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Dry eye is a complex syndrome defined by tear film instability that is influenced by a number of
factors, including anxiety, sadness, and quality of disease. Objective: To determine the
connections between anxieties, depression, dry eye and sleep quality. Methods: A cross-
sectional study conducted at Madinah Teaching Hospital in Faisalabad using a non-probability
sampling technique. Participants had to be between the ages of 20 and 35 and free of clinically
serious eye abnormalities or known sleep problems in order to be included. Those who were
taking medication or had surgery within the last six months were not included. Descriptive
statistics, Pearson correlation, and multiple linear regression were used to analyze the results
of the HADS, OSDI, and PSQI, which measure symptoms of anxiety and depression, dry eye, and
sleep quality, respectively. Results: Descriptive statistics showed that the average age was
22.10 + 1.94. Multiple linear regression was used to find a significant (p<0.001) association
between the 0SDIland PSQl subscales(sleep latency, sleep interruptions, and use of sleep aids).
Other factors that did not show statistically significant relationships with the regression model
were subjective habitual sleep efficiency, sleep duration, sleep quality, and dysfunction
throughout the day (p>0.001). The assessment of multiple linear regression revealed that the
0SDI and the other variables, HADS-A, HADS-D, and PSQI total score, were related to the
following values: p=0.29, p=0.001, and p<.001, respectively. Conclusions: Dry eye disease
showed significantassociations with depressionand poor sleep quality but not with anxiety.

INTRODUCTION

The ocularsurface andtear filmare usuallyimpacted by the
complex condition known as dry eye disease (DED) [1].
Prevalence assessments ranges from 5% to 50%,
depending on the sample size of the study, badly
influencing the millions of individuals globally [2]. Due to
the immediate treatment costs and decreased
productivity at work, DED poses a substantial financial
burden [3]. Common symptoms include light sensitivity,
eye burning, ocular discomfort, and blurred vision [4].
Because these symptoms make it more difficult to work,
connectwith others, and perform daily tasks, they have the

potential to dramatically reduce quality of life[ 5, 6]. Dry eye
illness comesin two varieties: chronic and episodic. One of
the most frequent causes of DED episodes is prolonged
visual demands that prevent blinking. If these underlying
causes persist over time, episodic DED may eventually give
way to the chronic form of the disorder [7-9]. Anxiety and
depression are two of the most prevailing mood disorders,
and dry eye can have a notable influence on a patient's
mental state and quality of life [10]. Insomnia and
obstructive sleep apneaare only two examples of the many
ilinesses that fall under the umbrella of "sleep disorders." In
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recentyears, these anomalies have increased in frequency
[11,12]. Reducedtear productionand higher tear osmolarity
could be the cause of the link between sleep deprivation
and DED [13]. In nations including the US, South Korea,
Japan, and Turkey, numerous research have examined the
connection between sleep quality and DED [14-17].
Although these relationships are becoming more widely
recognized, previous research has not looked at the
relationships between Dry Eye Disease (DED), anxiety,
depression, and sleep problems in the Pakistani
population. Given the growing prevalence of DED and
mental health problems, especially in metropolitan areas,
this study focuses on evaluating the relationship between
DED, anxiety, depression, and sleep quality amongadultsin
Faisalabad, Pakistan. It was predicted that those with DED
will sleep less and experience more psychological distress
thanthose without the condition.

METHODS

The 370 individuals were recruited at the Madina Teaching
Hospital in Faisalabad, Pakistan, between March and May
2025. On March 13, 2025, approval was given by the
University of Faisalabad's Ethical Institutional Review
Board. TUF/IRB/19/25 was the reference number on the
ethical approval letter for this study. The study's approach
adhered to the principles outlined in the Helsinki
Declaration. Every participant in the study provided their
informed permission. The study's sample size was
calculated to be 370 individuals using RaoSoft software.
Among the criteria used in the calculation were a
populationsize of 10,000, a 95% confidence level,anda5%
margin of error. The study used anon-probability purposive
sampling technique. Participants in the study had to be
between the ages of 20 and 35, university-educated, of
both sexes, in good general health, with a clinically verified
diagnosis of dry eye disease, and able to understand and
complete the study questions on their own using sufficient
cognitive ability and English proficiency. Individuals with
anterior segment ocular problems, bilateral cataracts,
severe glaucoma, or previous record of ocular surgery
withinthe lastthree months were notincluded. People with
systemic issues, such as serious cardiac disease,
autoimmune disorders, neurological or behavioral
abnormalities, and allergy diseases, were also not
included. Those who were on hormonal contraceptives,
antidepressants, anti-anxiety medications, or had a history
of anxiety or depression were not allowed to participate.
Additionally excluded were women who were nursing or
pregnant. Medical and demographic data were collected
from each participant. Each participant completed the
Ocular Surface Disease Index (0SDI), a self-administered
questionnaire designed to evaluate the severity of self-
reported Dry Eye Disease(DED). Based on their overall OSDI
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score, participants were categorised as normal(0-12), mild
(13-22), moderate(23-32), and severe(33-100). ADED score
of at least thirteen was deemed suggestive. The specific
effects of dry eye are measured using the Ocular Surface
Disease Index (OSDI)® [18]. Moreover, Pittsburgh Sleep
Quality Index (PSQI) was used to assess the quality of sleep
during the past month [19]. In total there were seven
criteria assessed by this questionnaire such as sleep
latency, subjective sleep quality, duration, habitual sleep
efficiency, sleep disruptions, use of sleep aids, and
dysfunction throughout the day. The overall score ranges
from 0 to 21, with each PSQI component having a value
between 0 and 3. Poorer sleep quality isindicated by higher
scores. Poor sleep was indicated by a total score higher
than 7. The Hospital Anxiety and Depression Scale (HADS)
was generated by Snaith Zigmond, to assess patients for
anxiety and depression symptoms in typical hospital
environments [20]. The 14 questions are separated into
two subscales, each with seven items: one for anxiety and
one for depression. If the overall score is 8 or higher, there
may be anxiety or hopelessness. Each itemis givena score
onafour-point Likert scale(0-3). The remarkable accuracy
and dependability of HADS in clinical and research contexts
account for its widespread use. Since there were no
approved Urdu translations of the OSDI, PSQI, or HADS
guestionnaires available at the time of the study, data was
gathered using the English versions. The inclusion criteria
had beenexpandedtoinclude Englishlanguage proficiency
in order to guarantee that participants could regularly
complete these instruments. IBM SPSS version 23.0 was
used to do statistical analysis. While Mean + Standard
Deviation (SD) is used to display continuous variables like
age, frequency distributions were used to highlight
categorical data like gender and the frequency of dry eyes.
The associations between psychological stress (assessed
by the HADS), sleep quality (assessed by the PSQI), and dry
eye symptoms(assessed by the 0SDI)were examined using
Pearson correlation analysis. Multiple linear regression
models were also used to investigate the potential
mediating effects of total PSQI and HADS scores on the
relationship between OSDI scores. Both multiple linear
regression analysis and Pearson correlation were used to
investigate the link between certain PSQI subscale scores
and OSDI scores. Standardized regression coefficients
(Beta) were used to quantify the direct and indirect
impacts, whereas unstandardized regression coefficients
(B) were used to evaluate their significance. A p-value of
less than 0.05 was considered to be statistically
significant.
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RESULTS

Among the demographic data collected for this study were
age and gender. The total sample size is 370 individuals.
Descriptive statistics and frequency distribution were
used for statistical analysis. The average age of the
participants was 22.10 years (SD = 1.94). Among the
participants, there were 260 women (70.3%) and 110 men
(29.7%). 255 people(68.91%)did not have DED, according to
the research population's frequency distribution of DED
severity. Table 1shows that of those with a DED diagnosis,
24(6.48%)had severe DED, 50(13.51%) had moderate DED,
and 41(11.08% )had mild DED.

Table1: Frequency of Non-DEDand DED Grades

Variable Frequency (%)
Non-DED 255(68.91)
Mild 41(11.08)
DED Moderate 50(13.51)
Severe 24(6.48)

Descriptive analysis was done on the OSDI and PSOI
subscale components. The mean 0SDI score for the
sample was 15.03 (SD = 18.78), which indicates a relatively
modest level of dry eye symptoms. The PSQl components
were as follows: subjective sleep quality was 0.94 (SD =
0.67), habitual sleep efficiency was 0.42 (SD = 0.68), sleep
disturbance was 0.72 (SD = 0.73), subjective sleep latency
was 0.78(SD=0.76), subjective sleep duration was 0.89(SD
=0.87), and daytime dysfunction was 0.62 (SD = 0.73). The
associations between OSDI and sleep quality measures
were evaluated using Pearson correlation coefficients.
Sleep disturbance(r=.398, p <.001), sleep medication use(r
=.23b, p <.001), daytime dysfunction(r=.242, p <.001), sleep
latency (r =.284, p <.001), subjective sleep quality (r=.186, p
<.001), and sleep duration (r =.164, p =.001) were all
significantly positively correlated with the OSDI score.
These results imply that higher levels of dry eye symptoms
arelinkedto lowersleep quality(Table 2).

Table 2: Descriptive Statistics and Correlation Matrix Analysis for
0SDland PSQI Subscales

Pearson correlation
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Amultiple linear regression analysis was used to determine
which aspects of sleep quality are predictive of 0SDI
scores.Themodel explained more than 22 % of the variation
in 0SDI values (R2 =.219, Adjusted R2 =.203) and was
statistically significant (F(7,362) = 14.47, p <.001). The
variables that were shown to be substantially linked with
higher OSDI scores were sleep disturbance (B = 7.19, p
<.001), sleep latency (B =3.30, p =.011) and the use of sleep
medication(B=4.48, p=.006). The regression model did not
reveal statistically significant correlations with other
parameters, including subjective sleep quality, sleep
duration, habitual sleep efficiency, and dysfunction during
the day(Table 3).

Table 3: Multiple Linear Regression Analysis between OSDI and
PSOlsubscale

95% Cl
Predictor (Lower,

Upper)
(Constant) | 2.49 | 176 | — | 1.416 | 0.158 | -0.97,5.95
Slse”eb;eocjgﬁy 072 | 144 | 0.026 | 0.498 | 0.619 | -2.12,3.55
Sleep Latency | 3.30 | 1.29 | 0.134 | 2.662 | 0.011 | 0.77,5.83
Sleep Duration | 0.82 | 1.09 | 0.038 | 0.755 | 0.451 | -1.32,2.95

Habitual SI
aprualsieep 1 o o5 | 136 | 0.081 | 1.660 | 0.098 | -0.42, 4.92

Efficiency
Sleep
Dioleep | 719 | 139 | 0.278 | 5165 |p<0.001| 4.45,9.93
UseofSleep |, 4o | 160 | 0137 | 2.770 | 0.006 | 1.30,7.67
Medication
Daytime 148 | 136 | 0.058 | 1.095 | 0.274 | -1.18, 4.1

Dysfunction

Model Summary: R =.468, R?=.219, Adjusted R?=.203, F(7, 362) =
14.47,p<.001

-Val
Variable Mean +SD coefficient (r) p-Yaue
n (1-tailed)
with
0SDI 15.03+18.78 - -
Subjective Sleep
Ouality 0.94+0.67 0.186 p <0.001
Sleep Latency 0.78+0.76 0.284 p <0.001
Sleep Duration 0.89+0.87 0.164 p<0.001
Habitual Sleep
Efficiency 0.42+0.68 0.157 p <0.001
Sleep Disturbance 0.72 +0.73 0.398 p<0.001
Use Of Sleep 0.34+0.57
Medication 0.235 p<0.001
Day Time Disfunction | 0.62+0.73 0.242 p<0.001

The OSDI, PSQI, and HADS were among the descriptive and
correlational analyses that were carried out. The mean
scores for the HADS-Depression and HADS-Anxiety
subscales were 7.73 (SD = 2.89) and 8.23 (SD = 3.08),
respectively. A overall average PSQl score of 4.71(SD=2.81)
indicated a sleep disruption. Pearson correlation
coefficients were calculated in order to examine the
correlations among 0OSDI, HADS, and PSQI total scores.
Significant positive correlations were seen between 0SDI
and HADS-A (r=.189, p <.001), HADS-D (r =.251, p <.001), and
PSOI total score (r =.422, p <.001). Additionally, there were
significant correlations between anxiety and depression
and PSOQI scores, as well as a substantial correlation
between the two (r=.332, p <.001), indicating a relationship
between emotional distress, sleep quality, and dry eye
symptoms(Table 4).

Table 4: Correlation Matrix Analysis and Descriptive Statistics for
0SDI, PSQI, HADS-A, and HADS-D

Pearson correlation

coefficient (r) with 0SDI
0sDI 15.03 +18.78 - -

Mean + SD

p-Value

Variable
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HADS-A 8.23+3.08 0.189 p<0.001
HADS-D 7.73+2.89 0.251 p<0.001
PSOI Total 4.71+2.81 0.422 p<0.001

A multiple linear regression analysis was performed to
determine whether anxiety (HADS-A), depression (HADS-
D), and sleep quality (PSQI) were significant predictors of
dry eye symptoms (0SDI). The model was significant (F(3,
366)=32.45, p <.001)and explained more than 21.0% of the
variation in 0SDI values(R2=.210). The corrected R2 of.204
indicated a very strong model fit. Regression coefficients
showed that the two best predictors of 0SDI were PSQI(B =
2.54, p<.001)and HADS-D (B =1.04, p =.001). The strongest
and most significant correlation was seen between 0SDI
and sleep quality (PSQI_TOTAL, B = 2.540, p <.001). OSDI
rose by 2.54 units for each unitincrease in PSQl(worsening
sleep). However, B = 0.32, p =.299 suggests that HADS-A
was not a predictor that was statistically significant. These
results suggest that anxiety, depression, and poor sleep
are important factors that affect the severity of dry eye
symptoms, even though anxiety alone does not predict
OSDI scores. Higher anxiety levels may be marginally linked
to more dry eye symptoms, according to the data, which
showed a small but statistically significant positive
correlation between HADS-A (anxiety) scores and OSDI.
The somewhat higher association between depressed
symptomsasjudged by the HADS-Dand OSDlindicates that
depression and dry eye are more strongly correlated than
anxiety. The PSQI total score, which measures overall sleep
quality, showed the highest and most significant positive
connection with the severity of dry eye symptoms out of
the three components. This suggests that sleep problems
have a major impact on the development of dry eye
symptoms (Table 5). The findings indicate a substantial
correlation between the severity of dry eye symptoms and
both poor sleep quality and higher depression levels.
Anxiety was not an independent predictor in the
multivariate model. This suggests that addressing sleep
deprivation and depression may help lessen the symptoms
of dry eyes, especially in populations with borderline
psychological distress.

Table 5: Multiple Linear Regression Analysis between 0SDI, PS0QI,
HADS-Aand HADS-D

Predictor B SE B t P 95% Cl for B
Intercept  |-7.60| 3.08 - -2.46 | 0.014 -13.66, -1.63
PSOI 2541032 | 0.379 | 780 | <0.001 1.91,3.17
HADS-A 0.32 | 0.31 | 0.052 | 1.04 0.299 -0.28,0.92
HADS-D 1.04 [ 0.32 | 0.160 | 3.23 0.001 0.41,1.68

Model fit: F(3, 366) = 32.45, p <.001, R?=0.210, Adjusted R?=0.204

DISCUSSION

This study investigated the potential moderating effects of
sleep on the association between depression, anxiety, and
dry eye disease (DED). The results showed that subjective
sleep quality and sleep latency acted as mediators in the
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connection between DED and depression. These findings
are consistent with those of Wu et al., who found that
anxiety and depression were more common in people with
DED and sleep issues [21]. Symptoms of Dry Eye Disease
(DED) can negatively impact mood and mental health [22,
23]. Although its precise genesis is still unknown,
numerous explanations have been proposed to explain the
correlation between DED and depression. First, sex
hormones may play a role in the pathophysiology of both
depression and DED, as they are thought to be comorbid
diseases[10, 24 ] with similar risk factors including female
sex and menopause. More than 80% of depressed people
exhibit somatization, which isthe second element that may
make DED symptoms worse [25]. Additionally, this study
suggests two possible pathways for subjective sleep
latency and quality that may assist elucidate the
relationship between DED and psychological discomfort,
including melancholy and anxiety. 321 clinic-based DED
patientsin China during the pandemic caused by COVID-19
were assessed for anxiety, depression, and sleep
disturbance using the OSDI, HADS, and PSQI in a cross-
sectional study carried out in 2022 by He et al. The majority
of patients had both anxiety (26.8%) and sadness (26.5%),
and there was a strong correlation between the severity of
DED symptoms and mood and sleep measures [26].
Despite included a broad age range of Pakistanis with
university degrees who lived in the neighbourhood, the
current study only discovered a significant correlation
between sleep and melancholy, not anxiety. Differences in
the environment, cultural background, and the recruitment
of younger, generally healthier individuals may all
contribute to this discrepancy.These methodological and
demographic differences reinforce the interpretation of
our results in the unique setting of Pakistan. Magno et al.,
found that individuals with dry eye had considerably worse
sleep quality across all demographic categories, even after
treating other pertinent diseases[27]. By discovering that
starting dry eye treatment greatly enhanced the quality of
sleep for newly diagnosed DED patients, Ayaki et al., further
confirmed the impact of DED on sleep.These results are
consistent with our observations [28]. This study
emphasizes the connections between anxiety, depression,
sleep deprivation, and dry eye disease (DED), highlighting
the necessity of managing DED through a multidisciplinary
approach. It is advised that practitioners look for
psychological and sleep problems and think about making
early referrals to sleep or mental health specialists
because DED can significantly affect quality of life.
Focused therapies can be guided by integrating approved
diagnostic tools into clinical evaluations. This cross-
sectional study clarifies the link between psychological
stress, sleep issues, and dry eye, although it does not
establish causation. It is more difficult to understand the
long-term effects in the absence of follow-up. This study
suggests that future longitudinal studies should look into
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the possiblelong-term effects of these factors.

CONCLUSIONS

The study found that whereas dry eye illness was strongly
linked to sadness and poor sleep quality, it was not
significantly linked to anxiety. It is therefore
recommended that eye care professionals thoroughly test
foranxiety, depression, andsleepissuesas partof aholistic
therapeuticapproachwhenapatientappearswith DED.
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