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Abstract 

Background. Smoking is one of the leading causes of death worldwide. smoking has played a role in the cause of death of 

approximately 6 million people per year (Muezzinler et al., 2015). While some diseases that cause morbidity and mortality 

from smoking include myocard infarct, cerebrovascular damage, lung cancer and chronic obstructive pulmonary disease. 

Smoking is also one of the factors that affects damage to visual disorders, such as cataracts, or macular degeneration 

(McNabula and Gill, 2009; Mojon et al., 2008). Smoking can result in changes in retinal and choroidal vascular and 

endothelial reactivity and high risk of affecting the onocyal neovascular (SanGiovanni et al., 2009; Chovdar and 

Chakravarthy, 2003; Chakravarthy et al., 2007). 

 

Method. The study has been done on 78 subjects who met the inclusion criteria were found smokers and 37 people (74 

eyes) while non-smokers numbered 41 people (82 eyes) who attended ophthalmologist’s outpatient clinic in University of 

Sumatera Utara (USU) Hospital from July 2019. Visual Acuity and Choroidal Thickness were measured and compared.  

 

Result: From 78 research subjects, most subjects were aged ≤30 years, male, filter smokers with smoking frequency ≤1 

packs and duration ≤10 years. This study used the t-test independent test analysis and found that CT depletion was 

statistically significant in the group of smokers with a p value = 0.002. In more detail, a group of non-filter smokers is 

known to have significant CT depletion with p = 0.001 in the right eye and p = 0.002 left eye compared to filter smokers. 

The duration of smoking is also known to cause CT depletion especially in smokers> 10 years where p = 0.001 in the right 

and left eye is the same. In the group of smokers with total cigarette consumption> 1 pack / day, there was a significant 

CT depletion with p = 0.001 in the right eye and p = 0.004 in the left eye. 

 

Conclusion. There was a significant depletion in the choroidal thickness of the smokers group. 
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1. Introduction 

 

Smoking is a serious problem in the public health of the world. The WHO estimates about 1.1 

billion people smoke. Indonesia is a country with a high rate of cigarette use. Health ministry data shows an 

increase in the prevalence of smokers from 27% in 1995, increasing to 36.3 % in 2013 (Chakraborty et al., 

2007). According to the data of Global Youth Tobacco Survey (GYTS) Indonesia in 2014, the data of 

Indonesian smokers over 15 years is 30%, as age increases, the percentage of smokers continues to increase 

(WHO, 20140.  According to the WHO, the definition of smoker is those who smoke daily for a period of at 

least 6 months during their lifetime still smoking (Depkes, 2004).  According to Davitson et al (1998) the 

definition of smoker is a person who has smoked 1 or more sticks every day for at least a year, if for 1 month 

leave cigarettes (not smoking) is referred to as a history of smokers, If for 5 years quit smoking then referred 

to as former smokers (Davidson and Taylor, 1998; Leffondre and Abrahamovicz, 2002). Passive smokers are 

cigarette smoke inhaled by someone who does not smoke (Pasive Smoker). Active smokers are smokers who 

inhale cigarette smoke derived from smokers' smoke or main smoke in smoked cigarettes (Davidson and 

Taylor, 1998). Resch et al study in 2005, reported that retinal and choroidal blood flow increased during 

carbon monoxide inhalation (CO), which is a major component of cigarette smoke (Mojon et al., 2008; WHO, 

2014). The effects of cigarettes not only cause damage to the choroidal, but also can cause damage to the 

macula to the entire retina.12 Smoking can cause vascular changes in the retina and coronary as well as 

endothelial reactivity and is at high risk of affecting the choroidal neovascular (SanGiovvani et al., 2007; 

Chovdar and Chakravarthy, 2003; Chakravarthy et al., 2007). Some previous studies such as Sigler et al in 

2014, stated that in addition to the incidence of AMD, smoking is also associated with choroidal depletion, as 

well as a 2013 Symaz et al study which stated that choroidal thickness tends to decrease by 1-3 hours after a 

person smokes (Syzmaz et al., 2013). The most recent research assessing normal choroid values, such as the 

Enzetari et al 2018 study stated that the average normal choroidal thickness at the sub fovea is 366 μm, at 

1500 μm and 3000 μm towards the nasal passages is 293 μm and 195 μm, while the temporal is at 1500 μm 

and 3000 μm is 314 μm and 268 μm (Ikuno et al., 2010). Therefore, in this study, researchers wanted to find 

out the Comparison Of Choroidal Thickness Between Smokers With Non-Smokers Using Optical Coherence 

Tomography.  

 

2. Methods 

 

This research is a prospective analytical cross-sectional method by taking the data from patients at 

The University of Sumatera Utara Hospital in 2019. The study population was taken from patients who visited 

University of Sumatera Utara Hospital who met the inclusion criteria (patients treated in the University of 

Sumatera Utara Hospital willing to participate in the study) and exclusion criteria (smoking patients with 

other systemic diseases, patients with refractive errors> 3D and astigmatism> 1D, smoking and non smoking 

patients with posterior segment disorders and patients who were not willing to participate in the study). The 

sample size was determined by consecutive sampling method, with a minimum number for each group of 35 

people. 

 

3. Result 

 

The research subjects were patients who visited the USU Hospital eye clinic in July - September 

2019. The total number of research subjects was 78 people (156 eyes), of which 41 people were smokers and 

37 people (74 eyes) while non-smokers were 41 people (82 eyes).  
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Table 1. Patient Demographic 

 

Patient Demographic Value 

Age  

≤ 30 years old 42 53,8 % 

> 30 years old 36 46,2 % 

Gender 

      Male  

 

36 

 

46,2 % 

Female 42 53,8 % 

Smoking (Male)   

No 6 16,7 % 

Yes 30 83,3 % 

Smoking (Female)   

No  35 83,3 % 

Yes 7 16,7 % 

Cigarette   

Filter 28 75,7 % 

Non filter 9 24,3 % 

Cigarette/ day   

≤ 1 pack 29 78,3 % 

       > 1 pack 8 21,7 % 

Duration 

≤ 10 years  

 

26 

 

70,2 % 

> 10 years 11 29,8 % 

 

In Table 1, it shows the distribution of the characteristics of research subjects, where the largest 

number of subjects aged ≤30 years are 42 people (53.8%). For the male gender as many as 36 people 

(46.2%) with 30 people who smoke (83.3%), while the female subject is 42 people (53.8%) with 7 people 

who smoke. 

Subjects who smoke filters are 28 people (75.7%) and non-filtered are 9 people (24.3%). Subjects who 

smoked ≤1 pack were 29 people (78.3%) and> 1 pack were 8 people (21.7%). Subjects with smoking 

duration ≤10 years were 26 people (70.2%) and> 10 years were 11 people (29.8%). 

 

Table 2. Comparison of Choroidal Thickness (CT) of Smokers and Non-Smokers 

 

 

Chorodal Thickness (CT) 

     Smoking habit  

Smoker  Non smoker  

    p.  (n=37) 

x  SD 

 (n=41)  

x  SD 

Sub Fovea OD 273.14  11.91  282.39  13.43 0.002* 

Sub Fovea OS 274.16  12.52  280.10  11.93 0.035* 
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Ps :    

*Significant 

 

   

In Table 2, shows the CT comparison of smokers and non-smokers in the right eye. It can be seen 

that results of the independent t-test show p = 0.002 where p <0.050. This indicated a statistically significant 

difference in CT of the right eye. Likewise CT smokers and non-smokers in the left eye. It can be seen that 

the independent t-test results show p = 0.035 where p <0.050. This indicated a statistically significant 

difference in CT of the left eye. 

 
Table 3. Comparison of Choroidal Thickness (CT) of smokers inhaling filter cigarette with non-filter 

 

 

Choroidal Thickness (CT) 

Cigarette 

   

 

p. 

 Filter Non Filter  

 (n=28) (n=9) 

x SD x  SD 

 

Sub Fovea OD 277.36  9.65 260.00  8.23 0.001* 

Sub Fovea OS 277.64 11.44 263.33  9.42 0.002* 

Note : 

 T-Independen Test 

*.Significant 

In Table 3, shows the CT comparison of filter smokers and non-filter smokers in the right eye. It can 

be seen that the independent t-test  results show p = 0.001 where p <0.050. This indicated a statistically 

significant difference in CT of the right eye. Likewise, the CT of filtered and non-filter smokers in the left 

eye. It can be seen that results of the independent t-test show p = 0.002 where p <0.050. This indicated a 

statistically significant difference in CT of the left eye. 

 

Table 4. Comparison of Choroidal Thickness (CT) of Smokers ≤ 10 Years With> 10 Years 

 

 

Choroidal Thickness (CT) 

Duration 

   

 

p. 

 ≤10 years >10 years  

 (n=26) (n=11) 

x  SD x  SD 

 

Sub Fovea OD 278.77  9.32 261.00  7.95 0.001* 

Sub Fovea OS 278.69  11.07 263.45  8.84 0.001* 

 

In Table 4, shows the CT comparison of smokers ≤10 years and> 10 years in the right eye. It can be 

seen that the independent t-test results show p = 0.001 where p <0.050. This indicated a statistically 

significant difference in CT of the right eye. Likewise CT of smokers ≤10 years and> 10 years in the left eye. 

It can be seen that results of the independent t-test show p = 0.001 where p <0.050. This indicated a 
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statistically significant difference in CT of the left eye. 

 

 

 

 
Table 5. Comparison of Choroidal Thickness (CT) of Smokers ≤1Packs / day With> 1 pack / day 

 

Choroidal Thickness (CT) ≤1 pack >1pack       

       p (n=29) 

x  SD 

(n=8) 

x  SD 

Sub Fovea OD 276.55  10.57 260.75  7.68 0.001* 

Sub Fovea OS 277.17  11.64 263.25  9.48 0.004* 

 
Note : 

 T-Independen Test 

*.Significant 
 

In Table 5, shows the CT ratio of smokers ≤1 pack / day and> 1 pack / day in the right eye. It can be 

seen that the results of the independent t-test show p = 0.001 where p <0.050. This indicated a statistically 

significant difference in CT of the right eye. Likewise, CT smokers ≤1 pack / day and> 1 pack / day in the left 

eye. It can be seen that the results of the independent t-test show p = 0.004 where p <0.050. This indicated a 

statistically significant difference in CT of the right eye. 

 

4. Discussion 

 

The table 1 found that the ≤30-year-old smokers were 42, male. This is in line with riskesdas in 

2013, which stated that the number of smokers in men is 16x more than women, with the age of first smoking 

at the age of 15-19 years old (Depkes, 2013). 

Table 2, describes the comparison of CT conditions between smokers and non-smokers. In this 

study, CT was obtained in the right eye sub fovea p=0.002 and in the left eye p=0.035 which means there are 

significant differences in the CT of the right eye and left eye. This is in line with Sigler J et al in 2014 study 

which stated smoking is closely related to choroidal depletion. This is closely related to AMD disease, which 

according to Klein R et al in 2010 a smoker has a great risk of suffering from AMD (Klein et al., 2001). 

There is research that is not in line with Dervisogullari et al's 2014 study which stated smoking was not 

associated with CT depletion (Dervisogullan et al., 2014). 

Table 3 describes the comparison of the CT state of smokers using filters with non-filters. In this 

study, CT was obtained in the right eye sub fovea p=0.001 and in the left eye p=0.002 which means there are 

significant differences in the CT of the right eye and left eye. According to Tawbariah et al in 2014, smoking 

using filters can reduce chemical compounds ( Tar) that are carcinogenic to the body, where Tar consists of 

Dioxin compounds (Bustan, 2000; Tawbariah, 2014). 

Table 4 describes the ratio of the CT state of smokers ≤10-years and >10 years. In this study 

obtained the thickness of sub fovea in the right eye p=0.001 and left eye p=0.001. In the group of smokers 

there appeared to be a thinning of CT in smokers > 10 years thinner. This is in line with the study of Marlita et 

al in 2015 which stating that CT depletion occurs in smokers who have smoked for more than 25 years. It is 

also in line with other studies such as Barteselli G et al in 2012 and Fujiwara T et al in 2009 which stated 

there is depletion in smokers who actively smoke from young to old age (Barteselli et al., 2012; Fujiwara et 

al., 2009; Marilita et al., 2015). 

Table 5 describes the comparison of the CT state of smokers with the consumption of the number of 
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cigarettes/day ≤1 pack with >1 pack. In this study obtained the thickness of sub fovea in the right eye 

p=0.001and left eye p=0.004. In this study, the depletion of CT was found in smokers >1 pack/day. In contrast 

to Xin w et al research in 2018, stated there is no relationship of CT differences, the retinal layer of smokers 

8-12 packs/year with no smokers (Xin et al., 2018). 

 

5. Conclusion 

 There were significant differences in ct of the right eye and left eye between the group of smokers and 

the non-smoker group where the CT of the smoker was thinner. 

 There are significant differences in ct of the right eye and left eye of filter smokers and non-filters 

where the CT of non-filter smokers is thinner. 

 There are significant differences in ct of the right eye and left eye of smokers ≤10 years with >10 

years where ct smokers >10 years thinner. 

 There are significant differences in ct of the right eye and left eye of smokers≤1 pack/day with >1 

pack/day where ct smokers >1 pack thinner. 
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