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Abstract
Purpose: For people with dry eye disease common problems in working area, the associations with depression, 

anxiety, attention deficit hyperactivity disorder (ADHD), job stress, and sleep problems. This study aims to examine 
the effects of dry eye disease and depression, anxiety, ADHD, job stress, and sleep problems through a self-rated 
questionnaire. 

Subjects and Methods: Subjects included 139 people who complained of symptoms of dry eye disease for the 
first time between September 2014 and February 2015. The comparison group included 363 local adults without 
symptoms of dry eye disease. A psychiatric and ophthalmic questionnaire survey was given to the group having 
symptoms of dry eye disease. The presence of a significant difference in depression, anxiety, ADHD, job stress, and 
sleep problems between the dry eye disease group and the comparison group was evaluated, and each association 
was analyzed.

Results: The dry eye symptoms group showed significantly higher the Ocular Surface Disease Index (OSDI), 
Center for Epidemiological Studies-Depression Scale (CES-D), Korean Adult Attention Deficit Hyperactivity Disorder 
Scales (K-AADHS), and The Korean version of Pittsburgh Sleep Quality Index (PSQI-K) values than the comparison 
group (p<0.001, p<0.001, p<0.001, and p<0.001). The result of the regression analysis indicated that depression 
symptoms and ADHD symptoms significantly increased the odd ratio of the dry eye disease symptoms group by 1.75 
times and 2.18 times, respectively (p=0.04 and p<0.001).

Conclusion: The dry eye symptoms group is accompanied by ADHD related issues as well as depression. 
Therefore, a psychiatric approach is needed along with physical treatment. 

Keywords: Depression; ADHD; Job stress; Sleep problems; Dry eye

disease

Introduction 
Dry eye disease (DED) is a common ophthalmic disease in 

clinical applications, and its prevalence rate in the United States is 
approximately 5%. The 2007 Report of the International Dry Eye 
Workshop report defined dry eye disease as a multifactorial disease of 
the tears and ocular surface that results in symptoms of discomfort, 
visual disturbance, and tear film instability with potential damage to 
the ocular surface. It is accompanied by increased osmolarity of the 
tear film and inflammation of the ocular surface” [1]. Despite its high 
prevalence rate, dry eye disease is difficult to cure because in many 
cases the examinations that are commonly used in clinical applications 
and the symptoms that patients complain of are inconsistent [2]. The 
diagnosis of dry eye disease is generally based on symptoms that patients 
complain of, which are the most important element for the diagnosis 
of dry eye disease [3]. There have been few studies on the association 
of dry eye disease and psychiatric symptoms or disorders [4]. Labbe et 
al. [5] performed various objective ophthalmic examinations for 1,456 
ophthalmic patients, and reported that 241 patients had Dry eye disease 
and 138 patients showed depressive symptoms. They also reported that 
the Dry eye disease group had a significantly higher depression score 
than the control group. For 89 DES patients and 73 control group 
subjects, Li et al. [6] compared the associations of DES with depression 
and anxiety through the OSDI, the Self-rating Anxiety Scale (SAS), and 

Self-rating Depression Scale (SDS) questionnaires. The results showed 
that the DES group had significantly higher anxiety and depression 
scores. In a study on 472 psychiatric patients with depressive and anxiety 
disorders, Wen et al. [7] reported that the prevalence rate of Dry eye 
disease was 13% (60 patients). In a large-scale epidemiologic survey on 
2,454,458 subjects relevant to Veterans Affairs, Galor et al. [8] reported 
that 19% of the males and 22% of the females showed DES, and the 
risk factors of DES were post-traumatic stress disorder and depressive 
disorder. In a study on 6,655 adult females, Na et al. [9] reported 
that the clinical diagnosis group was 12.3% and the symptom group 
was 20.0%, and the significant risk factors were severe psychological 
stress, depressive mood, anxiety/depression problems, and a history 
of psychological counseling. In a study on 248 ophthalmic patients 
who had visited the veterans Affairs Eye Clinic, Fernandez et al. [10] 
reported that the groups with PTSD and depression had significantly 
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higher Dry eye disease scores than the groups without PTSD and 
depression, respectively. It has been a few reported that depression and 
anxiety, common internalized symptoms are related with the dry eye 
syndrome. However, there has been no report on the relationship of 
ADHD or ADHD symptoms, common externalized symptoms with 
dry eye syndrome. In this study, for the first time in Korea and any 
other country, the relationship between adult dry eye syndrome and 
ADHD symptom was examined, in addition to the relationship of dry 
eye syndrome with depression, anxiety, job stress, and sleep problems. 
ADHD is a common neurobehavioral disorder usually has its onset in 
early childhood, more rarely in adolescence. When ADHD persists into 
adulthood, the disorder may be of mild intensity, but may also retain the 
severity of a disease associated with considerable lifestyle impairment 
[11]. In the present study, the associations of dry eye symptoms with 
various psychiatric disorders (depression, anxiety, attention deficit 
hyperactivity disorder, and sleep disorder) were examined through a 
retrospective self-reporting questionnaire study.

Subjects and Methods
This study was conducted for people who complained of dry eye 

disease symptoms for the first time between September 2014 and 
February 2015. All subjects completed psychiatric and ophthalmic 
questionnaires. 

Participants
Adults residing in the Anseong area between September 2014 and 

February 2015 were participated. Anseong city with 180,000 population. 
We asked many companies that located Anseong city for research, we 
have random selection among 6 companies receiving the acceptance 
for research. 600 adults living in the research target area were given 
questionnaires to answer. Among them, 502 people responded with a 
rate of 83.7%. Subjects were excluded from the study if there was any 
evidence of psychotic disorder, mental retardation and neurological 
disorders including epilepsy. The present study was approved by the 
Institutional Review Board of Dankook University Hospital (DK-2014-
02-004). All participants were interviewed personally and given a full 
verbal explanation and short form document with information about 
the study, including the study’s purpose and procedure. Informed 
written consent was obtained from each participant before the study 
began.

Assessments 
Epidemiological questionnaire

Epidemiological Questionnaire were consisted of questions on sex, 
age, socioeconomic status, and recent work achievement. 

The Ocular surface disease index (OSDI)

The Ocular Surface Disease Index (OSDI)© was developed to quantify 
the specific impact of dry eyes on vision-targeted health-related quality 
of life (VT-HRQ) [12]. This disease-specific questionnaire includes 
three subscales: ocular discomfort (OSDI-symptoms), which includes 
symptoms such as gritty or painful eyes; functioning (OSDI-function), 
which measures limitation in performance of common activities such 
as reading and working on a computer; and environmental triggers 
(OSDI-triggers), which measures the impact of environmental triggers, 
such as wind or drafts, on dry eye symptoms. The questions are asked 
with reference to a one-week recall period. Possible responses refer to 
the frequency of the disturbance: none of the time, some of the time, 

half of the time, most of the time, or all of the time. Subscale scores were 
computed for OSDI-symptoms, OSDI-function, and OSDI- triggers, as 
well as an overall averaged score. OSDI subscale scores can range from 
0 to 100, with higher scores indicating more problems or symptoms. 

Center for Epidemiological studies-depression scale (CES-D)

This CES-D was developed by Radloff et al. to measure the degree 
of adult depression; Cho and Kim standardized this resulting in an 
internal reliability(Chronbach’s alpha) was 0.91 [13]. Items were 
scored using conventional 1-2-3-4 Likert scale scores for the response 
categories.

Korean adult attention deficit hyperactivity disorder scales 
(K-AADHS)

Developed by Murphy and Barkley, based on the DSM-IV 
diagnostic criteria for adult ADHD; the K-AADHS is a self-report 
assessment. The scales, with 18 items, is proven for its validity in 
differentiating adults with ADHD from those without, and is designed 
to effectively differentiate three subtypes of ADHD: predominantly 
inattentive, predominantly hyperactive-impulsive, and combined 
hyperactive-impulsive, and inattentive. The Korean standardization has 
been achieved by Kim et al. The chronbach alpha of the total K-AADHS 
scale was 0.85 [14]. 

The Korean occupational Stress Scale- Short Form (KOSS-SF)

The short form of KOSS-SF, consisted of 24 items and was developed 
and standardized by Jang et al. [15]. These are considered to be unique 
and specific occupational stressors for Korean employees. They 
collected KOSS-SF items from the most popular job stress measurement 
tools such as the JCQ, ERI, NIOSH and OSI, and additive qualitative 
studies (depth interview). Items were scored using conventional 1-2-
3-4 Likert scale scores for the response categories. This scale consisted 
of seven subscales by using factor analysis and a validation process: job 
demand, insufficient job control, interpersonal conflict, job insecurity, 
organizational system, lack of reward, and occupational climate. 
Internal consistency chronbach alpha scores ranged from 0.51 to 0.82. 

The Korean version of Pittsburgh Sleep Quality Index 
(PSQI-K)

The Pittsburgh Sleep Quality Index (PSQI) is typically used for 
evaluating sleep quality throughout the world, developed by Buysse 
and colleagues [16]. This is a self-reported questionnaire, which 
evaluates sleep quality during the previous month. Sohn et al. [17] 
analyzed the reliability and validity of the Korean version of the PSQI 
(PSQI-K). Cronbach's α coefficient for internal consistency of the total 
score of the PSQI-K was 0.84, which shows high reliability. Sensitivity 
and specificity for distinguishing poor and good sleepers were 0.943 
and 0.844 using the best cutoff point of 8.5. The test–retest correlation 
coefficient was 0.65 for the total score (p<0.001). 

The Korean version of Epworth sleepiness scale (KESS)

The Epworth sleepiness scale (ESS) is widely used to measure the 
general level of daytime sleepiness, particularly among patients with 
sleep disordered breathing [18,19]. The ESS is comprised of eight 
questions, each asking about the subject's likelihood of dozing off or 
falling asleep in a particular but common situation that he/she would 
encounter on typical day. Cho et al. [20] developed the Korean version 
of the ESS (KESS), which is valid and has been evaluated for its usefulness. 
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The KESS in patient groups showed good internal consistency (Cronbach's 
α=0.90) and test-retest reliability (r=0.78 to 0.93).

Statistical analysis

The data was processed using SPSS 15.0 (Korean version). In the 
statistical analysis, a cross tabulation analysis was performed for an 
epidemiologic survey evaluation (e.g., gender). An ANCOVA test 
considering age and sex was used for the analysis of the OSDI, BDI, 
K-AADHS, PSQI, and ESS scores between both groups. A chi-square 
test was used to compare the frequencies among the depression group, 
ADHD group, and sleep problem group, which had a score of higher 
quartile. The odd ratio to the dry eye disease symptoms group was 
calculated using a logistic regression analysis. All the statistical analyses 
were considered statistically significant when the p-value was below 
0.05.

Results
The dry eye symptom group included 42 males (30.2%) and 

97 females (69.8%), and the comparison group included 142 males 
(39.1%) and 221 females (60.8%). Thus, there was not a significant 
frequency difference between both groups (X2=3.43, p=.064). The 
average age of the dry eye symptom group was 45.22 ± 11.00 and that 
of the comparison group was 41.76 ± 11.55, resulting in a significant 
difference between both groups (F=9.27, p=.002). The dry eye symptom 
group had a total OSDI score of 61.94 ± 11.20, and the comparison 
group had a total OSDI score of 22.79 ± 15.20. The results indicate 
that there was a significant difference between both groups (F=763.82, 
p<.001). The dry eye symptom group had a total CES-D score of 11.70 
± 8.14, and the comparison group had a total CES-D score of 7.91 ± 
5.94, resulting in a significant difference between both groups (F=32.43, 
p<.001). The dry eye symptom group had a total K-AADHS score of 
9.07 ± 7.59, and the comparison group had a total K-AADHS score of 
5.69 ± 6.32, resulting in a significant difference between both groups 
(F=25.39, p<.001). The dry eye symptom group had a total PSQI score 
of 6.93 ± 3.21, and the comparison group had a total PSQI score of 
5.30 ± 3.03, resulting in a significant difference between both groups 
(F=26.03, p<.001). The dry eye symptom group had a total ESS score of 
8.11 ± 5.03, and the comparison group had a total ESS score of 5.74 ± 
4.42, resulting in a significant difference between both groups (F=26.07, 
p<.001) (Table 1). In regards to the dry eye symptom group with 
depression, there were 58 subjects (42.3%), and the non-depression 
dry eye symptom group included 81 subjects (57.7%). While for the 
general comparison group, the depression group included 70 subjects 
(19.6%) and the non-depression group included 293 subjects (80.4%). 
Thus, there was a significant frequency difference between both groups 
(x2=26.64, p<.001). For dry eye symptom group with ADHD there 
were 58 subjects (41.7%), and the non-ADHD dry eye symptom group 
included 81 subjects (58.3%). While for the general comparison group, 
the ADHD group included 71 subjects (19.9%) and the non-ADHD 
group included 292 subjects (80.1%). Thus, there was a significant 
frequency difference between both groups (x2=24.80, p<.001). For the 
dry eye symptom group with high job stress there were 41 subjects 
(30.6%), and the low job stress dry eye symptom group included 98 
subjects (69.4%). While for the general comparison group, the high 
job stress group included 82 subjects (23.4%) and the low job stress 
group included 281 subjects (76.6%). Thus, there was not a significant 
frequency difference between both groups (x2=2.63, p<.001). For the 
dry eye symptom group with sleep problems there were 48 subjects 
(37.2%), and the non-sleep problem dry eye symptom group included 
91 subjects (62.8%). While for the general comparison group, the sleep 

problem group included 70 subjects (20.7%) and the non-sleep problem 
group included 293 subjects (79.3%). Thus, there was a significant 
frequency difference between both groups (x2=13.46, p<.001). For the 
dry eye symptom group with ESS there were 58 subjects (42.3%), and 
the non-ESS dry eye symptom group included 81 subjects (57.7%). 
While for the general comparison group, the ESS group included 77 
subjects (21.8%) and the non-ESS group included 286 subjects (78.2%). 
Thus, there was a significant frequency difference between both groups 
(x2=20.99, p<.001) (Table 2). In the logistic regression model of the 
dry eye symptom group and the comparison group, the relative risk of 
depression was 1.75 times higher (confidence interval 1.03-2.97), which 
showed a statistical significance (x2=4.20, p=.04). The relative risk of 
ADHD was 2.18 times higher (confidence interval 1.33-3.57), which 
also showed a statistical significance (x2= 9.49, p=.00) (Table 3).

Discussion
A previous study reported that females showed a significantly 

higher prevalence rate of dry eye disease than males [21]. In the present 
study, the number of female patients was also larger than that of males. 
As well as an objective ophthalmological examination, the evaluation 
of subjective symptoms was a crucial finding on the clinical diagnosis of 
dry eye disease. Many studies reported that there were difficulties in the 
treatment of dry eye disease patients because objective clinical findings 
were inconsistent with the symptoms that patients complained of [22]. 
The OSDI value is an examination that tests the symptoms patients 
suffering from dry eye disease complain of, but the OSDI value, the 
common representative evaluation tool of dry eye disease, could be 
inconsistent with the degree of dry eye disease [23]. In the present 
study, the OSDI, CES-D, KOSS, K-AADHS, PSQI, ESS values based 
on a psychiatric questionnaire were compared between the dry eye 

Table 1: Epidemiological Characteristics between Dry Eye Disease Group and 
Comparison Group. Note: independent t test,a or chi-square test,b p value <.05.

Rating Scale
Dry eye disease 
group (n=139)

Mean ± S.D

Comparison 
group (n=363)

Mean ± S.D
F or x2 p value

Agea 45.22 ± 11.00 41.76 ± 11.55 9.27 .002
Sex 3.43 .064
Male 42 (30.2%) 142 (39.1%)
Female 97 (69.8%) 221 (60.9%)
Recent work 
achievement (N,%)b 1.95 .378

High 56 (40.3%) 142 (39.1%)
Middle 82 (59.0%) 211 (58.1%)
Low 1 (0.7%) 10 (2.8%)

Table 2: Suicide idea, depression, anxiety, ADHD, self-esteem, impulsivity 
between Dry Eye Disease Group and Comparison Group. Note: OSDI; the Ocular 
Surface Disease Index, CES-D; Center for Epidemiological Studies-Depression 
Scale, K-AADHS; Korean Adult Attention Deficit Hyperactivity Disorder Scales, 
and PSQI-K; The Korean version of Pittsburgh Sleep Quality Index. p value <.05.

Rating Scale
Dry eye disease 
group (n=139)

Mean ± S.D

Comparison group 
(n=363)

Mean ± S.D
F p value

OSDI 61.94 ± 11.20 22.78 ± 15.20 763.82 <.001
CES-D 11.70 ± 8.14 7.91 ± 5.94 32.43 <.001
K-AADHS 9.07 ± 7.59 5.69 ± 6.32 25.39 <.001
Inattention 4.83 ± 4.22 3.21 ± 3.43 19.40 <.001
Hyperactivity 4.23 ± 3.83 2.48 ± 3.29 26.01 <.001
Job Stress 51.58 ± 12.12 49.87 ± 11.36 2.10 .148
PSQI 6.93 ± 3.21 5.30 ± 3.03 26.03 <.001
ESS  8.11 ± 5.03 5.74 ± 4.42 26.07 <.001
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symptoms group and the comparison group; and the dry eye symptoms 
group had significantly higher OSDI, CES-D, KOSS, K-AADHS, 
PSQI, ESS values (Table 4). The analysis of the odd ratio, depending 
on the presence of dry eye symptoms using the regression analysis, 
showed that the CES-D, K-AADHS values increased the odd ratio of 
dry eye symptoms, respectively (p=0.04 and p<0.001). This indicates 
associations between dry eye symptoms, depression, and ADHD. In the 
present study, the DES group had a high depression score, and this is 
consistent with results of previous research [5,6,8-10]. However, there 
has been no study on the association between DES and ADHD, but was 
attempted in the present study for the first time. The results indicated 
that the DES group had a significantly higher ADHD scale score than 
the control group, and ADHD showed a significant correlation with 
DES even after a regression analysis with sex/age adjustment. It has 
been a few reported that depression and anxiety, common internalized 
symptoms are related with the dry eye syndrome. However, there has 
been no report on the relationship of ADHD or ADHD symptoms, 
common externalized symptoms with dry eye syndrome. ADHD is a 
common behavioral disorder usually has its onset in early childhood, 
more rarely in adolescence. When ADHD persists into adulthood, 
the disorder may be of mild intensity, but may also retain the severity 
of a disease associated with considerable lifestyle impairment. We 
suspected that its inattention and impulsivity symptoms may be affect 
the individual eye care and maintenance. It caused to stressful state. 
Stress is a common etiology of dry eye syndrome [24,25]. The results 
of the present study showed that ADHD as well as depression was the 
risk factor of DES. Therefore, it is thought that the treatment of dry 
eye disease could be affected by cognitive and behavioral characteristics 
(e.g., inattention and impulsiveness) as well as psychological factors 
(e.g., depression). The limitations of this study are as follows. First, the 
severity of the dry eye symptoms group was very severe than the general 
population because all subjects worked at an industrial factory. Second, 
for the general control group, a questionnaire evaluation regarding dry 
eye disease was performed, but physical an ophthalmic examination 
was not performed. Third, since the study was based on a self-report 
type questionnaire difference in the cognitive ability of participants 

could affect the result of the study. To minimize this effect, sex, age, 
socioeconomic status or work achievement level needs to be used 
as a control factor during analysis, but sufficient relevant data could 
not be collected. Especially the previous studies reported that females 
showed significantly higher prevalence rate of depression than males. 
Though not statistically significantly, our study showed the number of 
female patients was larger than that of males relatively. Fourth, it was 
a cross-sectional research, and thus the causal relationship between 
both groups could not be suggested. Only the relationships of dry eye 
disease with depression symptoms, ADHD, and sleep problems were 
suggested. Fifth, this study examined participants residing in only one 
local community. The area where the data of the patient group and the 
control group were obtained was a rural area with a population of about 
200,000, respectively. Thus, it was difficult to reflect the characteristics 
of metropolitan cities. In the future, a well-structured patient/control 
group study needs to be performed by correcting for gender, age, and 
area distribution. 
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Rating Scale
Dry eye disease   
group (n=139)

N (%)

Comparison 
group(n=363)

N (%)
X2  p value

CES-D (>=21) 58(42.3%) 70(19.6%) 26.64 <.001
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Scale, K-AADHS; Korean Adult Attention Deficit Hyperactivity Disorder Scales, 
and PSQI-K; The Korean version of Pittsburgh Sleep Quality Index. p value <.05.
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estimate

Standard 
error
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PSQI .47 .26 3.39 .07 1.60(.97-2.65)

Table 4: Parameter Estimates for Logistic Model of Dry Eye Disease Group and 
Comparison Group. Note: OSDI; the Ocular Surface Disease Index, CES-D; 
Center for Epidemiological Studies-Depression Scale, K-AADHS; Korean Adult 
Attention Deficit Hyperactivity Disorder Scales, and PSQI-K; The Korean version of 
Pittsburgh Sleep Quality Index. p value <.05.
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