
sub-elements of PSQI-K.

Materials and Methods

Research Participant

This study involved 221 students and staff of Baekseok University (Republic of Korea), who voluntarily participated after
being informed about the study objectives and procedures. The sample size was calculated using the G-power program
3.1.9.7. (Heinrich-Heine-Universitét Diisseldorf, Diisseldorf, Germany). As a result of applying a two-tailed test,
a significance level of 0.05 and a statistical power of 0.95, 138 people were required; a higher number was set considering
the dropout rate. Those who had a history of ophthalmic surgery or were under treatment after being diagnosed with dry eye
syndrome or sleep disorders were excluded. The survey was conducted from December 30, 2023, to January 20, 2024,
through the Naver Form (https://form.naver.com); before the start of the survey, the purpose and content of the research

were explained, and written consent for participation in the study was obtained from the patients included in the study. The
questionnaire was designed for them to respond in a self-administered way to the PSQI-K (Korean version of the Pittsburgh
Sleep Quality Index), which can measure the quality of sleep, and the MQ (McMonnies Dry Eye Syndrome Questionnaire)
to measure dry eye syndrome. This study complied with the Declaration of Helsinki and was approved by the Institutional
Review Board (IRB) of Baekseok University (Approval number: BUIRB-202312-HR-047).
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Sleep Quality Assessment

In this study, sleep quality was evaluated using the PSQI-K (Pittsburgh Sleep Quality Index) translated into Korean by
Sohn et al'®2® There are no simplifications or changes in the PSQI-K version from the original PSQI questionnaire, and
the reliability and validity issues due to translation errors, among others, have been proven in precedent studies.?’

The PSQI-K is a questionnaire based on the subjective evaluation of sleep quality over the past month, consisting of 7
sub-elements. These include subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbance, sleep medication use, and daytime dysfunction. Each area is scored from O to 3 points, and a total of 21
points are calculated. The calculated score is categorized as good and bad sleep based on the cut-off point, suggesting
that the lower the score, the better the sleep quality. Buysse et al classified a total score of 5 or more as “bad sleepers” at
the time of PSQI development,'® and in another study in which PSQI-K was utilized, Sohn et al suggested 8.5 points as
the optimal cut-off point. Subsequently, Shin et al verified the reliability and validity of PSQI-K for early adults to render
6 points as the optimal cut-off point for distinguishing sleep quality.>' Based on the precedent study, this study set the
cut-off point measured by PSQI-K, to 6 points.

Dry Eye Assessment

The MQ, known as a reliable and valid tool, was used to measure dry eye syndrome.? It includes a questionnaire on risk
factors for dry eye syndrome in each item, making it effective in differentiating dry eye syndrome.?*** In this study, the
original version of the MQ was used, and in cases where participants had difficulty understanding English, the examiner
provided explanations before administering the questionnaire. The score is calculated reflecting 12 items related to dry eye
syndrome: general characteristics of sex, age, whether to wear contact lenses, etc; self-awareness symptoms related to dry
eye syndrome; presence or absence of systemic diseases, such as arthritis, thyroid abnormalities, etc, related to dry eyes. For
the questions on the following: treatment or prescription history of dry eyes, history of arthritis or thyroid abnormalities,
presence or absence of exposure of the ocular surface during sleep, and post-dormant eye irritation, “Yes” is given 2 points,
“No” is given 0 points, and “I don’t know” is given 1 point; for the presence of dry eye symptoms and the medication being
taken, each is given 1 point; for the frequency of ocular symptoms and the experience of dry mucous membranes, “Always”
is given 3 points, “Often” is given 2 points, ‘Sometimes’ is given 1 point, and “Never” is given 0 points. In the items about
sensitivity to the surrounding environment, such as cigarette smoke, smog, air-conditioner wind, etc, and about eye irritation
after swimming or on the day after drinking, “Yes” is given 2 points, “Sometimes” is given 1 point, and “No” is given 0
points, where it is classified as dry eye supposing that the total converted score is greater than 14.5.

Examining the precedent studies using the MQ, in the study on the effect of smoking on the dry ocular surface by
Mohidin et al, 14.5 points were set as the cut-off point for indicating dry eye syndrome.?* Additionally, even in the study
on the oral and ocular recovery after head and neck cancer treatment with radiation therapy by Westgaard et al, the cut-
off point for dry eye syndrome was set to 14.5 points.”> Therefore, we also distinguished normal eyes from dry eye
syndrome, based on 14.5 points, in this study.

Statistical Analysis
In the current study, the collected data were analyzed using IBM SPSS software ver.22.0 (IBM Corp., Armonk, NY, USA),
where the statistical significance probability (p-value) was set to 0.05. The specific analysis methods are as follows:

First, frequency analysis, #-test, and ANOVA were conducted to identify the differences according to the sex and
occupation of the research participants.”**’” Second, Pearson’s correlation coefficient was used to understand the
correlation between sleep quality and dry eye syndrome. Third, logistic regression analysis was utilized to evaluate
the occurrence risk of dry eye syndrome according to the 7 items that constitute the total score of PSQI-K.

Results

General Characteristics and the Relationship Between PSQI-K and MQ
The study included 221 participants, with a mean age of 27.62+6.40. Looking at the general characteristics of the
participants, there were 93 males (42.1%) and 128 females (57.9%), indicating a higher percentage of females. In terms
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of age, there were more in their 20s with 130 people (58.8%), followed by those in their 30s with 91 people (41.2%). For
occupation, students comprised the majority with 93 people (42.1%), followed by office workers (mainly computers)
with 49 people (22.2%), professionals with 46 people (20.8%), office workers (other than computers) with 21 people
(9.5%), and outside-job workers with 12 people (5.4%) (Table 1).

A significant difference was found in sex for the PSQI-K scores, whereas no significant difference was found for age
and occupation. The PSQI score was higher in females at 7.07+2.97 than in males at 6.27+2.87, suggesting that the sleep
quality in females was worse than that in males. On the other hand, the MQ showed significant differences in sex, age,
and occupation. In terms of sex, it was higher in women at 10.6845.12 than in men at 6.19+3.83. For age, the scores were
7.62+4.93 for those in their 20s and 10.46+4.94 for those in their 30s, with the 30s showing significantly higher scores.
This shows a similar result to previous studies that the prevalence of dry eye syndrome appeared to be higher in females
and increased with age.?®~° Regarding occupation, there was a significant difference between groups, with office workers
(other than computers) showing higher scores of 11.43+5.36 than professionals at 11.17+5.32, and students showing the
lowest score at 6.50+4.52.

Comparison Analysis of PSQI-K and MQ Index

This study aimed to confirm the sleep quality and the presence of dry eye in the study participants. To this end,
a comparative analysis was conducted after dividing them into good or bad sleep based on the PSQI-K score and into
normal eyes and dry eye based on the MQ score (Table 2). The sleep quality of the study participants was an average of

Table | PSQI-K and MQ by General Characteristics

Characteristic N (%) PSQI-K MQ

MeantSD | P-value | Mean*SD | P-value

Sex

Male 93 (42.1) 6.27+2.87 | 0.046%* | 6.19+3.83 <0.00 | ##*
Female 128 (57.9) | 7.07£2.97 10.68+5.12

Age

20-29 130 (58.8) | 6.74£3.06 | 0.974 7.62+4.93 <0.00 |+
30-39 91 (41.2) 6.73+2.80 10.46+4.94

Job

Office work (mainly computers) 49 (22.2) 6.74+2.83 0.305 9.80+4.19 <0.00 | *#*
Office work (other than computers) | 21 (9.5) 7.24+2.84 11.431£5.36

Outside job 12 (5.4) 6.08+2.64 9.25+4.90

Student 93 (42.1) 6.38+3.10 6.50+4.52

Professionals 46 (20.8) 7.39+2.84 11.17£5.32

Notes: *p<0.05, ***p<0.001.
Abbreviations: PSQI-K, Korean version of Pittsburgh Sleep Quality Index; MQ, McMonnies dry eye questionnaire.

Table 2 Mean Scores of Qualities of Sleep and Dry Eye

Index
Characteristic MeantSD | N % P-value
PSQI-K | Total 6.731£2.95 221 100
Good sleep | 3.80%1.38 8l 36.7
Bad sleep 8.4312.19 140 | 63.3 | <0.001%**
MQ Total 8.7945.12 221 | 100
Normal 7.34+3.78 190 | 86
DES 17.71+2.67 | 31 14 <0.00 |#*+*
Note:**¥p<0.001.

Abbreviations: DES, Dry eye syndrome; PSQI-K, Korean version of
Pittsburgh Sleep Quality Index; MQ, McMonnies dry eye questionnaire.
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6.73+2.95 points, and there was a significant difference in PSQI scores between the good and bad sleep groups. The
average for good sleep was 3.80+1.38 points, accounting for 81 people (36.7%), whereas the average for bad sleep was
8.43+2.19 points with 140 people (63.3%). The dry eye score averaged 8.79+5.12 points, showing a significant difference
in the MQ scores between the normal eyes and dry eye groups. The average for normal eyes was 7.34+3.78 points,
accounting for 190 people (86%), while the average for dry eye was 17.71+2.67 points with 31 people (14%)).

Relationship Between Sleep Quality and Dry Eye According to PSQI-K and MQ Index
The correlation between the total score of PSQI-K and the MQ score was analyzed, indicating a significant positive
correlation (Table 3). In addition, the correlation between the 7 sub-factors that comprise PSQI-K and the MQ score was
analyzed individually. As a result, the dry eye score worsened as subjective sleep quality was lower (r=0.141, p=0.036),
sleep latency was longer (r=0.155, p=0.021), and sleep duration was shorter (r=0.164, p=0.014). Furthermore, the dry eye
score worsened when there were sleep disturbances (r=0.338, p<0.001) and daytime dysfunctions (r=0.265, p<0.001). No
significant correlation was shown in habitual sleep efficiency (r=0.044, p=0.514) and sleep medication use (r=0.13,
p=0.054).

The difference in sleep quality was identified after dividing them into normal eyes and dry eye using the MQ score
(Table 4). As a result of the analysis, the dry eye group had significantly higher scores in subjective sleep quality, sleep
disturbance, and daytime dysfunction than the normal eye group. In the case of subjective sleep quality, normal eyes

Table 3 The Correlation Between PSQI-K and

MQ

PSQI-K MQ
r P-value

Total PSQI-K score 0.312%¢ | <0.001
Subcategories of PSQI-K
Subjective sleep quality 0.141* | 0.036
Sleep latency 0.155% | 0.021
Sleep duration 0.164* | 0.014
Habitual sleep efficiency 0.044 0514
Sleep disturbance 0.338** | <0.001
Sleep medication use 0.130 0.054
Daytime dysfunction 0.265%* | <0.001

Notes: **Correlation is significant at the 0.0l level (2-tailed);
*Correlation is significant at the 0.05 level (2-tailed); P-value,
statistically significant.

Abbreviations: PSQI-K, Korean version of Pittsburgh Sleep
Quality Index; MQ, McMonnies dry eye questionnaire.

Table 4 Comparison of Normal Eye and Dry Eye PSQI-K (All
Components of the PSQI-K)

Subcategories of PSQI-K | Normal | DES t P-value
Subjective sleep quality 1.26£0.63 | 1.52+0.72 | —2.031 | 0.044**
Sleep latency 1.40+1.03 | 1.65£0.98 | —1.239 | 0.217
Sleep duration 1.27£1.04 | 1.61£0.92 | —1.705 | 0.09
Habitual sleep efficiency 0.17£0.52 | 0.26+0.73 | —0.84 0.402
Sleep disturbance 1.04£0.49 | 1.32+0.54 | —2.904 | 0.004**
Sleep medication use 0.79+0.46 | 0.19+0.60 | —1.23 0.22
Daytime dysfunction 1.274£0.91 | 1.65+0.88 | —2.155 | 0.032**

Note: *p<0.05.
Abbreviations: DES, Dry eye syndrome; PSQI-K, Korean version of Pittsburgh Sleep
Quality Index.
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Table 5 Odds Ratios for Dry Eye Disease in Relation to Components
of the PSQI-K Based on MQ Cut-off Points (14.5)

Subcategories of PSQI-K | Normal | OR (95% CI) P-value
Subjective sleep quality Ref 1.082 (0.53 to 2.21) | 0.829
Sleep latency Ref 1.035 (0.65 to 1.65) | 0.883
Sleep duration Ref 1.379 (0.87 to 2.19) | 0.173
Habitual sleep efficiency Ref 0.804 (0.36 to 1.78) | 0.591
Sleep disturbance Ref 2.463 (1.06 to 5.70) | 0.035**
Sleep medication use Ref 1.590 (0.80 to 3.16) | 0.186
Daytime dysfunction Ref 1.482 (0.93 to 2.35) | 0.095

Notes: 95% Cl, 95% confidence interval; **p<0.05.
Abbreviations: PSQI-K, Korean version of Pittsburgh Sleep Quality Index; MQ,
McMonnies dry eye questionnaire; OR, odds ratio.

scored 1.2640.63 and dry eye 1.5240.72; for sleep disturbance, normal eyes scored 1.04+0.49 and dry eye 1.32+0.54; for
daytime dysfunction, normal eyes scored 1.27+0.91 and dry eye 1.65+0.88. In other words, among the sub-items
measuring the PSQI-K, subjective sleep quality, sleep disturbance, and daytime dysfunction appeared as factors that
can degrade the sleep quality in the dry eye group.

Logistic Regression Analysis

A logistic regression analysis was conducted to evaluate the risk of dry eye syndrome (Table 5). As a result of the
analysis, sleep disturbance had a significant effect on the presence or absence of dry eye syndrome, and the increased by
2.463 times when sleep was disturbed. In addition, the results of examining sleep disturbance factors in detail are shown
in Figure 1. Among the factors that disturb sleep, the highest incidence rate occurred in cases of waking up in the middle
of the night or at dawn, accounting for 24.9%. Furthermore, 22.3% of people experienced sleep disturbances related to
the thermal environment during sleep, of which 19.7% felt hot and 2.6% felt cold. Other important disturbance factors
included using the bathroom (17.1%), coughing or nasal congestion (12.8%), and nightmares (10.4%). On the other hand,
the inability to breathe comfortably accounted for the lowest incidence rate of 3.4%.

e Wake up in the middle of the night or early morning
e Have to get up to use the bathroom
Cannot breathe comfortably
e Cough or snore loudly
o Feel too cold
e Feel too hot
Have bad dreams
e Have pain

Other reasons

Figure | Frequency analysis of sleep disturbance factors (%).
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Discussion

Dry eye syndrome is recognized as a modern public-health problem, so efforts are needed to identify the causes and then
prepare to establish management solutions to prevent it. To date, the causes of dry eye syndrome have been considered to
be dry surrounding environments, factors related to systemic diseases, the utilization of local or systemic drugs, etc.'*>!
However, recently, due to the increased use of digital devices and factors related to mental health, sleep is emerging as
a major factor.>*?

The results of this study showed a significant correlation between sleep quality and dry eye syndrome, which is
consistent with previous research results that sleep quality affects dry eye syndrome.>*> Sleep disorders are associated
with dysautonomia, which affects the parasympathetic nerves to reduce lacrimation from the lachrymal glands.*” Before
excessive evaporation of tears, reduced lacrimation from the lacrimal glands can act as a primary cause of dry eye
syndrome. Additionally, there is a higher risk of developing dry eye syndrome with short sleep time than with optimal
sleep time.*® Therefore, it seems that if sleep quality is improved by securing sleep time and maintaining homeostasis of
lacrimation, it will be helpful in preventing dry eye syndrome. Demir et al stated that excessive smartphone use could be
a cause that lowers sleep quality and induces drowsiness during the day.’® Additionally, Lane et al stated that high
dependence on smartphones and its addiction have a negative impact on sleep quality, sleep latency, and daytime
dysfunction, so prevention and countermeasures are necessary.>’ Sleep latency refers to the time it takes to fall asleep
after going to bed; if sleep latency becomes longer, the usual sleep pattern is broken and the total sleep time decreases.
Lee et al noted that a lack of sleep can induce hyperosmotic pressure of tears and reduced lacrimation can worsen the
symptoms of ocular surface diseases.”” In this study, it was also found that the longer the sleep latency and the shorter the
sleep duration, the worse the dry eye syndrome scores became. In this way, excessive use of digital devices, including
smartphones, acts as a major factor not only degrading sleep quality but also negatively affecting eye health. During the
use of digital devices, decreased blinking and increased eye-exposure time can destabilize the tear film, causing
evaporative dry eye syndrome — which accounts for 80% of the total dry eye syndrome.*® When these dry eye symptoms
are felt, artificial tears are used to relieve discomfort, but they can only provide temporary pain relief. For radical
symptom relief, fundamental management measures are necessary in a more comprehensive dimension regarding digital
device usage habits, sleep habits, etc.

Meanwhile, as a result of evaluating the risk of dry eye syndrome for each of the 7 sub-items, the risk of dry eye
syndrome was shown to increase significantly only in the “sleep disturbance”, which differed from precedent research
results.®* It is thought that this was due to the dry eye syndrome questionnaire tool. In precedent studies, OSDI (Ocular
Surface Disease Index) was utilized as a screening tool for dry eye syndrome. The OSDI is a questionnaire designed to
evaluate the impact of observable symptoms of the ocular surface on vision-related functions.>® On the other hand, the
MQ is a questionnaire that focuses on risk factors for dry eye syndrome, thus it has different cut-off points because the
questions include not only dry eye syndrome symptoms but also include medical conditions, medication usage, etc,
related to dry mucous membranes and dry eye syndrome.*’ In this study, we used the effective MQ as a diagnostic
questionnaire that can not only diagnose dry eye syndrome but also detect its causes. Furthermore, because the dependent
variable in the logistic regression analysis was set as the presence or absence of dry eye syndrome, it is thought that the
results are different from questionnaires with different cut-off points for dry eye diagnosis.

The results of this study showed that the risk of dry eye syndrome increased when sleep was disturbed, and the most
common cause was sleep fragmentation. Previous studies on sleep fragmentation have shown that stress can disrupt deep
sleep and cause repeated awakenings and can induce poor sleep quality and feelings of fatigue.*' Heat was the second
cause of sleep interruption. Previous research on the effect of temperature on sleep has found that the thermal
environment can promote sleep disturbances.*” Because excessive inappropriate heat and humidity in the sleeping
environment can prevent you from entering the deep sleep state, keeping a pleasant sleeping environment is preferable.
In addition to the items that are included in the PSQI-K questionnaire as sleep disturbance factors, there are various
causes of sleep disturbance. In particular, in modern society, factors related to mental health such as depression, anxiety,
and stress can cause sleep disturbance. A negative cycle emerges, in which mood disorders disturb normal sleep patterns,

. . . . . . 43 .44
lack of sleep can cause mood disorders, anxiety worsens sleep quality, and sleep disorders, in turn, worsen anxiety.**"
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Therefore, mood disorders such as depression and anxiety, caused by stress, can negatively affect quality of life by
degrading sleep quality and causing or worsening dry eye syndrome. To prevent and manage dry eye syndrome, these
sleep-disrupting factors must be eliminated. To this end, it is deemed necessary to comprehensively manage sleep
disorders and dry eye syndrome by maintaining regular sleep habits and managing mental health, by utilizing digital
therapeutics for the treatment of sleep and anxiety disorders.

The limitations of this study are as follows. First, the study participants are limited to young adults. Dry eye syndrome
can occur at any age, and the prevalence of dry eye syndrome generally tends to be higher in those in their 40s or older
due to aging. However, considering that dry eye syndrome is increasing among young adults due to the recent increase in
the use of digital devices, this study targeted only young adults. In future studies that target various age groups, it will be
possible to identify factors affecting both dry eye syndrome and sleep quality, and then to seek age-specific management
measures. Second, a self-perceived evaluation tool was utilized as a method of screening for dry eye syndrome. The
multidimensional assessment, such as test results or doctor’s diagnosis that can quantify and measure dry eye syndrome,
was not included. If studies, including this one, are conducted by increasing the screening accuracy for dry eye
syndrome, more effective measures can be presented.

Conclusion

The present study examined the factors of sleep quality that may contribute to dry eye syndrome and proposed measures
for its prevention and management. In order to reduce the risk of dry eye syndrome caused by poor sleep quality, it is
suggested that in addition to sufficient and regular sleep, stress that interferes with sleep should be managed, an
appropriate sleep environment should be created, and digital therapeutics should be used to comprehensively manage
mental health such as depression and anxiety. If the fundamental cause of sleep interference is improved and quality sleep
is promoted, it is expected to have a positive effect on dry eye syndrome.

Abbreviations
PSQI-K, Korean version of the Pittsburgh Sleep Quality Index; MQ, McMonnies Dry Eye Questionnaire; OSDI, Ocular
Surface Disease Index.
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