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Dry Eye Disease in Psychiatric Disorders:  
A Cross-sectional Study on Prevalence 

and its Impact on Sleep Quality 
and Quality of Life
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INTRODUCTION
Mental disorders are the leading cause of disability, where individuals 
with mental disorders spend around one year out of six years with 
disability [1]. Disease burden for mental illness globally accounts for 
32.4% of Years Lived with Disability (YLDs) and 13% of Disability-
Adjusted Life-Years (DALYs) [2]. DED is a frequently encountered 
ocular morbidity and a growing public health problem [3]. The 
prevalence of DED varies from 7% to 54% across countries [4]. 
Indian studies are limited, and record a prevalence varying between 
29.3% to 32% and further reported that DED is more common 
among elderly population and women [5-7].

Studies suggest that eye disorders with chronic pain or discomfort, 
such as dry eye are frequently associated with mental disorders 
[8,9]. In a systematic review evaluating depression and anxiety 
among patients with DED, it was observed that depression and 
anxiety were present in 39% and 40% of the participants [10]. An 
increase in the prevalence of DED, especially asymptomatic DED, 
has been found in patients with schizophrenia [11].

The literature has posited many an explanation for the association 
between DED and mental disorders, such as the effect of subjective 
symptoms of dry eye being affected not only by changes in the tear 
film and ocular surface but also by psychological factors such as 

anxiety, depression, Post-Traumatic Stress Disorder (PTSD) and the 
use of psychotropic medications [12-14]. Some studies quote that 
the presence of chronic stress may lead to dry sensation or irritation 
of the ocular surface [3,15]. Among patients with schizophrenia, 
the inflammatory cytokines in the tears were significantly increased 
compared to controls, and the levels of which correlate with the clinical 
parameters of DED such as increased dryness of ocular surface [11].

An Indian study on patients with Alcohol Use Disorder (AUD) revealed 
that AUD was increasingly associated with DED among younger 
men [16]. A family history of DED was found to be a risk factor 
for DED among patients with a mental disorder [17]. Presence of 
depression, PTSD, the use of psychiatric medications imparted a 
two-fold risk of developing DED [14].

QoL and visual functions are one of the important outcomes in the 
evaluation of therapeutic decisions as well as in the assessment of 
the economic and public health impact of any ocular condition [18]. 
The presence of both dry eye and psychiatric symptoms can have an 
additive effect leading to poorer QoL among such individuals [19].

Sleep disturbances are extremely common among individuals with 
mental disorders and sleep problems such as insomnia, nightmares 
or impaired sleep quality can lead to a negative impact on mental 
health and functioning [20]. Eye pain due to DED can cause sleep 
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ABSTRACT
Introduction: A bidirectional relationship exists between Dry 
Eye Disease (DED) and mental health. Approximately, 23% of 
patients with mild DED have psychiatric co-morbidities, with 
higher risks in moderate and severe cases. DED also impacts 
sleep patterns and productivity, affecting Quality of Life (QoL). 

Aim: To estimate the prevalence of DED among patients with 
mental disorders and its impact on sleep quality and QoL.

Materials and Methods: The present cross-sectional study was 
conducted at the Department of Psychiatry and the Department 
of Ophthalmology in a tertiary care centre, Mahatma Gandhi 
Medical College and Research Institute, Sri Balaji Vidyapeeth, 
Puducherry, India from February 2021 to February 2022, 
involved four groups namely Group A1 {Patients with mental 
disorders and DED from Psychiatry Outpatient Department 
(OPD)} (n=61), Group A2 (DED patients with Mental disorders 
from ophthalmology OPD) (n=68), Group B (Patients with 
Mental disorders alone) (n=44) and Group C (patients with 
DED alone) (n=48). Assessments included the Clinical Global 
Impression Severity scale (CGI-S), Sleep Condition Index (SCI), 
QoL Enjoyment and Satisfaction Questionnaire-Short Form 
(Q-LES-Q-SF), and clinical ocular tests like Tear Film Break-

up Time (TBUT) and Schirmer’s test. Independent t-test was 
used to compare continuous variables with normal distribution 
whereas Mann-Whitney U test was used to compare continuous 
variables with non-normal distribution. Chi-square test was 
used to compare categorical variables. Spearman correlation 
was carried out to assess correlation between variables and 
predictive analysis was carried out using multiple logistic 
regression.

Results: The prevalence of DED among patients with 
psychiatric disorder was found to be 58.09%. Participants with 
comorbid psychiatric and DED (A1) had significantly lower QoL 
(Q-LES-Q-SF) and poorer sleep (SCI) compared to those with 
only psychiatric disorders (B), with most reporting poor or fair 
QoL (p<0.001). Though participants in A2 had more instances 
of eye disorders in family (p=0.002) compared to DED only 
participants (C), the TBUT and Schirmer’s test severity did not 
vary significantly between any of the groups.

Conclusion: DED is increasingly prevalent among patients with 
severe mental disorders, significantly affecting sleep quality and 
QoL. A multidisciplinary management approach involving timely 
screening and referral by ophthalmologists and psychiatrists 
could improve outcomes.
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Subjects were screened for eligibility to participate, based on the 
inclusion and exclusion criteria and recruited after informed consent 
was obtained from the patients/legally accepted representative. 
In psychiatry OPD, the patients were recruited after standard 
psychiatric evaluation with confirmation of diagnosis by a consultant 
psychiatrist. The patients were assessed using Ocular Surface 
Disease Index (OSDI) for the diagnosis of DED. Among patients 
with psychiatric disorders, those who meet the criteria for DED 
were categorized as Group A1 (Patients with mental disorders and 
DED from Psychiatry OPD) and patients who don’t have DED were 
categorized as Group B (Patients with Mental disorders alone). 
Group A1 patients were subjected to Schirmer’s test and Tear film 
break up time for assessment of DED severity. 

In Ophthalmology OPD, the patients were administered OSDI for 
the diagnosis of DED. Patients diagnosed with DED were evaluated 
with Schirmer’s test and tear film break up time for severity of DED. 
Following which, screening for mental disorders was carried out 
using the Standard for Clinicians Interview in Psychiatry (SCIP). The 
patients who screened positive for mental disorders were referred 
for standard psychiatric evaluation procedure with confirmation of 
diagnosis by consultant psychiatrist and be categorised into Group 
A2 (DED patients with Mental disorders from ophthalmology OPD). 
The patients who don’t have mental disorder during screening were 
categorized as Group C (Patients with DED alone).

The Clinical Global Impression-Severity (CGI-S) for severity of mental 
disorders was administered in group A1, A2, and B i.e., those 
groups with mental disorders. Sleep quality was assessed using 
SCI and QoL with QoL Enjoyment and Satisfaction questionnaire in 
all the four groups [Table/Fig 1].

disturbances frequently leading to sleep disorders [21]. Managing 
both the mental disorder and dry eye would result in better sleep 
quality as suggested by a study reporting that stress, depression, 
and sleep disorders are risk factors for DED [22].

The relationship between DED and mental disorders is complex, 
possibly bi-directional as per existing literature. However, the 
scientific literature is limited in the Indian context, especially in 
southern part of India. Hence, the current study was undertaken to 
evaluate the relationship between DED and mental disorders which 
will provide valuable region-specific insights into how co-existing 
DED and mental disorders adversely impact clinical outcomes, 
QoL, and sleep quality, ultimately informing better patient care for 
those suffering from both conditions.

Materials and Methods
The present cross-sectional study was conducted at the Department 
of Psychiatry and the Department of Ophthalmology in a tertiary care 
centre Mahatma Gandhi Medical College and Research Institute, 
Sri Balaji Vidyapeeth, Puducherry, India, from February 2021 to 
February 2022. The study was approved by the Institutional Ethics 
committee (MGMCRI/Res/01/2020/70/IHEC/296).

Inclusion criteria: Patients of all gender including both new and 
review cases, age 18 years and above, attending psychiatry OPD 
on a specified day of the week diagnosed with mental disorder by a 
consultant psychiatrist were included in the study. Further, Patients 
of all gender including both new and review cases, age 18 years 
and above, attending Ophthalmology OPD were also included.

Exclusion criteria: Those patients who are unable to give consent 
for the study, who are not able to comprehend and respond to 
questions asked and those patients with agitated behaviour; who 
are uncooperative for the ophthalmological tests and detailed 
psychiatric evaluation were excluded from the study. Further, 
patients with major neurocognitive disorder and intellectual disability 
were also excluded. Those ophthalmological patients with contact 
lens use, history of Lasik surgery and those on long-term topical 
eye drops, antiglaucoma medication for more than six months, 
on treatment for allergy, and those with recent eye surgery were 
excluded from the study.

Sample size calculation: the required sample size was calculated 
using the formula:

For Psychiatry population [23]: 

1.	 Alpha (a): 0.05 

2.	 Estimated proportion (p): 0.0484 

3.	 Estimation error (d): 0.05 

Minimum sample size needed: 71 

For Ophthalmology population [9]: 

1.	 Alpha (a): 0.05 

2.	 Estimated proportion (p): 0.23 

3.	 Estimation error (d): 0.08 

Minimum sample size needed: 107 

Considering an attrition rate of 10%. Total minimum sample size 
needed is 195. Since the study was time bound, all the eligible 
participants during the study period were included.

Study Procedure
The study comprised of four groups namely:

•	 Group A1 (Patients with mental disorders and DED from 
Psychiatry OPD);

•	 Group A2 (DED patients with Mental disorders from ophthal­
mology OPD); 

•	 Group B (Patients with Mental disorders alone); 

•	 Group C (patients with DED alone).

[Table/Fig-1]:	 Diagrammatic representation of the methodology.

Study Tools 
The Standard For Clinicians’ Interview in Psychiatry screening 
[24]: The Standard For Clinicians’ Interview in Psychiatry is a 
method of assessment of psychopathology administered by 
psychiatrist or clinician who has knowledge about mental health 
and the diagnostic criteria for mental disorder. It provides diagnosis 
according to Diagnostic and Statistical Manual of Mental Disorders 
(DSM) and International Classification of Diseases (ICD) criteria. 
The dimensional score is provided for the following types of 
psychopathology anxiety post-traumatic, stress, obsession and 
compulsion, depression, mania, suicidal behavior, self-injurious 
behavior delusion, hallucinations, agitation, disorganised behaviour, 
negative symptoms catatonia, alcohol addiction, drug addiction, 
attention and hyperactivity. It has 29 screening questionnaires, 26 
items have a binary item (present or absent) and rest three have 
higher number of possible responses. 

Ocular Surface Disease Index (OSDI) [25,26]: OSDI is a frequently 
used survey instrument for the assessment of ocular surface disease 
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severity. It is a 12-item scale for the assessment of symptoms related 
to dry eye disease. Four points were given for each question and 
the severity of DED was considered as follows: 

•	 Scores 0-12 - Normal;

•	 Scores 13-22 - Mild;

•	 Scores 23-32 - Moderate;

•	 Severe 33-100 - Severe.

For the purpose of diagnosing DED for inclusion, a cut-off of 24 was 
considered in the present study.

Tear-film Break-Up Time Test (TBUT) [27]: A Fluorescein strip was 
used to stain the eye. The patient was asked to blink three or four 
times to distribute the dye in conjunctival sac and was then asked 
to look straight ahead and not to blink. The eye was scanned using 
slit lamp under cobalt blue light; the first area of tear film rupture, 
manifested by the appearance of a black island within the green film 
of fluorescein, was noted. Generally, >10 seconds is considered to 
be normal, 5 to 10 seconds marginal, and <5 seconds is considered 
low. A short tear break-up time is a sign of a poor tear film and the 
longer it takes the more stable the tear film.

Schirmer’s test [28]: A specialised Schirmer’s strip was prepared 
from Whatman™ filter paper (GE Healthcare Life Science, Chicago, 
IL, US) measuring 40×5 mm, graded 0-35 mm. A 5 mm strip was 
folded and placed in the lower fornix at the junction of medial 2/3 
and lateral 1/3, and time noted. Extent of wetting of the strip was 
noted after five minutes. Wetting of less than 15 mm was regarded 
as ineffective tear production. Grading of tear production was as 
follows: normal>15 mm, mild=11-15 mm, moderate=6-10 mm, 
severe ≤5 mm. 

Clinical Global Impression-Severity (CGI-S) [29]: CGI-S is a 
7-point scale that healthcare professionals or researchers use to 
rate the patient’s severity of illness at the time of assessment, relative 
to the clinician’s past experience with patients who have the same 
diagnosis. Scores vary from 1=normal, not at all ill; 2=borderline 
mentally ill; 3=mildly ill; 4=moderately ill; 5=markedly ill; 6=severely 
ill; 7=among the most extremely ill patients. The scores reflect 
the average severity levels in the past seven days at the time of 
assessment.

Quality of Life Enjoyment and Satisfaction Questionnaire-Short 
Form (Q-LES-Q-SF) [30]: A 16-item questionnaire which is a self-
report measure designed to enable investigators to easily obtain 
sensitive measures of the degree of enjoyment and satisfaction 
experienced by subjects in various areas of daily functioning. it is 
based on a Likert scale the response from very poor to very good. 
Higher the score better is the QoL. There is no cut off range which 
classifies the score into poor, average and good. 

Sleep Condition Indicator (SCI) [31]: The SCI is valid, reliable 
and sensitive to change in insomnia severity. The eight-item SCI 
(concerns about getting to sleep, remaining asleep, sleep quality, 
daytime personal functioning, daytime performance, duration of 
sleep problem, nights per week having a sleep problem and extent 
troubled by poor sleep). Each item was scored on a 5-point scale 
(0-4) with the possible total score ranges from 0 to 32, with higher 
values indicative of better sleep.

STATISTICAL ANALYSIS
Data were collected using a semi-structured data collection 
sheet and the above tools were translated in the local language 
for administration to the patients. Data were analysed with 
categorical variables presented as numbers and percentages, 
and continuous variables with normal distribution presented as 
mean±SD; normality was assessed using the Kolmogorov-Smirnov 
test. Group Comparisons were performed using independent 
t-test, Mann-Whitney U, ANOVA, Kruskal-Wallis, or Chi-square 
tests as appropriate, correlations were assessed using Pearson 

or Spearman tests, and multivariate logistic regression was used 
to identify predictors. Data were entered in Microsoft Excel and 
analysed using Statistical Package for the Social Sciences (SPSS) 
version 16.0 (IBM, Chicago, USA).

RESULTS
The study included 221 participants, with ages ranging from 18 to 
63 years (mean±SD: 39.03±11.17). The majority were female 119 
(53.8%) and 119 were unmarried (53.8%). Majority had completed 
secondary education 92 (41.6%) however nearly 57(25.8%) were 
unemployed. The sample population belonged to rural areas 210 
(95%) and belonged to Class III 78 (35.3%) of socioeconomic 
status. 

Among 105 patients screened in the psychiatry OPD, 61 subjects 
had DED, yielding a prevalence of 58.09%. The participants were 
distributed across four study groups: A1 (Psychiatry OPD patients 
with associated DED) comprised of 61 (27.6%), A2 (ophthalmology 
OPD patients with associated mental disorder) 68 (30.8%), B (only 
psychiatric illness) 44 (19.9%), and C (only DED) 48 (21.7%). Q-LES-
Q-SF scores ranged from 25 to 45, with a mean of 35.11±5.03, 
while SCI scores ranged from 5 to 26, with a mean of 16.30±5.11 
[Table/Fig-2].

Variables
Group A1

(n=61)
Group A2

(n=68)
Group B
(n=44)

Group C
(n=48)

Age (Mean±SD) 35.97±11.252 43.93±9.435 32.91±9.170 44.19±10.524

Gender

Male 23 (37.7%) 28 (41.2%) 19 (43.2%) 21 (43.8%)

Female 30 (49.2%) 40 (58.8%) 22 (50%) 27 ( 56.3%)

Transgender 8 (13.1%) - 3 (6.8%) -

Marital status

Married 36 (59%) 22 (32.4%) 27 (61.4%) 16 (33.3%)

Unmarried 24 (39.3%) 46 (67.6%) 17 (38.6%) 32 (66.7%)

Separated 1 (1.6%) - - -

Education status

Primary school 8 (13.1%) 4 (5.9%) 1 (2.3%) 1 (2.1%)

Middle school 4 (6.6%) 17 (25.0%) 8 (18.2%) 18 (37.5%)

Secondary school 29 (47.5%) 28 (41.2%) 20 (45.5%) 15 (31.3%)

Intermediate/diploma 14 (23.0%) 14 (20.6%) 3 (6.8%) 11 (22.9%)

Graduate 3 (4.9%) 5 (7.4%) 6 (13.6%) 3 (6.3%)

Professional 3 (4.9%) - 6 (13.6%) -

Occupation

Unemployed 24 (39.3%) 7 (10.3%) 21 (47.7%) 5 (10.4%)

Unskilled worker 16 (26.2%) 18 (26.5%) 7 (15.9%) 12 (25.0%)

Semiskilled worker 8 (13.1%) 15 (22.1%) 5 (11.4%) 12 (25.0%)

Skilled worker 8 (13.1%) 14 (20.6%) 8 (18.2%) 3 (6.3%)

Clerical/shop/farm 1 (1.6%) 3 (4.4%) 1 (2.3%) 3 (6.3%)

Semi professional 2 (3.3%) - - -

Professional 1 (1.6%) - 1 (2.3%) -

Homemaker 1 (1.6%) 11 (16.1%) 1 (2.3%) 13 (27.1%)

Area of Domicile

Rural 57 (93.4%) 65 (95.6%) 41 (93.2%) 47 (97.9%)

Urban 4 (6.6%) 3 (4.4%) 3 (6.8%) 1 (2.1%)

Socioeconomic status

Class I 7 (11.5%) 15 (22.1%) 7 (15.9%) 9 (18.8%)

Class II 9 (14.8%) 17 (25.0%) 15 (34.1%) 8 (16.7%)

Class III 29 (47.5%) 18 (26.5%) 13 (29.5%) 18 (37.5%)

Class IV 15 (24.6%) 18 (26.5%) 8 (18.2%) 13 (27.1%)

Class V 1 (1.6%) - 1 (2.3%) -

CGI severity score 

Normal, not at all ill 1 (1.6%) - - -
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Characteristics n (%)

Primary psychiatric diagnosis- Group A1

Schizophrenia 13 (21.3%)

Bipolar 9 (14.8%)

Depression 9 (14.8%)

Substance-related and addictive disorders 4 (6.6%)

Anxiety and other stress related disorder 26 (42.6%)

Primary psychiatric diagnosis-Group A2

Schizophrenia 0 (0%)

Bipolar 1 (1.5%)

Depression 18 (26.5%)

Substance-related and addictive disorders 16 (23.5%)

Anxiety and other stress related disorder 33 (48.35%)

Primary psychiatric diagnosis-Group B

Schizophrenia 17 (38.6%)

Bipolar 7 (15.9%)

Depression 3 (6.8%)

Substance-related and addictive disorders 5 (11.4%)

Anxiety and other stress related disorder 12 (27.3%)

Antipsychotic use

Group A1 13 (21.3%)

Group A2 0 (0%)

Group B 21 (47.7%)

Antidepressant use

Group A1 20 (32.8%)

Group A2 8 (11.7%)

Among participants in Group A1 (Psychiatry OPD patients with 
associated DED), schizophrenia was the most common psychiatric 
diagnosis with 13 (21.3%), followed by bipolar disorder with 9 (14.8%) 
and depression with 9 (14.8%). Whereas in Group A2 (Ophthalmology 
OPD patients with mental disorder), depression predominated with 
18 (26.5%), with one of bipolar disorder 1 (1.5%).

Antipsychotic use was noted in 13 (21.3%) of A1 participants, while 
antidepressants were used by 20 (32.8%); usage in A2 was lower. 
Family history of psychiatric illness was reported in 25 (41%) of 
A1 and 25 (36.7%) of A2. Regarding ophthalmological conditions, 
cataract was common in A2, 32 (47.1%) and C, 22 (45.8%), and 
family history of ophthalmological disease was significantly higher in 
A2, 32 (47.1%) compared to C, 9 (18.8%, p=0.002) [Table/Fig-3].

Comparison Analysis between the Groups
On comparison, there was no significant difference with respect to 
sociodemographic variables, however antipsychotic use was higher 
in Group B, 21 (47.7%) vs 13 (21.3%) (p=0.004) compared to A1. 
Further, Group A1 had lower Q-LES-Q-SF rank sums (31.74 vs 
82.48, p<0.001) and lower SCI scores (13.41±3.73 vs 21.57±3.49, 
p<0.001) compared to Group B. The prevalence of Diabetes was 
higher in Group B, 5 (11.4%) vs 3 (4.9%) (p=0.025) [Table/Fig-4].

The sociodemographic variables were comparable between the 
groups. Family history of ophthalmologic disease was higher 32 
(47.1%) vs 9 (18.8%) (p=0.002), however DED duration did not differ 
significantly between the groups (p=0.150) in Group A2 compared 
to Group C. The Q-LES-Q-SF and SCI scores were significantly 
lower in Group A2 (38.85 vs 86.34, p<0.001; 14.69±3.28 vs 
17.42±6.02, p=0.003). TBUT scores and Schirmer’s severity were 
similar between groups [Table/Fig-4].

The participants in A2 were older (43.93 vs 35.97 years, p=0.0001) 
with fewer married individuals, 22 (32.4%) vs 36 (59%) (p=0.019) 
and lower unemployment, 7 (10.3%) vs 24 (39.3%) (p=0.006). 
TBUT and Schirmer’s tests indicated milder DED in A2 compared to 
A1 (TBUT mild: 69.1% vs 47.5%, p=0.004; Schirmer’s mild: 19.1% 
vs 62.3%, p<0.001) [Table/Fig-4].

Quality of Life (QoL) and Sleep Quality-Comparison 
Analysis
Group A1 (Mental disorder+DED) had a significantly lower Q-LES-
Q-SF mean rank (31.74) compared to Group B (only mental 
disorder) (82.48) (Z=-8.444, p<0.001), indicating poorer QoL. Item-
wise analysis (item16) showed that most Group A1 participants 
rated their QoL as poor or fair, whereas Group B participants mostly 
reported good or very good (χ²=89.617, p<0.001). Similarly, SCI 
total scores indicated poorer sleep in Group A1 (13.41±3.73) versus 
Group B (21.57±3.49; t=-11.362, p<0.001). 

Group A2 (DED + Mental disorder) also had lower Q-LES-Q-SF mean 
rank (38.85) compared to Group C (only DED) (86.34) (Z=-7.541, 
p<0.001), though item 16 category differences were not statistically 
significant. SCI scores were lower in Group A2 (14.69±3.28) than 
Group C (17.42±6.02; t=-3.141, p=0.003). 

Comparing groups A1 and A2, the Q-LES-Q-SF mean rank was 
found to be significantly lower in Group A1 (53.82) compared 
to Group A2 (75.03) (Z=-3.230; p<0.001). Further, SCI total 
scores  were also found to be significantly lower in Group A1 
(13.41±3.725) compared to Group A2 (14.69±3.275) (t=-2.079; 
p=0.040) [Table/Fig-4].

Association and Correlation Analysis
The severity of DED was associated with educational status 
(χ²=27.482; p=0.0225), psychotropic use (χ²=30.802; p=0.000) 
and family history of psychiatric illness (χ²=8.791; p=0.032). Age 
showed a significant negative correlation with SCI (r=-0.288, 
p=0.043), indicating poorer sleep with increasing age, while its 

Borderline mentally 
ill 

15 (24.6%) - 6 (13.6%) -

Mildly ill 31 (50.8%) - 30 (68.2%) -

Moderately ill 6 (9.8%) - 7 (15.9%) -

Markedly ill 8 (13.1%) - 1 (2.3%) -

Q-LES-Q-SF-total 
score

31.74 38.85 35.76 35.28

SCI-total score 
(mean±SD)

13.41±3.725 14.69±3.275 21.57±3.494 17.42±6.021

TBUT severity

Normal 5 (8.2%) - 42 (95.45%) -

Marginal 29 (47.5%) 47 (69.1%) 2 (4.55%) 35 (72.9%)

Low 27 (44.2%) 21 (30.9%) - 13 (27.1%)

Schirmer’s test 

Mild 38 (62.3%) 13 (19.1%) 1 (2.3%) 13 (27.1%)

Moderate 16 (26.3%) 53 (77.7%) 1 (2.3%) 33 (68.8%)

Severe 2 (3.3%) 2 (2.9%) - 2 (4.2%)

Normal 5 (8.2%) - 42 (95.5%) -

[Table/Fig-2]:	 Sociodemographic characteristics across groups (N=221).
The values are presented as n (%)

Group B 8 (18.2%)

Family history of psychiatric diagnosis

Group A1 25 (41.0%)

Group A2 25 (36.7%)

Group B 11 (25.0%)

Ophthalmological diagnosis

Group A2 Cataract 32 (47.1%)

Group C Cataract 22 (45.8%)

Family history ophthalmology

Group A2 32 (47.1%)

Group C 9 (18.8%)

[Table/Fig-3]:	 Psychiatric and ophthalmological characteristics of the sample.
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Predictive Analysis using Regression
A significant association with the severity of DED (Schirmer’s test) 
with educational status and family history of psychiatric illness and 
psychotropic use was noted. A negative correlation was observed 
between age and sleep quality score. However, on performing 
multiple logistic regression, none of the variables was found to be 
independent risk factors for each other.

DISCUSSION
The cross-sectional study was conducted to estimate the prevalence 
of DED among patients with mental disorders and examined its 
association with sociodemographic variables, clinical factors such 
as psychiatric diagnosis, severity of the illness and medication 
use along with assessing the QoL and sleep quality. A total of 221 

Comparison A1 (n=61) B (n=44) Test (statistic) p-value

Age (Mean±SD) 35.97±11.252 32.91±9.170 t=1.418 (df=103) 0.141

Gender-Male 23 (37.7%) 19 (43.2%) χ²=1.163 0.559

Marital-Married 36 (59%) 27 (61.4%) χ²=0.748 0.688

Education-distribution (selected) Secondary 29 (47.5%) Secondary 20 (45.5%) χ²=15.251 0.180

Antipsychotic use 13 (21.3%) 21 (47.7%) χ²=8.146 0.004

Family history psychiatric-Yes 25 (41.0%) 11 (25.0%) χ²=2.898 0.089

Q-LES-Q-SF total (mean rank) 31.74 82.48 Z=-8.444 <0.001

Q-LES-Q-SF 
item16

Very poor 5 (8.2%) 0 (0%)

χ²=89.617 <0.001

Poor 30 (49.2%) 0 (0%)

Fair 24 (39.3%) 2 (4.5%)

Good 1 (1.6%) 14 (31.8%)

Very good 1 (1.6%) 28 (63.6%)

SCI total (Mean±SD) 13.41±3.725 21.57±3.494 t=-11.362 <0.001

Diabetes mellitus (GMD1) 3 (4.9%) 5 (11.4%) χ²=14.496 0.025

Comparison A2 (n=68) C (n=48) Test (statistic) p-value

Age (Mean±SD) 43.93±9.435 44.19±10.524 t=(not specified) 0.462

Gender-Male 28 (41.2%) 21 (43.8%) χ²=0.076 0.782

Family history ophthalmologic-Yes 32 (47.1%) 9 (18.8%) χ²=9.867 0.002

DED duration (months) (Mean±SD) 33.13±31.34 23.67±19.48 U=1377.0 0.150

TBUT severity-Mild 47 (69.1%) 35 (72.9%) χ²=0.817 0.665

Schirmer’s severity-Moderate 53 (77.7%) 33 (68.8%) χ²=1.240 0.538

Q-LES-Q-SF total (mean rank) 38.85 86.34 Z=-7.541 <0.001

Q-LES-Q-SF 
item16

Very poor 3 (4.4%) 2 (4.2%)

χ²=8.179 0.085

Poor 30 (44.1%) 16 (33.3%)

Fair 34 (50.0%) 23 (47.9%)

Good 0 (0%) 3 (6.3%)

Very good 1 (1.5%) 4 (8.3%)

SCI total (Mean±SD) 14.69±3.275 17.42±6.021 t=-3.141 0.003

Comparison A1 (n=61) A2 (n=68) Test (statistic) p-value

Age (Mean±SD) 35.97±11.252 43.93±9.435 t= 4.3682 0.0001

Marital-married 36 (59%) 22 (32.4%) χ²=9.8449 0.019

Occupation-unemployed 24 (39.3%) 7 (10.3%) χ²=14.380 0.006

TBUT severity-mild 29 (47.5%) 47 (69.1%) χ²=13.286 0.004

Schirmer’s severity-mild 38 (62.3%) 13 (19.1%) χ²=36.824 <0.001

Q-LES-Q-SF total (mean rank) 53.82 75.03 Z=-3.230 <0.001

Q-LES-Q-SF 
item16

Very poor 5 (8.2%) 3 (4.4%)

χ²=2.853 0.583

Poor 30 (49.2%) 30 (44.1%)

Fair 24 (39.3%) 34 (50.0%)

Good 1 (1.6%) 0

Very good 1 (1.6%) 1 (1.5%)

SCI total (Mean±SD) 13.41±3.725 14.69±3.275 t=-2.079 0.040

[Table/Fig-4]:	 Comparison analysis between groups (A1 vs B; A2 vs C; A1 vs A2).
t-independent t-test was used to compare continuous variables with normal distribution; U-Mann Whitney U test was used to compare continuous variables with non-normal distribution; χ²-Chi-square 
test was used to compare categorical variables; p-value <0.05 was considered significant; The values are presented in  n (%)

Variables Test statistic p-value

Educational status and Severity of DED (Schirmer’s test) χ²=27.482 0.0225

Psychotropic use and Severity of DED (Schirmer’s test) χ²=30.802 0.000

Psychotropic use and Severity of DED (TBUT test) χ²=12.976 0.043

Family history of psychiatric illness and Severity of DED 
(Schirmer’s test)

χ²=8.791 0.032

Age and SCI correlation r=-0.288 0.043

Age and Q-LES-Q-SF r=-0.246 0.085

[Table/Fig-5]:	 Correlation analysis in Group A1 (Patients with mental disorders and 
DED from Psychiatry OPD).
*χ²-Chi-square test; r-spearman correlation; p<0.05 was considered significant

correlation with Q-LES-Q-SF was not statistically significant (r=-
0.246, p=0.085) [Table/Fig-5].
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patients were recruited from the psychiatry and ophthalmology out 
patient departments at tertiary care hospital in southern India.

Prevalence of DED in Mental Disorder Patients
Among 105 patients screened in the psychiatry OPD, 61 subjects 
had DED, yielding a prevalence of 58.09%. This is higher than the 
reported range of 21-52% in existing literature [10-12]. The elevated 
prevalence in the current study can be attributed to the inclusion 
of participants with all mental disorder categories, unlike previous 
studies that predominantly focused on depression and anxiety [12-
14]. General population studies report DED prevalence ranging from 
5% to 34% with substantial inter-study variations [5,32,33].

Among the 61 participants from psychiatry OPD, 21.3% had 
schizophrenia, 29.6% had mood disorders, 42.6% had anxiety 
disorders, and 6.6% had substance use disorders. The DED 
prevalence among patients with AUDs and schizophrenia was lower 
than existing literature, which reported rates of 44.2% and 97.5%, 
respectively [11]. This discrepancy may be explained by inclusion of 
various psychiatric diagnoses within a limited sample population.

Age and Demographic Factors
The mean age of patients with mental disorders having comorbid 
DED was 35.97±11.252 years, considerably lower than previous 
literature reporting 62.2±14.9 years [23]. Similarly, DED patients 
with mental disorders had a mean age of 43.93±9.435 years, 
contrasting with previous findings of 63.7±8.6 years [34]. This 
lower age range of the study sample could explain the absence of 
association between increasing age and prevalence of DED noted 
in existing literature [32]. No significant differences were found in 
socio-demographic factors (age, gender, domicile, socio-economic 
status, occupational status) when comparing patients with comorbid 
mental disorders and DED versus those with mental disorders alone. 
This aligns with existing literature showing that age and gender do 
not significantly affect DED prevalence in patients with depression, 
anxiety, or schizophrenia [11].

Research in DED report that severity of DED increased with 
increased antidepressant use, which has been reiterated in the 
current study [32,35,36]. Literature supports that depressive 
disorders are most commonly present among DED patients, and 
depression treatment may influence DED management approaches 
[8]. Studies demonstrate positive associations between dry eye 
symptoms and antidepressant use, particularly Selective Serotonin 
Reuptake Inhibitor (SSRIs), which affect ocular surface and tear film 
stability [26]. However, no significant difference in psychiatric illness 
duration was found between groups A1 and B, contrasting with 
existing literature [32]. This may be attributed to the participants 
having relatively shorter illness duration.

Research indicates that single-nucleotide polymorphisms in genes 
encoding brain-derived neurotrophic factor and vitamin D receptors 
may be related to DED, with depression status potentially influencing 
these associations [36,37]. Both psychiatric illnesses and DED have 
proposed genetic underpinnings, possibly explaining the increased 
occurrence of psychiatric illness in families of subjects with both 
conditions. Family history of ophthalmological conditions was more 
common among DED patients with comorbid mental disorders, 
supporting literature suggesting that family history of DED can 
precipitate the condition in subsequent generations [38].

The severity of DED has been associated with reduced QoL and 
patient related outcomes among patients with DED [39]. Most of 
the DED assessment questionnaires are limited in assessing patient 
related outcomes and QoL hence utilisation of a specific tool such as 
Q-LES-Q-SF was warranted [40]. Q-LES-Q-SF revealed significantly 
lower total scores among patients with both mental disorders and 
DED compared to those with mental disorders alone which is 
understandable due to the synergistic role of mental disorders and 
DED. These findings have been reiterated in the scientific literature 

evaluating QOL in individuals with DED and comorbid mental 
disorders [41,42].

The individuals with DED have been found to have poorer subjective 
sleep quality, longer sleep latency, and higher risk of insufficient 
sleep or excessive sleepiness [43]. Further, poor sleep quality, 
depression and stress are considered risk factors for DED, thus 
indicating a bidirectional association [44]. In the current study, SCI 
showed poorer sleep quality in patients with both DED and Mental 
disorders compared to those with either DED or Mental disorders. 
This reiterates contemporary research findings of common sleep 
disorders in patients with both DED and mental disorders [21].

Positive associations were found between DED severity (Schirmer’s 
test) and education level, with most mild and moderate DED subjects 
educated up to secondary school. Among Group A1 (Mental 
disorders+DED), positive associations existed between DED severity 
and depressive disorders, antidepressant use, and family history 
of psychiatric illness. The findings are in line with existing literature 
mentioning association between DED and depressive symptoms and 
antidepressant use [32,36]. TBUT-based severity showed positive 
association with psychotropic medication use, with nearly 60% of 
moderate DED patients on psychotropic medications [36]. Subjective 
dry eye symptom severity is largely influenced by psychological 
factors coupled with ocular surface and tear film anomalies [45].

A negative correlation was observed between age and sleep quality, 
with poorer sleep quality associated with increasing age. The decline 
in sleep quality with increasing age could indicate a longer duration 
of psychiatric illness and DED leading to alterations in sleep cycle 
and due to psychotropic use [13]. 

Limitation(s)
The study participants included were less than the calculated sample 
size. Further, the sample size was relatively smaller and hence the 
findings could not be generalised to the population. The study was 
cross-sectional in nature, and hence is methodologically limited in 
assessing the course of DED and psychiatric illness and their inter-
relationship longitudinally. 

CONCLUSION(S)
The prevalence of DED among individuals with mental disorders was 
58.09%. DED among patients with mental disorder was associated 
with educational status, use of psychotropic medications and a 
family history of psychiatric illness. For optimal management, DED 
treatment should be combined with treatment of underlying mental 
disorder. The study findings require replication in larger samples 
to establish more definitive conclusions about the bidirectional 
relationship between mental disorders and DED.
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