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ABSTRACT  
 

Dry eye disease (DED) is a disorder of the tear film caused by reduced tear production giving complaints that 
the eyes feel dry, and gritty and cause a burning sensation, which is one of the reasons patients come to see a 
doctor. The causes of DED are very multifactorial where ocular, anatomical, systemic, and environmental 
factors have been reported by several studies which state that there is a relationship between environmental 
factors such as pollutants from motorized vehicles having a role in the incidence of increased DED. Sumenep 
Regency was once a city of a thousand pedicabs and until now they are still the favorite choice for the people 
there. This research is an analytic observational with a cross-sectional approach. Data on the characteristics of 
the study subjects, length of work, and degree of DED complaints were collected and DED complaints were 
assessed using the Ocular Surface Disease Index (OSDI) questionnaire. The data were processed and analyzed 
using the Spearman correlation test to determine the effect of length of service on the level of DED complaints. 
A moderate strength (Spearman correlation = 0.441) relationship exists between the length of work and the 
degree of DED complaints in pedicab drivers. 
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INTRODUCTION 

Dry eye disease (DED) also known as dry eyes syndrome (DES) is a disorder of the tear film 

caused by reduced tear production giving complaints that the eyes feel dry, gritty and cause a burning 

sensation, which is one of the reasons patients come to see a doctor and become a problem for 

health. Other dry eye cases reported have symptoms of fibrous discharge, temporary blurred vision, 

redness, and hardening of the eyelids (Youran C, Jintao W, Jiaxin Z, 2022). As a result of this 

condition, patients with DED experience a decrease in quality of life and a decrease in abilities related 

to doing work using sight. including aspects of physical functioning, social, psychological, daily 
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activities and productivity at work. In addition, DED has a socio-economic impact (Uchino M, 

Schaumberg DA, 2013). 

DED generally occurs in Asia, as study reports report that the prevalence of DED in Asian 

countries is greater than in Western countries (Um SB. et all, 2014). This poses a serious problem as 

a personal and social burden. The prevalence of DED has been reported to range from 4.4% to 50% 

among middle-aged and older people worldwide (Bjerrum KB, 1997). With the global aging trend, 

the prevalence and burden of DED is also likely to increase. The cause of DED is very multifactorial 

in which ocular, anatomical and systemic factors play an important role. Several studies have reported 

that there is a relationship between environmental factors such as pollutants from motorized vehicles 

having a role in the incidence of increased DED. The surface of the eye which includes the epithelial 

layers of the cornea and conjunctiva, nerves, and lacrimal tears serves as a barrier to chemicals, 

microbes, water, and other substances to protect the eye (Sridhar MS, 2018). A healthy eye must 

maintain eye surface moisture under various conditions so as to allow it to remain in a homeostatic 

state without symptoms of various physical and biological aggressions. The ocular surface is a 

structure that is very vulnerable to exposure to air pollutants because it is always in direct contact 

with the environment and airborne materials. Air pollutants and weather conditions can affect the 

tear film and the health of the eye surface, affecting the ability of the eye to lubricate and reduce 

protective function. Overall, they found that air pollution and weather conditions (temperature, 

humidity, wind, sunlight, moisture) have an effect on the manifestation of DED symptoms and signs 

(Mandell JT. et all, 2020). Air pollution is an increasing global concern, especially outdoor air pollution 

in low society countries and indoor air pollution in high softening countries. 

Madura Island, especially Sumenep, has a geographical plateau and the weather with the rainy 

season is usually overcast, the dry season is usually windy and partly cloudy, and is generally hot and 

stinging all year round. Throughout the year, temperatures usually vary from 25°C to 33°C and rarely 

go below 23°C or above 35°C. Sumenep was once a city of a thousand pedicabs and until now they 

remain a favorite choice for the people there even though their presence is slowly declining due to 

the increasing development of motorized vehicles (Sridhar MS, 2018). These workers who work 

outside daily and are exposed to air pollutants, with the majority being male and middle-aged are 

included in a group with high risk factors for DED (Shah AM, Galor A, 2021). 

 

METHODS 

This research is an analytic observational with a cross-sectional approach. Determining the 

sample size using the correlation analytic formula obtained by a number of 100 people. This research 

has been declared ethically passed by the Health Research Ethics Committee with 

No.E.5.a/094/KEPK-UMM/VII/2022. The research sample is pedicab workers in Sumenep 

Regency using a purposive non-random sampling method. The inclusion criteria include male 



 Bragastio Shidarta, RA et. al./ SM Vol.19 No.1 June 2023 Page 67-73     69                                   

workers who are active pedicab drivers, male and pedicab drivers who are directly exposed to external 

environmental conditions. Exclusion criteria included pedicab pedal workers who smoked, were over 

50 years old, used contact lenses and glasses, had a history of eye surgery, had a history of previous 

eye disease, and took drugs that could reduce tear production. Appropriate sample size sample data 

were collected from Ocular Surface Disease Index (OSDI) questionnaire interviews for assessing 

perceptions of DED. The hypothesis in this study was tested using the Spearman correlation 

statistical test, the data collected will be analyzed using SPSS for the correlation test (statistical test is 

significant if p <0.05). 

 

RESULTS AND DISCUSSION  

The research was conducted in August 2022 on 100 pedicab drivers in Sumenep district, East 

Java who fit the inclusion criteria. There were no respondents who dropped out during the research 

process. 

Table 1. Distribution of Respondent Characteristics 

 

Based on table 1, productive age is the working age that can produce goods and services in the age 

range of 15-64 years (Central Statistics Agency, 2023). In this study, it was found that the majority of the age 

distribution of pedicab pedal workers in Sumenap Regency was in productive age with the majority age being 

41-50 years old (77%) followed by 51-60 years old (12%). Age 41-50 according to the Indonesian Ministry of 

Health (2009) enters late adulthood towards early elderly and ages 51-60 years enter early elderly towards late 

elderly. 
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Table 2. Distribution of  Dry Eye Disease Complaints 

 

Based on DED complaints (table 2), information was obtained that 60 people (60%) did not complain 

about DED, then for those who complained of DED complaints with a severe degree (17%) was the largest 

number. 

Table 3. Characteristics of Respondents based on Age and Complaints Degree of Dry Eye Disease 

 

Based on the age group and the degree of DED complaints (table 3), it was found that the majority of 

respondents did not complain of DED when compared to those who did. However, in the early elderly age 

group towards late old age, an increase was found in the number of respondents complaining of DED. The 

prevalence of DED, according to other research reports, will increase significantly with age and DED is less 

common in research subjects with higher education (Malet F, et all, 2014). Epidemiological studies have shown 

that the incidence of DED increases with age associated with aging which is the cause of increased free radicals 

and oxidative stress due to decreased endogenous body antioxidants which in turn are associated with 

inflammation (Jie et al. 2009; Kruk et al. 2015). 

Table 4. Characteristics of Respondents based on Length of Exposure and Degree of Dry Eye 

Disease Complaints 
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Based on the length of work group and the degree of DED complaints (table 4), the largest percentage 

was the group of <5 years of service, namely 35 people (35%), the >10 years group had a percentage of 34 

people (34%), while the 5-10 years group had a percentage of 31 people (31%). According to Tarwaka (2010), 

the working period is categorized into 2, namely the new working period is ≤ 5 years and the old working 

period is > 5 years. In this study, it was found that the working hours of the majority of pedicab drivers were 

included in the long working period (65%). It is known that the majority of respondents, as many as 60 people 

(60%) did not complain about DED and for those who did complain about DED entering severe DED, the 

highest number was 17 people (17%). In this study descriptively, it shows that the majority of respondents do 

not complain of DED even though the respondents are pedicab workers who are very at risk of being exposed 

to various external environmental factors such as temperature, humidity, UV rays and air pollutants. According 

to data obtained from IQAir (2023), air quality in Sumenep is AQI US 42 with good air pollution levels and 

the main pollutant PM2.5. Weaknesses in this study, there are several factors such as climate measurements 

that are not monitored, we did not examine the level of pollution and lifestyle. It was reported in several 

literatures, one of them by Seen S and Tong L (2018), that environmental factors are often involved and have 

an impact on the incidence of DED cases such as exposure to pollutants, temperature (extreme temperatures), 

reduced relative humidity, ultraviolet (UV) radiation and ozone because these factors increase oxidative stress 

and inflammation on the ocular surface (16). Galperin's research (2018) explains that exposure to motor 

vehicle exhaust can cause DED depending on the concentration level of each compound in motor vehicle 

exhaust, the higher the concentration level of the compound, the higher the DED symptoms will appear. 

Measuring the level of concentration of motor vehicle smoke compounds on a regular basis can control 

existing DES events (Galperin et al., 2018). In addition, this difference in incidence is also thought to be related 

to several other factors that influence DED in the study population, such as ethnicity. 

Table 5. Spearman Correlation Analysis 

 

Based on the results of the Spearman statistical test between length of work and the degree of DED 

(table 5), it shows that the significant value of the research is 0.000, where this result is a value less than 0.05. 

So it can be concluded that there is a significant relationship between length of work and the degree of DED 

complaints in pedicab drivers. The correlation coefficient value is 0.441. Where 0.441 is between the values 

0.40 – 0.59 which indicates that there is a moderate relationship, meaning that there is a relationship between 

length of work and the degree of DED with a positive correlation direction, that is, the longer a person works, 

the higher the degree of DED. This is in accordance with Paudel's research (2018) that the longer a person 

works in an outdoor environment and is exposed to motor vehicle fumes, the effect on the degree of DED 
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complaints increases. In Kim's research (2020) it was found that the duration of exposure to air pollution had 

an effect on the signs and symptoms of DED. 

 

CONCLUSION 

Based on the results of research conducted on pedicab drivers in Sumenap, Madura, it can be 

concluded that there is a relationship with moderate strength between length of work and the degree 

of DED complaints in pedicab drivers. The distribution of respondents based on length of work, as 

much as 35% with a length of work of less than 5 years, with a length of work of more than 10 years 

is 34%, and a length of work of 5-10 years is 34%. The distribution of respondents with normal DED 

was 60%, severe DED was 17%, moderate DED was 12%, and mild DED was 11%. 
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