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Cigarette smoke can damage the fat layer of the tear film lperoxidation. Dry eye syndrome is a cluster of disorders caused by an imbalance between production and excretion of tears, causing symptoms of discomfort in the eye. This study aims to related risk
factors smoke of dry eye syndrome. Analytic observational with cross sectional design,
population of all visitors, officers and employees KAI Poncol station Semarang. Sample
of 60 respondents who meet the inclusion and exclusion criteria. Data about dry eye syndrome are examined using Schirmer I test, data on smoking were taken using a checklist. The data obtained were analyzed using chi-square test. Results of the respondents
who smoke and have dry eye syndrome was higher (80.6%) compared with non-smokers
(25.0%). The results chi-square test p=0.000 (p<0.05), PR = 3.222 (95%CI:1.582-6.562).
Smoke who risk 3.222 times higher chance of developing dry eye syndrome compared
with do not smoke.
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Introduction
The eyes will feel comfortable and
good eyesight when the epithelial cells of the
eye surface are always clean and moist. This
humidity is caused by a balance between the
production and secretion of tears from the
drainage system through the nasolacrimal ducts
and evaporation at the surface of the eye that
occurs at any time. If this balance is disrupted,
it will cause dry eye syndrome (Asyari, 2007).
Smoking is one of the risk factors that can
trigger dry eye syndrome. Other factors include
increasing age, sex, contact lens use, certain
systemic drug consumption, climate and
environment (Gayton, 2009).
The Sharma study (2011) states that dry


eye syndrome is predominant in women, 73%
occurs in premenopausal age, 29% occurs at
the age of 30-40 years, 39% occurs in people
who are often exposed to computers and air
conditioners, and 69% occur in people who live
in urban areas.
Smoking up to now is still regarded as
reasonable behavior, is a social life and lifestyle
for most of the people of Indonesia. According
to the GATS 2011 survey, the prevalence of
smokers in Indonesia ranks the second largest
in the world, with the highest number of active
smokers with a prevalence of 67% of men and
2.7% in women or 34.8% of the population
(around 59.9 million people) and 85.4% of
people exposed to cigarette smoke in public
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places, namely restaurants, 78.4% were exposed
to cigarette smoke at home and 51.3% were
exposed to cigarette smoke in the workplace
(Tobacco Control Support Center, 2012).
Cigarette smoke can damage the fat
layer of precorneal tear film by the process of
fat peroxidase which causes dry eye syndrome
and damage to the ocular surface (Altinors et
al., 2006; Thomas et al., 2012). El-Shazly (2012)
study in Cairo, Egypt found that out of 112
children, 80 children suffered from dry eye
syndrome, and 76 of them were passive smokers.
Another study conducted by Megasari (2014)
in Bangkalan Regency, found an influence
between the duration of exposure to cigarette
smoke and the incidence of dry eye syndrome.
This study aims to prove the relationship
between smoking and the occurrence of dry
eye syndrome.
Method
This type of research is an observational
study with a cross-sectional design, which
observed the independent variables namely
smoking and the dependent variable namely
dry eye syndrome. This research was conducted
at Poncol Semarang Train Station in February
2016. The population is all visitors, officers and
employees of KAI Poncol Semarang station.
The Consecutif sampling method is used to
select samples, while the minimum sample size
is calculated based on the sample formula in
Sastroasmoro (2014) as follows:

Based on these calculations a sample of

at least 59 was obtained and rounded up to 60
people. The sample inclusion criteria were men,
ages 20-40 years, and willing to sign informed
consent, while the exclusion criteria were
diabetes mellitus, asthma, taking antihistamine
drugs, having a history of previous refractive
surgery, such as LASIK and having a history of
contact lens wear.
Smoking is a smoking behavior
of visitors and officers at Poncol Station,
Semarang which is confirmed by interviews
with respondents. Dry eye syndrome is
confirmed by examination of the Schirmer
Test 1. Data was analyzed by univariate and
bivariate tests. Univariate analysis aims to get
a picture of the frequency distribution on each
variable. To show that age and occupation in
respondents who experienced and did not
experience homogeneous dry eye syndrome
(the same) carried out a different test, the age
variables were analyzed by the Mann Whitney
test because the ratio data and distribution were
abnormal, while working with Chi square test
because the data were categorical . Bivariate
analysis aimed to determine the relationship
between smoking and dry eye syndrome using
Chi-square test, hypothesis decision based on α
5% (Dahlan 2011)
Result and Discussion
Data collection was done at Poncol
station, this station is a large class train station
located in Purwosari, North Semarang,
Semarang City. The station located at an altitude
of +3 meters is included in the Operational
Area IV of Semarang and is the second largest
station in the city of Semarang after the
Semarang Tawang Train Station. The results of

Table .1 Analysis Result
Characteristics

Dry Eye Syndrome
Yes
No
29,03 ± 6,57 26,92 ± 6,28

Age (mean±SD)
Job
Private Employee
12 (75,0%)
University Student
6 (54,5%)
Railway Officer
12 (44,4%)
Gov. Employee
5 (83,3%)
Smoking
Yes
29 (80,6%)
No
6 (25,0%)
Remarks: * Mann Whitney Test, # chi-square Test

2

4 (25,0%)
5 (45,5%)
15 (55,6%)
1 (16,7%)
7 (19,4%)
18 (75,0%)

P
0,244*
0,134#

0,000#
(PR:3,22;95%CI:1,582-6,562)
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data analysis can be seen in table 1.
Based on table 1, the results showed that
the age of respondents who experienced dry
eye syndrome averaged 29.03 years with SD
± 6.57 years, whereas in respondents who did
not experience dry eye syndrome, an average of
26.92 years with SD ± 6 ,28 years. The Mann
Whitney test results on age variables and Chi
square test on occupational variables obtained
p values ≥ 0.05, this indicates that age and
occupation in respondents who experienced
and did not experience homogeneous dry eye
syndrome (same).
Respondents
who
smoked
and
experienced dry eye syndrome were higher
(80.6%) compared to respondents who did not
experience dry eye syndrome (19.4%), while
those who did not smoke, most (75.0%) did not
experience the syndrome dry eye and the rest
(25.0%) experienced dry eye syndrome. The
results of the analysis with the chi-square test
obtained p for 0,000 (p <0.05), this indicates
that there is a relationship between smoking
and the occurrence of dry eye syndrome,
where respondents who smoke are 3.2 times
more likely to experience dry eye syndrome
compared to non-smoking respondents (PR =
3.222; 95% CI = 1.582-6,562)
The results showed that smoking is a risk
factor for dry eye syndrome, where respondents
who smoked were 3.2 times more likely to
experience dry eye syndrome compared to
non-smoking respondents. The results are in
line with the research of El-Shazly (2012) and
Megasari (2014) which showed a relationship
between exposure to cigarette smoke and
the occurrence of dry eye syndrome. They
are also in line with the theory put forward
by Wilson (2003) that exposure to cigarette
smoke can cause chronic irritation. Cigarette
smoke causes irritation to the ocular surface
and when the irritation occurs chronically
will cause activation of T cells. The process
of T cell activation requires the recruitment
of other T cells so that local inflammation
occurs. Cytokines released in tears when the
next inflammatory process irritates the ocular
surface and blocks messages or sensory signals
from the ocular surface to the lacrimal gland, as
a result of normal decreased secretion of tears
developing into dry eye syndrome (Wilson,

2003).

Inflammation is the cause and effect
of dry eye disease. Inflammatory eye surface
results in damage to corneal epithelial cells
which will cause loss of mucin layer of tears
resulting in tear layer instability (Thomas, et al.,
2012). Inflammation is the result of activation
of the innate inflammatory pathway in ocular
surface cells, such as the cytokines produced
by T helper cells (Th). Cytokines are produced
by infiltrating Th cells so that they change the
normal balance of cytokines on the surface
of the eye and cause pathological eye surface
epithelium. This is indicated by the results of the
study of Pflugfelder, et al. (2004) that changes in
cytokine Th levels on the eye surface have been
found in dry eye patients.
The results are also in line with the
results of research conducted by Agustine and
Setyandriana (2013) that exposure to cigarette’s
smoke is associated with dry eye syndrome
with an OR value of 6.641, higher than the
value of RP in this study (3.222). The large
difference in the risk of dry eye syndrome in
this research with Agustine and Setyandriana
(2013) is thought to be related to the amount of
smoke that irritates the ocular surface, because
the volume of smoke burning is greater than
the volume of cigarette smoke. This was also
shown in the study of Thomas, et al., (2012)
that the high irritation on the ocular surface
that occurs is related to the high concentration
of materials contained in smoke. Agustine and
Setyandriana’s research (2013) also related the
relationship of exposure to burning smoke with
symptoms or grievance of dry eye syndrome
and obtained a relationship between those
variables. Tanjaya et all, (2013) in his study said
that there is a relationship between cigarette
smoke and the occurrence of eye complaints
which include red eyes, sore eyes, sandy eyes,
lacrimation eyes, itchy eyes and increased
blinking frequency. The findings of several
other researchers suggest that smoking is
associated with a risk of dry eye in the general
population (Li Xu et al., 2016), smoking can also
cause irritation to the eyes (Ambarwati, 2014),
smoking has been shown to be associated with
eye disease (Thornton et all, 2011 )
Tobacco use is an important risk factor
that can be modified for some serious eye
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conditions that can cause blindness (Asfar et
all, 2015). After adjustments for age, sex, race /
ethnicity, education, and general health status,
smokers were associated with eye disease, the
age of respondents who smoked tended to
have visual impairments compared to the age
of respondents who had never smoked (Zhang
et all, 2011). Cigarette smoke contains 4000
toxic chemicals and no less than 69 of them
are carcinogenic or cause cancer (Nurjanah,
2014). The development of cataracts that are the
cause of blindness is associated with smoking,
smoking can also irritate the visiting mucosa.
(Agri, 2017). Passive smoking is a risk factor for
dry eyes that is often found in children. There
is a positive correlation between the number
of cigarettes smoked per day with dry eyes (p
<0,0001; r: 0,74) (El-Shazly, 2012).
Conclussion
Smoking as a risk factor for dry eye
syndrome, where respondents who smoke
are 3,222 times more likely to experience dry
eye syndrome compared to non-smoking
respondents.
Academics can help through community
service programs by educating / socializing
the dangers of smoking especially to visitors,
employees and officers of Poncol Semarang
station so that their knowledge of the dangers
of smoking increases so the number of smokers
decreases and dry eye syndrome can be
prevented.
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