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Relationship between Dry Eye Syndrome
and Frequency of Coffee Consumption
in Korean Adults: Korea National Health
and Nutrition Examination Survey V,
2010–2012
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Background: Dry eye syndrome is a common health problem in the adult population. Many risk factors including
age, sex, prior eye surgery, various chronic diseases, and lifestyle factors can affect its development. We have evaluated the risk of dry eye syndrome based on the frequency of coffee consumption among Korean adult population.
Methods: A total of 9,752 adults with age 19 years and older were randomly selected between 2010 and 2012. They
have all participated in the National Health and Nutrition Examination Survey V of Korea. Dry eye syndrome was
being diagnosed by the physicians at some points in the participant’s lifetime. The average daily coffee intake was
divided into the following: less than 1 cup, 1 to 2 cups, and 3 cups or more. Various physio-environmental factors
and medical conditions were used as correction variables to assess the risk of dry eye syndrome in relation to the
frequency of coffee consumption.
Results: The prevalence of dry eye syndrome decreased to 9.2%, 8.8%, and 6.3% as coffee consumption increased
from less than 1 cup to 1–2 cups and more than 3 cups, respectively. However, there was no significant relationship
between the frequency of coffee consumption and the risk of dry eye syndrome after adjusting various risk factors.
Conclusion: There is no relationship between the frequency of coffee consumption and risk of dry eye syndrome.
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INTRODUCTION

study divided the amount of coffee consumption by using three differ-

Dry eye syndrome is a disease that causes various symptoms such as

according to an answer from the various choices for “How often did

eye irritation, congestion, fatigue, and visual disturbances due to de-

you consume coffee in the last year?” Answers stating “rarely drink,”

creased tear production or excessive tear evaporation.1,2) According to

“1–3 times a month,” or “1–6 times a week” were defined as “averaging

recent epidemiological studies, dry eye syndrome is a very common

less than 1 cup per day.” The average daily intake of 1 or more cups of

health problem in Asian countries with prevalence from 8.0% to

coffee was divided into “1–2 cups per day” and “3 cups or more per

3-5)

14.4%.

ent subcategories. The frequency of coffee consumption was classified

There is a wide range of risk factors that include age, sex,

day.”

postmenopausal hormone therapy experience, presence of connec-

Demographic variables included the level of education (middle or

tive tissue disease, prior refractive surgery, and exposure to various

less, high school, university or more), type of occupation (indoor ver-

medications such as antihistamines, antihypertensive, and antide-

sus outdoor), and primary residential area (rural or urban). The resi-

6)

pressant. Furthermore, a study in Korea has shown that residents in

dential area of a participant was considered urban if the city had a

urban areas, people that work in offices, or those with medical condi-

population of more than 1 million (Seoul, Busan, Daegu, Daejeon,

tions including hyperlipidemia, osteoarthritis, and renal failure are

Gwangju, Incheon, and Ulsan). All other residential areas were con-

more at risk of dry eye syndrome.7)

sidered rural. The type of occupation was categorized as (1) manageri-

In addition to medical reasons, various lifestyle factors can affect dry

al or other specialized jobs; (2) regular office job; (3) service or sales

eye syndrome. For example, coffee intake have been thought to be a

job; (4) job relating to agriculture, fishery, or forestry; (5) blue-collar

risk factor for dry eye syndrome due to the diuretic effect of caffeine,8)

job; (6) simple labor job; or just (7) unemployed. Choices 4, 5, and 6

but recent studies showed that caffeine is not associated with diuretic

were considered outdoor occupations. “Drinking” is defined as more

9)

problems and rather may reduce dry eye syndrome by increasing tear

than once a month of alcohol consumption and “non-drinking” as less

secretion in a Japanese experimental study.10) However, only a few

than 1 drink per month. Smoking was categorized to (1) non-smokers

studies11-13) have been conducted on the relationship between coffee

or those who smoked less than 100 cigarettes in their lifetime and cur-

intake and dry eye syndrome, and previous studies did not give consis-

rently non-smoking, (2) past smokers or those who smoked more than

tent results until now. Therefore, this study aims to investigate the risk

100 cigarettes in their lifetime and currently non-smoking, and (3)

of dry eye syndrome in relation to the frequency of coffee consump-

smokers or those who smoked more than 100 cigarettes in their life-

tion based on the Korea National Health and Nutrition Examination

time and currently smoking. Physical activity was considered as 5 or

Survey (KNHANES).

more days of exercise per week with walks of 30 minutes or more.

METHODS

condition that included hypertension, hyperlipidemia, diabetes melli-

1. Study Population

thyroid disease, and depression. Hours of sleep was categorized as

This study used data from the KNHANES V 2010–2012. Among the

“less than 6 hours,” “6 to 8 hours,” and “9 hours or more” based on the

19,599 participants aged 19 years and older, 9,752 were selected ex-

results from a previous study.17)

Participants were considered to have a disease if they had a medical
tus, chronic renal failure, degenerative arthritis, rheumatoid arthritis,

cluding those who have not had an eye examination and corresponding survey data. The KNHANES data is cross-sectional, nationally rep-

3. Statistical Analyses

resentative, and reliable in regard to the health status, health behavior,

According to the guidelines for the use of data of KNHANES V, vari-

food, and nutrition status of Korean people. All participants provided

ance estimation layer, stratification variables, and sample weights were

written informed consent, and the study protocol was administered by

used for the analysis. Continuous variables among the general charac-

the Korean Centers for Disease Control and Prevention (2010-02CON-

teristics of the participants were presented as mean and standard error

21-C, 2011-02COM-06-C, 2012-01EXP-01-2C).

by general linear regression analysis. Categorical variables were presented as frequency (percentage). A multivariate logistic regression

2. Definitions of Dry Eye Syndrome and Measurements

analysis was performed for the risk of dry eye syndrome based on the

The presence of dry eye syndrome was determined based on the an-

average amount of coffee per day. We presented the adjusted odds ra-

swer “yes” to one of the survey questions from the health question-

tios (ORs) and 95% confidence intervals (CIs) after controlling for age,

naire, “Have you had been diagnosed with dry eye syndrome in the

sex, body mass index (BMI), residential area, occupation, education

lifetime by physicians?”

level, physical activity, sleep, drinking, smoking, prior history of eye

The total intake of caffeine was calculated by about 67 to 74 mg in a
14)

surgery, and medical conditions including hypertension, diabetes, os-

can of coffee or coffee mix. The quantity of caffeine consumed when

teoarthritis, thyroid disease, and depression. SAS ver. 9.2 (SAS Institute

drinking “more than 3 cups” of coffee is about 201 to 222 mg or more,

Inc., Cary, NC, USA) was used to perform all statistical analyses. P-val-

which is equivalent to the capacity that can increase intraocular pres-

ues <0.05 were considered as statistically significant.

sure according to some studies.15,16) Based on this, the authors of this
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RESULTS

cups (8.8%) or more than 3 cups of coffee per day (6.3%).

1. General Characteristics of Participants
In 9,752 participants, the prevalence of dry eye syndrome was 8.4%,

2. Relationship between Dry Eye Syndrome and the
Frequency of Coffee Consumption

among which 4.1% for men and 12.1% for women.

Table 2 presents the risk of dry eye syndrome in relation to the amount

Table 1 shows the general characteristics of the three groups accord-

of coffee consumption. Risk of dry eye syndrome was significantly low

ing to the amount of coffee consumption. Out of the total participants,

among people who drink 3 or more cups of coffee a day in model 1 ad-

4,620 participants (47%) consumed 1 to 2 cups of coffee a day, 3,384

justing for only age (OR, 0.661; 95% CI, 0.497 to 0.879). However, this

participants (35%) consumed less than 1 cup, and 1,748 participants

relationship was not significant after adjusting for sex in model 2 (OR,

(18%) consumed 3 or more cups. The mean age of the participants was

0.836; 95% CI, 0.626 to 1.116). It was also not significant after further

45.46 years, and the mean age was the highest at 47.40 years in the par-

adjusting for BMI, residential area, working outdoors, education,

ticipants with an average consumption of 1 to 2 cups of coffee.

physical activity, sleeping time, smoking, and alcohol intake in model

Those who consumed more than 3 cups of coffee a day were men

3 (OR, 0.908; 95% CI, 0.654 to 1.260) or adjusting for history of chronic

and current smokers and had higher BMI. They were also more likely

diseases and ophthalmic surgery in model 4 (OR, 0.969; 95% CI, 0.693

to work outdoors, graduate high school or more, sleep 6 to 8 hours,

to 1.353).

and drink alcohol. There were fewer people with hypertension, diabetes, osteoarthritis, thyroid disease, and depression and history of ophthalmic surgery among them.

DISCUSSION

The prevalence of dry eye syndrome was higher among people who

This study evaluated the risk of dry eye syndrome according to the av-

drink less than 1 cup of coffee per day (9.2%) than those who drink 1–2

erage consumption of coffee per day for Korean adults over 19 years of

Table 1. General characteristics according to the frequency of coffee consumption in Korean adults
Characteristic
Age (y)
Men (%)
Body mass index (kg/m2)
Rural residence (%)
Working outdoors (%)
Education (%)
Middle school or less
High school
University or more
Physically active (%)
Duration of sleep time (h/d) (%)
Less than 6
6–8
9 or more
Alcohol drinking (%)
Smoking (%)
Never
Past
Current
History of ophthalmic surgery (%)
Hypertension (%)
Diabetes (%)
Hyperlipidemia (%)
Osteoarthritis (%)
Rheumatoid arthritis (%)
Thyroid disease (%)
Renal disease (%)
Depression (%)
Dry eye syndrome (%)
Values are presented as mean±SE or % (SE).
SE, standard error.
*By analysis of variance or chi-square test.
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Coffee consumption (cup/d)
<1 (n=3,384)

1–2 (n=4,620)

≥3 (n=1,748)

43.92±0.50
41.3 (1.1)
23.22±0.08
55.0 (1.7)
22.2 (1.2)

47.40±0.52
41.8 (0.8)
23.77±0.96
51.8 (1.6)
27.7 (1.2)

45.05±0.54
63.6 (1.3)
24.04±0.13
55.5 (2.0)
35.3 (1.7)

31.8 (1.2)
37.8 (1.2)
30.4 (1.1)
17.8 (0.9)

32.2 (1.2)
35.3 (1.1)
32.5 (1.1)
16.4 (0.7)

23.5 (1.4)
40.7 (1.4)
35.8 (1.5)
14.1 (1.0)

10.0 (0.7)
75.1 (0.9)
14.9 (0.7)
60.2 (1.2)

6.9 (0.5)
80.2 (0.8)
12.8 (0.7)
63.3 (1.1)

5.7 (0.7)
81.7 (1.3)
12.6 (1.0)
72.4 (1.4)

66.8 (1.1)
15.8 (0.8)
17.4 (0.9)
12.6 (0.7)
17.3 (0.8)
7.7 (0.6)
8.1 (0.6)
9.7 (0.5)
1.9 (0.2)
3.9 (0.4)
0.4 (0.1)
4.7 (0.5)
9.2 (0.7)

61.9 (0.8)
18.5 (0.7)
19.6 (0.8)
11.9 (0.6)
18.8 (0.7)
7.0 (0.4)
8.6 (0.5)
9.8 (0.5)
1.7 (0.2)
3.8 (0.3)
0.3 (0.1)
3.6 (0.3)
8.8 (0.5)

37.0 (1.3)
18.5 (1.1)
44.5 (1.4)
8.1 (0.7)
14.3 (1.1)
4.0 (0.5)
7.5 (0.8)
4.6 (0.6)
1.5 (0.3)
2.2 (0.4)
0.1 (0.1)
2.5 (0.5)
6.3 (0.7)

P-value*
<0.001
<0.001
<0.001
0.039
<0.001
<0.001

0.036
<0.001

<0.001
<0.001

<0.001
0.001
<0.001
0.414
<0.001
0.688
0.01
0.329
0.004
0.006
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Table 2. Risk of dry eye syndrome according to the frequency of coffee consumption
in Korean adults
Variable
Model 1*
Model 2†
Model 3‡
Model 4§

Coffee consumption (cup/d)
<1
1.000
1.000
1.000
1.000

1–2
0.957 (0.794–1.153)
0.962 (0.800–1.157)
1.019 (0.830–1.251)
1.047 (0.851–1.290)
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14.4% based on symptoms.3)
Sex is an important risk factor for dry eye syndrome. In our study,
there was a sex difference between those who consumed more than 3

≥3

cups of coffee and those who consume less, and multivariable analysis

0.661 (0.497–0.879)
0.836 (0.626–1.116)
0.908 (0.654–1.260)
0.969 (0.693–1.353)

revealed that the risk of dry eye syndrome became insignificant after

Values are presented as odds ratio (95% confidence interval). Multivariable logistic
regression analysis was used.
*Adjusted for age. †Adjusted for age and sex. ‡Adjusted for age, sex, body mass
index, residential area, occupation, education, physical activity, sleep time, smoking,
and alcohol intake. §Adjusted for age, sex, body mass index, residential area,
occupation, education, physical activity, sleep time, smoking, alcohol intake,
ophthalmic surgery, diabetes, hypertension, osteoarthritis, thyroid disease, and
depression.

adjusting for sex. When we attempted the secondary analysis after
separating participants by sex, we again found that the frequency of
coffee consumption had no relationship with dry eye syndrome (data
are not presented).
The limitation of our study is that, first, we might not include people
with mild symptoms because we selected only those who were diagnosed by physicians with dry eye syndrome. There is also a possibility
that the diagnosis was not accurate because the self-reported questionnaire was used without ophthalmic examinations. Second, this research is a cross-sectional study that cannot define causality between
coffee intake and dry eye syndrome. Finally, it is not only coffee that

age from the data of KNHANES V. Prevalence of dry eye syndrome was

contains caffeine as its ingredient, but we did not take into account

lower in the group that consumed more than 3 cups of coffee than in

consumption of other foods and drinks with caffeine. However, coffee

the group drinking less than 1 cup, but the risk of dry eye syndrome

is the major source of caffeine in adults, and the strength of our study

was not related to the frequency of coffee consumption after adjusting

was precisely quantifying the amount of coffee intake. In addition, pre-

for risk factors including sex, lifestyle, and chronic disease.

vious studies focused on a small group of young or old aged peo-

The result corresponds to the earlier studies especially the one pub-

ple,10-13) but our study had a broad range of age groups from young to

lished by Chia et al.11) in Australia of 3,654 people over the age of 50

old. It was also a great advantage of this research to use data from a na-

years. They attempted to compare the people that consume at least 1

tionally representative sample.

cup of caffeinated beverage a day to those who did not but had

In conclusion, we have found that there was no significant relation-

reached the conclusion that there were no differences that had signifi-

ship between dry eye syndrome and the frequency of coffee consump-

cant effect on dry eye syndrome. Moss et al.12) had tried tracing the co-

tion in Korean adults. In the future, it will be necessary to clarify the

hort of 2,414 people over the age of 43 years for 10 years to find out

causal relationship through various longitudinal or experimental stud-

whether drinking caffeine would increase the risk of dry eye syndrome.

ies on the risk of dry eye syndrome according to the frequency of cof-

The study showed that the incidence of dry eye syndrome in caffeine

fee consumption.

drinkers and non-drinkers was similar (21.2% versus 23.2%, P=0.39),
and caffeine intake was not a significant risk factor for dry eye syndrome.
The same researchers had reported in an earlier cross-sectional
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study that the prevalence of dry eye syndrome was significantly different in caffeine consumers and non-consumers (13% versus 16.6%,
P<0.001),13) but the cohort study to confirm causality did not find this
association.
In our study, the prevalence of dry eye syndrome in people who had
more than 3 cups of coffee (6.3%) was lower than that of those who
had less than 1 cup a day (9.2%). It may be related that there were less
women, more young people, and fewer people with chronic diseases
in the group that had consumed 3 or more cups of coffee. It is well
known that the risk of dry eye syndrome is higher in women, people
with chronic diseases, and older individuals.7,18-21) The cross-sectional
study of Moss et al.13) also showed that men and younger people had
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