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ORIGINAL ARTICLE 
 

The Relationship Between Pterygium and the Incidence of Dry Eye 
in the Community of Tojo Una-Una District, Sulawesi 

Hubungan Pterigium dengan Kejadian Dry Eye pada Masyarakat di Kabupaten Tojo Una-
Una, Sulawesi 

Anggraeni Adiwardhani1 , Husnun Amalia1, Noviani Prasetyaningsih1, Riani Witjaksana1, 
Rizky Eka Adeliani2. 

1Department of Ophthalmology, Faculty of Medicine, Universitas Trisakti, Jakarta, Indonesia 
2Wakai Regional General Hospital, Tojo Una-Una Regency, Sulawesi Tengah, Indonesia 
 

anggie.adiwardhani@trisakti.ac.id  https://doi.org/10.18051/JBiomedKes.2026.v9.121-128 
 

ABSTRACT
 

Background 
Indonesia is a tropical country exposed to ultraviolet (UV) rays year-round, particularly in Central 
Sulawesi Province, which lies on the equator. Tojo Una Una Regency is located in this province, and 
the majority of its residents work as fishermen, who are frequently exposed to UV radiation, a risk 
factor for pterygium and dry eye. This profession has the highest incidence of pterygium, reaching 
15.8%. This study will analyze the relationship between pterygium and dry eye. 
Methods 
The study design was cross-sectional with consecutive non-random sampling. A questionnaire was 
used to assess characteristics. Pterygium was diagnosed through an anterior segment examination 
by a general practitioner, followed by a double-blind ophthalmologist to assess the degree, location, 
and whether the pterygium was single or double-headed. The degree and diagnosis of dry eye were 
confirmed using the OSDI questionnaire. 
Results 
The study involved 400 respondents, and the prevalence of pterygium reached 85.25%, with cases 
predominantly bilateral (66.5%), single-headed (70.25%), female (72.75%), 26-45 age group (49.25%), 
and those working outdoors (77%). DES cases were found in 54.25%, with the majority being severe 
DES. A chi-square test showed a relationship between dry eye and pterygium (p<0.001). 
Conclusions 
There was a significant relationship between DES severity and pterygium incidence (p<0.001). 
 
Keywords: Dry Eye; OSDI; Pterygium; Ultraviolet. 
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ABSTRAK
 

Latar Belakang 
Indonesia adalah negara tropis yang sepanjang tahun terpapar sinar ultraviolet (UV), terutama 
Provinsi Sulawesi Tengah yang terletak pada garis khatulistiwa. Kabupaten Tojo Una Una terletak 
pada provinsi ini dan sebagian besar pekerjaan penduduknya adalah nelayan yang sering terpapar UV, 
yaitu salah satu faktor risiko pterigyum dan dry eye. Profesi ini mengalami kejadian pterigium tertinggi 
yaitu mencapai 15,8%  Penelitian ini akan menganalisis hubungan antara pterygium dan dry eye. 
Metode 
Desain penelitian cross sectional dengan metode pengambilan sampel konsekutif non random 
sampling. Kuesioner digunakan untuk menilai karakteristik, diagnosis pterygium dilakukan dengan 
pemeriksaan segmen anterior oleh dokter umum dan dilakukan crosscheck oleh dokter spesialis mata 
(double Blind) untuk menilai derajat, letak dan single atau double head. Derajat dan diagnosis dry eye 
ditegakkan menggunakan kuesioner OSDI.  
Hasil 
Penelitian diikuti oleh 400 responden, prevalensi pterygium mencapai 85,25%, dengan dominasi kasus 
bilateral (66,5%), single head (70,25%), pada jenis kelamin perempuan (72,75%), pada kelompok usia 26-
45 tahun (49,25%) serta bekerja luar ruangan (77%). Kasus DES ditemukan sebesar 54,25% dengan 
mayoritas DES berat. Uji Chi-Squre menunjukkan terdapat hubungan anatara dry eye dengan 
pterygium (p<0,001). 
Kesimpulan 
Terdapat hubungan signifikan antara tingkat keparahan DES dan kejadian pterigium (p<0,001). 
 
Kata Kunci: Dry Eye; OSDI; Pterygium; Ultraviolet. 

INTRODUCTION 

Indonesia is a tropical country with several regions located on the equator. Areas located on 
the equator will receive high exposure to ultraviolet rays, one of which is the province of Central 
Sulawesi. Indonesia is also an archipelago with many small islands, one of which is Batudaka Island 
in Tojo Una-Una Regency, Central Sulawesi. On this island, there are many sub-districts, one of 
which is Una-Una sub-district, which consists of 11 villages with a population of 8,448 people. 1 The 
majority of the population works as fishermen and is vulnerable to direct ultraviolet exposure. The 
incidence of pterygium is highest among fishermen, farmers, and laborers (15.8%).2 The prevalence 
of pterygium in Riau Province, which is also an area close to the equator, in 2002 was 10% in those 
aged 21 and over and 16.8% in those aged 40 and over.3 

High exposure to ultraviolet light is a major risk factor for pterygium. Furthermore, exposure 
to ultraviolet light can increase tear evaporation, leading to tear film instability. Increased 
evaporation is also a cause of dry eye.4-6 Research conducted by Kartadinata E found a significant 
association between pterygium and dry eye.7 Pterygium is a condition in which the tissue beneath 
the conjunctiva degenerates, resulting in fibrovascular tissue proliferation, invading the cornea. 
Environmental factors such as ultraviolet exposure and chronic inflammation (e.g., wind and dust) 
contribute to pterygium.8,9 Abnormalities in the tear film are also a contributing factor. Disruption 
of tear film stability is generally caused by two factors: chronic inflammation on the surface of the 
eyeball and changes in the tear film. 8 Dry conjunctiva and cornea trigger the growth of new tissue. 
Pterygium causes the ocular surface to become abnormal, so that tear film dysfunction can occur, 
leading to dry eye syndrome.10 It is still unknown whether tear film dysfunction triggers pterygium 
or whether pterygium causes tear film dysfunction.11,12 

The word pterygium comes from the Greek word "pteron," meaning wing. Clinically, a 
pterygium appears as a wing-shaped thickening of the conjunctiva that migrates to the corneal 
limbus, usually from the nasal side, and covers the center of the cornea and the visual axis, 
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potentially impairing vision.13 Pterygium is degenerative and invasive. 14 Pterygium is classified into 
grades 1 to 4: normal, mild, moderate, and severe.15 

Research conducted by Kotecha et al.16, on the other hand, found no association between 
pterygium and tear film abnormalities in dry eye. Using Chi-Square statistical calculations, a p-value 
of >0.05 was obtained. Previous research has explained the relationship between pterygium and 
dry eye, including the possibility of pterygium causing ocular surface irritation, tear film disruption, 
environmental factors, and medications.17,18 Based on these discrepancies, research was conducted 
to analyze the relationship between dry eye and pterygium. 

METHODS 
This research is a descriptive analytical study with a cross-sectional research design. This study 

was conducted in Una-Una District, Tojo Una-Una Regency, Central Sulawesi. Inclusion criteria were 
subjects living in Tojo Una-Una Regency, Central Sulawesi, aged over 20 years and willing to 
participate in the study. Exclusion criteria were if respondents had a history of eye surgery in the 
last 6 months, had ocular surface disorders, and had abnormalities in the conjunctiva such as 
pseudopterygium, pinguecula, conjunctival cicatrix, conjunctival cysts, etc. Sampling was carried 
out by consecutive non-random sampling. The sample size using the Slovin formula was obtained 
286 people (minimum). Anterior segment examination was carried out by a general practitioner 
with a loupe and flashlight, then the diagnosis of pterygium was carried out by an ophthalmologist 
(double blind), and both eyes of the respondents were photographed in three directions. The 
diagnosis of dry eye was confirmed using the OSDI questionnaire. The data obtained will be 
processed both univariate and bivariate; bivariate analysis will be tested using the Chi-Square 
statistical test. 

RESULTS 
Data collection was conducted in the Tojo Una-Una area of Central Sulawesi in April 2025. 400 

respondents were collected who met the inclusion and exclusion criteria. 
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Table 1. Distribution of Respondent Characteristics (N=400) 

 

 

 

The sample consisted of 400 individuals, and the majority (85.25%) suffered from pterygium, 
with 66.5% bilateral and 70.25% single-headed. Women dominated the sample, reaching 72.25%, 
49.25% aged 26-45% with low education reaching 65.25%. Most of the sample were classified as 
having a low income (72%) with outdoor work (77%). Most did not suffer from dry eye (45.75%). This 
frequency distribution illustrates the large burden of pterygium in a population dominated by the 
productive age group, low socioeconomic status, and a high proportion of cases with tear film 
disorders. 

Table 2. Relationship between dry eye syndrome and pterygium 

 

Variables Frequency (n) Percentages (%) 
 

Pterygium   

   Yes 341 85.25 

   No 59 14.75 

Laterality of pterygium   

   Unilateral 76 19 

   Bilateral 266 66.5 

Pterygium Head   

   Double head 119 29.75 

   Single head  281 70.25 

Sex   

  Male  109 27.25 

  Female 291 72.25 

Age   

  20-25 18 4.5 

  26-45 197 49.25 

  46-65 130 32.5 

  >65 55 13.75 

Education   

  Low 261 65.25 

  High 139 34.75 

Income   

  Low 288 72 

  High 112 28 

Occupation   

  Outdoor 308 77 

  Indoor 92 23 

DryEye Syndrome   

  Normal 183 45.75 

  Mild 62 15.5 

  Moderate 37 9.25 

  Severe 118 29.5 

Variables Pterygium  
p value 

 No 
n (%) 

Unilateral 
n (%) 

Bilateral 
n (%) 

 

Dry Eye Syndrome     
Normal 36 (9) 34 (8.5) 113 (28.2) <0.001* 
Mild 14 (3.5) 9 (2.3) 39 (9.8)  
Moderate 3 (5.4) 12 (3) 22 (5.5)  
Severe 5 (1.3) 21 (5.3) 92 (23)  
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*Chi-Square test 

This study shows that there is a significant relationship (p=<0.001) between pterygium and dry 
eye. 

DISCUSSION 

In a sample of 400 respondents, the prevalence of pterygium was very high, at 341 people 
(85.25%), while 59 respondents (14.75%) did not experience pterygium. This figure is very high 
compared to several previous reports in Southeast Asia, which ranged from 30–60% in the general 
population.19,20 This high prevalence may be influenced by the geographic characteristics of the 
study location, which is considered high-risk because it is located in an equatorial region with high 
UV radiation intensity throughout the year. Other contributing factors include potential 
environmental exposures such as dust and sea breezes, as well as a significant difference between 
the number of outdoor (77%) and indoor (23%) jobs. Exposure from outdoor work carries a higher 
risk of pterygium than from indoor work (OR = 6.59; 95% CI: 2.01–21.6). It should be noted that this 
cross-sectional study design cannot confirm causality, so interpretation of risk factor relationships 
should be approached with caution. The distribution of pterygium cases is more bilateral (266; 
66.50%) compared to unilateral (76; 19.00%), and single head morphology is more common (281; 
70.25%) compared to double head (119; 29.75%). The large bilateral proportion indicates chronic and 
symmetrical risk exposure in both eyes, in line with the cumulative UV exposure theory. The higher 
proportion of single heads compared to double heads is consistent with clinical reports that the 
double head type is relatively rare, often associated with more intense and prolonged exposure, or 
certain predisposing factors. 

Demographically, the majority of respondents were women (291; 72.75%), with the highest age 
group, according to the Indonesian Ministry of Health in 2009, being in the 26–45 age group (197; 
49.25%), and working indoors (308; 77.00%). This study differs from several previous studies that 
showed a higher prevalence in men and especially field workers.21,22 Studies that found more 
pterygium cases in women were conducted by Junfang (2022) and Supanji (2021). In Junfang's 
study, women with diabetes were found to be at higher risk of developing pterygium. This gender 
difference may reflect differences in population structure, occupational exposure patterns, or 
sample characteristics.23,24 It is estimated that in this study, most women in the study location 
worked indoors but were also exposed to unprotected outdoor activities, for example through 
informal work or household chores involving sun exposure. Regarding the age at which in this study 
almost half of the respondents were in the 26-45 years age group, it supports the hypothesis that 
the accumulation of environmental exposure from a young age contributes to the emergence of 
pterygium in productive age.25 

Socioeconomic factors also appear to play a role, with the majority having low education (261; 
65.25%) and low income (288; 72.00%). Respondents' education is considered low if it is at the 
elementary, middle, or high school level, and above that level is considered high. Low education 
and socioeconomic factors in the community have the potential to have limited knowledge about 
eye health, lack awareness of prevention, and low utilization of eye health services.26 

In this study, indoor occupations included civil servants (ASN), hospital staff (nurses, midwives, 
nutritionists, therapists, laboratory technicians), shop assistants, teachers, cleaning services, 
tailors, and retirees. Outdoor occupations included fishermen, farmers, security guards, and port 
officers. While most cases were found in outdoor workers (77%) compared to indoor workers (23%), 
the prevalence of pterygium remains high, an interesting finding that contradicts the classical 
literature. These findings differ from those of Xiao (2021) and Supanji (2021), who found that the 
majority of pterygium sufferers were due to outdoor work.22,24 This could be explained by several 
possibilities: (1) a history of previous outdoor work that was not measured in this study, (2) 
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exposure to artificial UV light, chronic sources of irritation such as dust and poor ventilation, or (3) 
misclassification of occupations due to data collection methods. These findings challenge the 
classical concept of occupational risk for pterygium and require further study regarding exposure 
history and work environment characteristics.  

 Regarding conditions related to dry eye syndrome, 183 respondents (45.75%) were declared 
normal, 62 (15.50%) mild, 37 (9.25%) moderate, and 118 (29.50%) severe. The condition of the majority 
of respondents was mostly normal (did not have dry eye syndrome); this may be because the 
majority of respondents were young adults (age group 26-45 years), so that the surface of the eye 
could still accommodate the increased need for tears due to high UV exposure and the presence of 
pterygium. This study also found that those with the most complaints of dry eye syndrome were in 
severe conditions. 

 Dry eye syndrome (DES) emerged as an important comorbidity. More than half of 
respondents experienced mild to severe DES, and severe cases reached 29.5% of the total sample. 
Bivariate analysis (Table 2) showed a significant association between DES severity and pterygium 
occurrence (p<0.001). A clear gradient pattern was observed: the highest proportion of severe DES 
was found in bilateral pterygium (23%). This pattern is consistent with the theory that tear film 
instability exacerbates ocular surface inflammation and facilitates fibrovascular tissue 
proliferation.27-29 However, Zhao et al.'s study found no significant differences in ocular symptom 
scores, Schirmer II test results, and ocular surface fluorescence scores between the observation 
group (pterygium eye) and the control group (fellow eye). This suggests that primary pterygium 
and dry eye are not definitively linked.30 

However, given the cross-sectional design of this study, a causal relationship cannot be 
established. DES may predispose to pterygium, but it may also arise as a result of anatomical 
changes and inflammation caused by the pterygium. Confounding factors such as age, duration of 
environmental exposure, history of ocular surgery, and use of topical medications were not 
analyzed in the bivariate model, so interpretation of the results should be approached with caution. 

These findings have important practical implications. Preventive efforts should focus on the 
high-risk groups identified in this study: those with bilateral pterygium, severe DES, low 
socioeconomic status, and cumulative UV exposure through public health education, workplace 
interventions, and increased access to affordable protective eyewear. DES screening and 
management in pterygium patients, particularly those with bilateral pterygium, may be considered 
not only to improve patient comfort but also as a strategy to slow disease progression. Prospective 
studies with detailed exposure history collection, behavioral data, and multivariate analyses are 
needed to clarify causal mechanisms and refine preventive strategies. 

CONCLUSION 

The incidence of pterygium in the Tojo Una-Una community was found to be very high, with a 
predominance of bilateral cases, single-headed cases, among women, in the 26-45 age group, and 
those working indoors. DES cases were found in more than half of the respondents, with the 
majority having severe DES. Bivariate analysis showed a significant association between DES 
severity and pterygium incidence (p<0.001). 

Suggestions for further research to diagnose pterygium include direct slit-lamp examination. 
Further examination, such as the Schirmer test or TBUT, to assess tear quantity and quality, and 
measurement of UV intensity at the study site and duration of exposure for each respondent, 
would be beneficial. 
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