
Eye (2021) 35:2826–2833
https://doi.org/10.1038/s41433-020-01329-5

ARTICLE

Association between dry eye and depressive symptoms in an elderly
Chinese population in Taiwan: the Shihpai Eye Study

Tung-Mei Kuang1,2,3
● Su-Ying Tsai4 ● Catherine Jiu-Ling Liu1,2

● Shui-Mei Lee1,2 ● Pesus Chou3

Received: 28 March 2020 / Accepted: 13 November 2020 / Published online: 30 November 2020
© The Author(s), under exclusive licence to The Royal College of Ophthalmologists 2020

Abstract
Background Dry eye may impact quality of life and daily activities and depression is a widespread illness. Many studies
showed the two diseases often coexist. However, studies were limited to retrospective chart review. This study aimed to
investigate the association between dry eye and depressive symptoms in an older Asian population.
Methods The Shihpai Eye Study was a community-based, cross-sectional survey of vision and eye diseases among non-
institutionalized subjects 65 years of age and older in Shihpai, Taipei, Taiwan. Residents fulfilling these criteria were
randomly selected to be invited to participate in the study, which included a questionnaire and an eye examination conducted
between July 1, 1999 and December 31, 2000.
Results Of the 2045 subjects recruited, 1361 (66.6%) completed the examination. 8.8% (95% confidence interval (CI):
7.3–10.3%) of the participants were diagnosed to have depressive symptoms. Under multivariate analysis, depressive
symptoms were significantly associated with frequent symptoms of dry eye (odds ratio (OR): 1.97, 95% CI: 1.36–2.92; p <
0.001). None of the dry eye signs was associated with depressive symptoms. For participants reporting frequent symptoms,
tear-film break-up time ≤ 10 s (OR: 2.06, 95% CI: 1.38–3.05; p < 0.001), Schirmer test score ≤ 5 mm (OR: 2.01, 95% CI:
1.33–3.03; p < 0.001), and meibomian gland disease (OR: 1.99, 95% CI: 1.31–3.01; p= 0.001) were significantly related to
depressive symptoms. Fluorescein staining of the cornea was not correlated to depressive symptoms in participants with dry
eye symptoms.
Conclusions Depressive symptoms are more highly correlated with dry eye symptoms than dry eye signs.

Introduction

Dry eye is a common ocular disease leading to discomfort
and visual disturbances. It is a multifactorial disorder of the
tears and ocular surface that causes tear-film instability, and
may impair the quality of life and daily activities [1–4].
Despite the availability of clinical examinations to evaluate

different parameters of the ocular surface, symptoms often
do not correlate well with the test results [5, 6].
Discrepancies between the ocular symptoms and signs of
dry eye are common. Interestingly, the symptoms of dry eye
are more highly correlated with non-ocular conditions than
with dry eye signs [7].

Depression is a widespread illness, affecting more than
300 million people worldwide. According to the World
Health Organization, depression was an important cause of
the global disease burden in 2004 and will be the leading
cause by 2030.

Dry eye and depressive symptoms often coexist.
Depression scores are highly correlated with dry eye
symptoms, but only a few dry eye signs [8]. In addition,
both dry eye symptoms and dry eye signs are more pre-
valent in depressive and anxious study participants [9].
Previous studies linking depression, anxiety, and dry eye
signs and symptoms were mostly limited to retrospective
chart reviews [3, 4, 10] and few prospective interventional
case series [11] have confirmed that effective treatment of
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dry eye disease may positively affect depressive symptoms
and anxiety. Two studies [8, 12] assessed this issue in a
population-based design and only one of these targeted an
older population [8]. The present study investigated the
association between dry eye and depressive symptoms in an
older Asian population.

Methods

The Shihpai Eye Study [13–15] was a community-based,
cross-sectional survey of vision and eye diseases among
noninstitutionalized subjects 65 years of age and older in
Shihpai, Taipei, Taiwan. We planned to recruit a random
sample of ~2000 residents 65 years of age or older with
complete baseline information who were identified from the
household registration system. This system officially reg-
isters personal information such as date of birth, sex, and
home address, as well as family members and relations.
According to the official household registration figures for
1999, the total number of residents 65 years of age or older
in Shihpai was 4750. A total of 3746 residents were eligible
for the study after excluding vacant households (658 per-
sons); residents who died before they could be contacted
(48 persons); and inpatient, paralyzed, and disabled resi-
dents (298 persons). Of these 3746 eligible subjects, 2045
were randomly selected and invited to participate in the
survey [14]. The baseline examination was conducted
between July 1, 1999 and December 31, 2000. A ques-
tionnaire was used to obtain information on demographics
(age, sex, locality, marital status, and education), dry eye,
and depressive symptoms. Personal medical history was
assessed by a checklist. The participants were asked whe-
ther a physician had diagnosed them with a chronic disease,
such as diabetes (yes/no), hypertension (yes/no), cardio-
vascular disease (yes/no), or stroke (yes/no). Subjects that
were interviewed were invited to participate in a compre-
hensive ophthalmic examination conducted at the Taipei
Veterans General Hospital. Ophthalmologists conducted the
examinations according to a standardized protocol. After
receiving an explanation of the purpose and procedure of
the study, each subject provided written informed consent to
participate in the study. The survey followed the tenets of
the Declaration of Helsinki. This study was approved by the
Institutional Review Board of the Taipei Veterans General
Hospital (VGHIRB 89-11-01A).

Dry eye questionnaire

The dry eye symptom questionnaire included eight symp-
toms (Table 1). Six of the items were the same as those used
by Schein et al. [16], we added two more symptoms—
stickiness (question 4) and tearing (question 5)—because

these are very common complaints of dry eye patients and
have also been included in the questionnaires of other dry
eye studies. When a respondent indicated the presence of a
symptom, he or she was asked to indicate whether the
symptom was experienced rarely, sometimes, often, or all of
the time.

Dry eye examination

Instillation of anesthetics or manipulation of the lid may
affect the tear-film break-up time; therefore, this test was
performed before the other dry eye tests. To determine the
tear-film break-up time, subjects were asked to look
upward, and a dry fluorescein strip lightly touched the
inferior palpebral conjunctiva as the lower lid was retracted
gently. The subject was asked to blink several times and
then hold the eye open. The tear film was observed with a
slit lamp and a cobalt-blue filter. The time it took for the tear
film to break, as indicated by the appearance of a black spot
or line, was recorded as the tear-film break-up time. The test
was repeated three times for each eye, and the average tear-
film break-up time was recorded.

A thorough slit-lamp examination of the eyelid margin,
conjunctiva, cornea, and anterior segment was then per-
formed. Fluorescein staining of the cornea was graded as 0
(no staining), 1 (mild staining with a few disseminated
stains and limited to less than one-third of the cornea), 2
(moderate staining with severity between grades 1 and 3), or
3 (severe staining with confluent stains and occupying half
or more of the cornea). The condition of the meibomian
glands was determined by observing the lid margin with a
slit lamp. The presence of lid margin telangiectasia and
grading of meibomian gland obstruction (grade 0, no
obstruction; grade 1, plugging with translucent serous
secretion when compressing the lid margin; grade 2, plug-
ging with viscous or waxy white secretion when compres-
sing the lid margin; and grade 3, plugging with no secretion
when compressing the lid margin) were recorded.

The Schirmer test was performed after the slit-lamp
examination, so that ocular irritation by the test strip would

Table 1 Dry eye questionnairea.

1. Do your eyes ever feel dry?

2. Do you ever feel a gritty or sandy sensation in your eyes?

3. Do your eyes ever have a burning sensation?

4. Do your eyes ever feel sticky?

5. Do your eyes ever feel watery or tearing?

6. Are your eyes ever red?

7. Do you notice much crusting or discharge on your lashes?

8. Do your eyes ever get stuck shut in the morning?

aAllowable responses: never, rarely, sometimes, often, or all of
the time.
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not interfere with other examination results. One minute
after instilling a drop of 0.5% proparacaine, a cotton swab
was used to gently dry any visible fluid in the inferior fornix
and lid margin. A precalibrated filter strip (Color Bar;
EagleVision, Inc., Memphis, TN) was then placed tempo-
rally in each lower fornix and left in place for 5 min. The
patient was allowed to either blink normally or to close his
or her eyes. After 5 min, the strips were removed, and the
amount of wetting (in millimeters) was recorded from the
precalibrated strips.

Definition

Dry eye was defined as the presence of one or more
symptoms often or all the time. Positive signs were defined
as one or both eyes with a tear-film break-up time of ≤10 s, a
Schirmer test score of ≤5 mm, fluorescein score of ≥1, or the
existence of meibomian gland disease. Meibomian gland
disease was defined as telangiectasia at the lid margin or
plugging of the gland orifices (grade ≥ 1). A cutoff of 10 s
was chosen for the tear-film break-up time and a cutoff of
5 mm was selected for the Schirmer score because these two
values were used in previous studies and are commonly
adopted in clinical practice.

Geriatric Depression Scale—Short Form (GDS-S)

A Chinese version of the GDS-S [17] was used to screen
for depression. The Geriatric Depression Scale (GDS)
has been successfully translated into many languages
(Chinese, Dutch, French, German, Hebrew, Italian,
Japanese, Portuguese, Rumanian, Russian, Spanish, and
Yiddish), is used in several countries around the world,
and has been extensively validated in older populations
and settings [18, 19]. The GDS is a commonly used
instrument consisting of 30 items with yes/no answers
[20]. The short form, or GDS-S (Table 2), contains 15 of
the items and was developed to reduce fatigue and dete-
riorating concentration in older individuals [21]. Scores
on the GDS-S are a highly correlated with those on the
original form, and scores of 5 or more on the GDS-S are
associated with a clinical diagnosis of depression [22, 23].
A translated and adapted Chinese-language version of the
GDS has been developed, and the GDS-S of this Chinese-
language version correctly classified slightly over 90% of
cases and non-cases in a community survey [17]. In view
of these results, we used the Chinese-language version
of the GDS-S instrument, which was extensively docu-
mented as reliable and valid in past studies to explore the
association between visual impairment and depression. In
fact, the internal consistency of reliability of the Chinese-
language version of the GDS-S used in our study was high
(Cronbach’s alpha: 0.80–0.83).

Statistical analysis

Chi-square analysis was used to evaluate whether each
independent variable (symptoms and signs of dry eye) was
significantly associated with depressive symptoms (dependent
variable). A p value of <0.05 was considered to be statistically
significant. Multivariate logistic regression analysis was used
with depressive symptoms as the dependent variable and
symptoms and signs of dry eye as independent variables.
Sex, education level, diabetes mellitus, and stroke were also
adjusted in each logistic regression. The analysis was per-
formed using Statistical Analysis System (SAS 6.12; SAS
Institute, Cary, NC) software.

Results

Of the 2045 subjects randomly recruited, 2038 (99.7%)
cooperated with the household interview and completed the
questionnaire; 7 subjects (0.3%) could not be contacted
after three attempts and were not interviewed. After com-
pleting the questionnaire, 1361 subjects (66.6%) completed
the eye examinations. The remaining 677 subjects (33.1%)
did not undergo the eye examination.

A comparison of demographic information and some of
the variables in subjects who did and did not undergo the
eye examination revealed that the participating subjects
were younger than those who refused to participate in the
study (72.2 vs. 74.3 years, t= 5.10, P < 0.001), were more
likely to be male (χ2= 24.8, p < 0.001), and were more
educated (χ2= 14.16, p < 0.001). The other variables
(marital status and history of diabetes and hypertension) did
not differ significantly between the two groups [24]. The

Table 2 Geriatric Depression Scale—Short Form.

1. Are you basically satisfied with your life?

2. Have you dropped many of your activities and interests?

3. Do you feel that your life is empty?

4. Do you often get bored?

5. Are you in good spirits most of the time?

6. Are you afraid that something bad is going to happen to you?

7. Do you feel happy most of the time?

8. Do you often feel helpless?

9. Do you prefer to stay at home, rather than going out and doing
new things?

10. Do you feel you have more problems with memory than most?

11. Do you think it is wonderful to be alive now?

12. Do you feel pretty worthless the way you are now?

13. Do you feel full of energy?

14. Do you feel that your situation is hopeless?

15. Do you think that most people are better off than you are?
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mean age of the participants was 72.2 years (range, 65–91
years), and 60.4% were men.

Among the 1361 participants, 8.8% (95% confidence
interval (CI): 7.3–10.3%) was with depressive symptoms.
The very old (≥75 years old; p < 0.05), female participants
(p < 0.0001), and participants with lower educational level
(p < 0.001) were more likely to have depressive symptoms.
Also, subjects with a history of diabetes mellitus (p < 0.05)
and stroke (p= 0.001) were more likely to have depressive
symptoms (Table 3).

Table 4 shows the prevalence of symptoms and signs of
dry eye according to sex. Females were more likely to
report frequent symptoms of dry eye and had a Schirmer
test score ≤ 5 mm. On the other hand, female participants
with frequent symptoms were more likely to have a tear-
film break-up time ≤ 10 s, a Schirmer test score ≤ 5 mm, and
a fluorescein stain score of at least 1. On the other hand,
subjects having frequent dry eye symptoms were more
likely to have symptoms of depression. No dry eye sign
alone was associated with depression. Participants reporting
one or more symptom often or all of the time and having a
tear-film break-up time ≤ 10 s, a Schirmer test score ≤ 5 mm,
and meibomian gland disease were more likely to have
depressive symptoms. Table 5 shows the association
between symptoms and signs of dry eye and depressive
symptoms.

Under univariate analysis, frequent dry eye symptoms
(odds ratio (OR): 2.31, 95% CI: 1.58–3.38; p < 0.001) were
significantly associated with depressive symptoms. None of
the dry eye signs alone was related to depressive symptoms.

On the other hand, frequent dry eye symptoms and having
positive signs of a tear-film break-up time ≤ 10 s (OR: 2.35,
95% CI: 1.59–3.43; p < 0.001), Schirmer test score ≤ 5 mm
(OR: 2.32, 95% CI: 1.56–3.47; p < 0.001), and meibomian
gland disease (OR: 2.25, 95% CI: 1.51–3.37; p < 0.001)
were positively associated with depressive symptoms. The
fluorescein stain score was the only sign not associated with
depressive symptoms despite the presence of dry eye
symptoms.

Under multivariate analysis adjusting for sex, educational
level, diabetes mellitus, and stroke, the results were similar.
Depression was significantly associated with frequent
symptoms of dry eye (OR: 1.97, 95% CI: 1.36–2.92; p <
0.001). None of the dry eye signs alone was associated with
depressive symptoms. For participants with frequent dry eye
symptoms, a tear-film break-up time ≤ 10 s (OR: 2.06, 95%
CI: 1.38–3.05; p < 0.001), a Schirmer test score ≤ 5 mm (OR:
2.01, 95% CI: 1.33–3.03; p < 0.001), and meibomian gland
disease (OR: 1.99, 95% CI: 1.31–3.01; p= 0.001) were
significantly related to depressive symptoms. The fluor-
escein stain score was not related to depressive symptoms in
participants with dry eye symptoms.

Discussion

After World Mental Health Day was initiated by the World
Federation for Mental Health in 1992, many countries
adopted it as a means of promoting mental health.
Depression was selected as the main theme in 2012.
Depression can affect anyone and is one of the most
widespread illnesses in the world. Moreover, depression
often coexists with other serious diseases such as stroke
[22], trauma [4], and dry eye [3, 12, 25]. Dry eye disease
may adversely affect daily life [1–4] and is common among
the older persons [26]. It is also one of the most frequently
encountered conditions in ophthalmic clinics.

A recent meta-analysis revealed that dry eye was asso-
ciated with a threefold prevalence of depression [25]. The
study included mostly retrospective chart reviews. A pro-
spective interventional study [11] demonstrated that dry eye
can be effectively treated in most cases and that treating dry
eye may alleviate the patient’s psychological burden. Our
findings indicate that an older population with dry eye
disease was nearly two times more likely to have depressive
symptoms. This finding is in accordance with an OR of 2.5
in a survey conducted among community-dwelling older
persons in Korea [8]. The mechanism and causal relation-
ship between dry eye and depressive symptoms is not clear.
Dry eye symptoms negatively affect the quality of life,
performance of daily activities, emotional well-being, and
working capacity [27]. The chronic discomfort and pain
from dry eye might also influence cognitive processes,

Table 3 Demographics characteristics of study subjects.

Depression (GDS-S)

Variable Total (%) Yes (%) No (%) p value

GDS-S ≥ 5 8.8 91.2 –

Age, years
(means, range)

72.2
(65–91.4)

≥75 years 28.5 37.8 27.6 0.0191

65–74 years 71.5 62.2 72.3

Gender

Male 60.3 40.3 62.2 <0.0001

Female 39.7 59.7 37.8

Level of education

Primary school and
illiterate

47.4 63.9 45.8 0.0002

Junior high school
and above

52.6 36.1 54.2

Has current
smoking habit

17.8 18.5 17.7 0.8259

Has hypertension 45.0 52.1 44.3 0.1016

Has diabetes mellitus 25.2 36.1 24.2 0.0041

Has stroke 4.8 10.9 4.2 0.0011

Association between dry eye and depressive symptoms in an elderly Chinese population in Taiwan: the. . . 2829



sleep, mood, and mental health [27, 28]. On the other hand,
somatization is common in depression [29]. Depressive
subjects have a lower threshold for perceiving physical
discomfort and pain [30]. In addition, medications used to
treat depression such as antidepressants with anticholinergic
effects [31], selective serotonin reuptake inhibitors, and

serotonin–norepinephrine reuptake inhibitors may further
increase the risk of dry eye [32]. Because the current lit-
erature is mostly based on retrospective chart reviews and
cross-sectional studies, additional studies are required to
evaluate the causal relationship between dry eye and
depressive symptoms.

Table 4 Prevalence of symptoms and signs of dry eye according to gender and depression in Shihpai.

Total (n= 1361) Gender Depression (GDS-S)

Variable n % Male (%) Female (%) Gender difference
(χ2 test)

Yes (%) No (%) Group difference
(χ2 test)

Symptoms and signs of dry eye

Frequent symptomsa 459 33.7 30.2 39.2 0.001 52.1 32.0 <0.0001

BUT ≤ 10 s 1079 79.3 78.8 80.0 0.615 84.0 78.8 0.1750

F/S ≥ 1b 454 33.4 31.6 36.0 0.095 31.9 33.6 0.7166

Schirmer test ≤ 5 mm 795 58.4 55.4 63.1 0.005 66.4 57.7 0.0652

MGDc 828 60.8 62.8 57.9 0.071 66.4 60.5 0.2090

Both reporting one or more symptoms often or all time and having positive signs

BUT ≤ 10 s 362 26.6 24.0 30.6 0.007 43.7 24.9 <0.0001

F/S ≥ 1b 154 11.3 9.6 13.9 0.014 15.1 11.0 0.1792

Schirmer test ≤ 5 mm 287 21.1 17.8 26.2 0.001 36.1 19.6 <0.0001

MGDc 283 20.8 19.2 23.2 0.078 35.3 19.5 <0.0001

BUT tear break-up time, F/S fluorescein stain score of the cornea, MGD meibomian gland disease.
aDefined as reporting one or more symptoms often or all of the time.
b0, none; 1, mild; 2, moderate; 3, severe.
cPositive anatomic abnormalities of the meibomian gland, such as plugging and lid margin telangiectasia.

Table 5 Univariate and multivariate analyses of the relation between symptoms and signs of dry eye and depression among residents 65 years of
age and older in Shihpai, Taipei, Taiwan (n= 1352).

Depressive symptoms (GDS-S)a

Univariate (χ2 test) Multivariatee (logistic regressions)

Variable OR 95% CI p OR 95% CI p

Symptoms and signs of dry eye

Frequent symptomsb 2.31 1.58–3.38 <0.0001 1.97 1.36–2.92 0.0006

BUT ≤ 10 s 1.42 0.85–2.36 0.1750 1.42 0.86–2.45 0.1850

F/S ≥ 1c 0.92 0.62–1.38 0.7166 0.86 0.56–1.29 0.4802

Schirmer test ≤ 5 mm 1.45 0.97–2.15 0.0652 1.36 0.91–2.06 0.1298

MGDd 1.28 0.86–1.91 0.2088 1.29 0.86–1.96 0.2100

Both reporting one or more symptoms often or all time and having positive signs

BUT ≤ 10 s 2.35 1.59–3.43 <0.0001 2.06 1.38–3.05 0.0003

F/S ≥ 1c 1.43 0.84–2.44 0.1792 1.14 0.63–1.94 0.6341

Schirmer test ≤ 5 mm 2.32 1.56–3.47 <0.0001 2.01 1.33–3.03 0.0008

MGDd 2.25 1.51–3.37 <0.0001 1.99 1.31–3.01 0.0010

BUT tear break-up time, OR odds ratio, CI confidence interval, F/S fluorescein stain score of the cornea, MGD meibomian gland disease.
aGDS-S Geriatric Depression Scale—Short Form.
bDefined as reporting one or more symptoms often or all of the time.
c0, none; 1, mild; 2, moderate; 3, severe.
dPositive anatomic abnormalities of the meibomian gland, such as plugging and lid margin telangiectasia.
eMultivariate logistic regressions adjusting for gender, education level, diabetes mellitus, and stroke.
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Our results provided further evidence that discrepancies
exist between dry eye signs and symptoms. Consistent with
the literature, we noted that depressive symptoms are more
highly correlated with dry eye symptoms than dry eye signs
[4, 7]. After adjusting for other variables, none of the dry
eye signs alone was associated with depressive symptoms.
This is in agreement with other studies finding that objec-
tive dry eye parameters are not associated with the
depression score [8, 12]. Our findings conflict with those of
Kim et al., however, in the aspect that the association
between dry eye symptoms and depression was significant
in our older population irrespective of the Schirmer test
score as opposed to only those with a Schirmer test score ≥
5. Only when combined with dry eye symptoms were tear-
film break-up time, the Schirmer test score, and meibomian
gland disease significantly related to depressive symptoms.
It is not clear why disruption of the corneal epithelium with
fluorescein score ≥ 1 is not correlated with depressive
symptoms even in those with dry eye symptoms, and this
finding warrants further investigation. It is logical that the
subjective sensitivity and discomfort experienced by those
with dry eye disease would affect their mood and despon-
dency. The visual disturbance caused by dry eye signs may
further aggravate a depressive condition.

Interrelation of the two conditions is biologically plau-
sible. Female participants are more prone to both condi-
tions, which may be due to sex hormones. The clinical
severity of dry eye is correlated with interleukin (IL)-17
and tumor necrosis factor-α levels. Levels of these two
types of inflammatory cytokines are also higher in the tear
fluid of depressive individuals [33]. A higher omega-
6–omega-3 ratio promotes the production of IL-1, IL-6, and
tumor necrosis factor-α. On the other hand, the anti-
inflammatory potential of omega-3 polyunsaturated fatty
acids alleviates both dry eye signs and symptoms [34] as
well as depression [30]. This implies that these two dis-
eases may have common pathologic mechanisms. Further
clarification of the interplay between different pro-
inflammatory cytokines in the pathogenesis of ocular
findings in depressive patients may be helpful in the
treatment of these patients.

Our study has some limitations. Potential subjects who
were institutionalized were not examined. Excluding
inpatients, the paralyzed and disabled may have accounted
for a disproportionate number of people with depressive
symptoms and removing them from the subject pool may
have biased our results. Hence, the association between
depression and dry eye might be greater than our results
indicate. On the other hand, our questionnaire did not
focus on a specific drug history especially antidepressants
of older persons. Furthermore, our participants were more
likely to be younger, higher educated, and male, and our
results indicate that older persons, females, and the less

educated are more likely to have depressive symptoms.
Hence, the extent and effects of depressive symptoms
should be even greater than our results revealed. Despite
these limitations, this is one of the few community-based
studies of dry eye and depressive symptoms among older
persons in Asia. The response rate in our study was rela-
tively low (66.6% of those eligible). Obtaining population-
based prevalence estimates of eye disease among older
persons is challenging because this group of individuals is
less likely to participate in research studies [35]. The
inclusion rate in the Rotterdam Study ranged from 59% in
the group aged 75–84 years to 28% in the group aged 85
years and older. Similarly, in the Baltimore Study [36]
inclusion rates were 48% in the group aged 70–79 years
and 21% in the group aged 80 years and older. Another
potential reason for the low participation rate is that the
lack of utilization of ophthalmic care for prevention and
treatment has created the impression that loss of vision is
expected in senior life and that nothing can be done to
improve the situation among older persons, particularly
those less educated [13]. Many older persons were not
aware of the importance of regular physical checkups or
that many diseases are asymptomatic in the early stages.
This possibility is supported by the findings that more than
90% of participants had received previous contact eye
service, whereas only 8% of the nonparticipants had pre-
viously received similar services [15]. We further con-
firmed this speculation by asking the nonparticipants about
their reasons for declining the ophthalmic examination:
63% felt that they were fine and did not need any exam-
ination; 10% of the older persons stated that they already
had regular ophthalmic clinical follow-ups; and some
responded that they had previously participated in a
similar survey [15].

Ophthalmologists should be aware that older persons
with dry eye signs and symptoms may have comorbidities
like anxiety and depression. It would be optimal for older
persons with dry eye symptoms to be screened for depres-
sive symptoms. Referral of suspected cases to psychiatry for
diagnosis and treatment is appropriate.

Summary

What was known before

● Dry eye is associated with depression retrospective chart
review Caucasian population.

What this study adds

● Dry eye symptoms are associated with depressive
symptoms in an elderly Chinese population.
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● Dry eye signs, on the other hand, are correlated with
depressive symptoms, only in participants with frequent
dry eye symptoms.
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