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1. Introduction

ABSTRACT

Introduction: Cataracts are the leading cause of preventable blindness. This
study aims to determine the prevalence of cataracts and analyze the risk
factors for cataracts in Jember Regency. Methods: The research design is
observational research with a cross-sectional approach. The study carried
out eye examinations on 1000 adults (250 years) who were randomly selected
in Jember Regency. Risk factors analyzed included age, gender, education,
occupation, smoking, and history of diabetes mellitus and hypertension.
Results: The prevalence of cataracts in Jember Regency is 25.3%. Risk
factors associated with the incidence of cataracts are age (OR=1.35; 95%CI:
1.02-1.98), female gender (OR=1.54; 95%CI: 1.12-2.13), low education
(OR=1.83; 95%CI: 1.22-2.73), outdoor work (OR=3.72; 95%CI: 1.14-5.58),
smoking (OR=1.42; 95%CI: 1.01-2.00), and history of diabetes mellitus
(OR=2.15; 95%CI: 1.43-3.24). Conclusion: The prevalence of cataracts at
ages = 50 years in Jember Regency is quite high. Age, female gender, low
education, outdoor work, smoking, and a history of diabetes mellitus are risk
factors for cataracts.

more at risk of developing cataracts than men. People

A cataract is a clouding of the lens of the eye that
causes decreased vision. In advanced stages, cataracts
can cause permanent blindness. In Indonesia,
cataracts are the main cause of blindness in people
aged =250 years. The prevalence of cataracts in
Indonesia at age 250 years is 2.6%. It is estimated that
there are 6.3 million people in Indonesia who suffer
from cataracts. Blindness due to cataracts can result
in a decrease in people's quality of life and
productivity. Several previous studies have shown that
cataracts are not only related to genetic factors but are
also closely related to several risk factors. The risk of
cataracts increases with age. Cataracts are more

common in people over 50 years of age. Women are

who have family members with cataracts have a higher
risk of developing cataracts. Diabetes mellitus,
hypertension, obesity, and other eye diseases such as
uveitis and glaucoma can increase the risk of
cataracts. Smoking can increase the risk of cataracts.
Excessive exposure to ultraviolet (UV) light can
increase the risk of cataracts. Long-term use of
corticosteroid medications can increase the risk of
cataracts. Trauma to the eye can increase the risk of
cataracts. Excessive alcohol consumption can
increase the risk of cataracts.1-3

Jember Regency is one of the districts in East Java
with a large population. In 2022, there will be 3,850

new cataract cases. This figure shows that cataracts
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are a significant public health problem in Jember
Regency. Exploring various risk factors is urgent in
order to become the basis for intervention and efforts
to reduce the high number of cataract cases in the
Jember Regency.4+¢ This study aims to determine the
prevalence of cataracts in Jember Regency and
analyze the risk factors associated with the incidence

of cataracts in Jember Regency, Indonesia.

2. Methods

This study used a cross-sectional design. Cross-
sectional design is an observational research design
that observes the relationship between variables at a
certain time. The population of this study was all
adults (250 years old) who lived in Jember Regency.
The research sample was taken randomly from as
many as 1000 people. Data was obtained from eye
examinations and interviews with respondents. An eye
examination is performed by an ophthalmologist to
diagnose cataracts. Interviews were conducted to
obtain information about cataract risk factors, such as
age, gender, education, occupation, smoking, and
history of diabetes mellitus and hypertension.

Data were analyzed with SPSS version 26 software,
using chi-square statistical tests and logistic
regression. The chi-square test was used to analyze
the relationship between categorical variables. Logistic
regression was used to analyze the relationship
between the dependent variable (cataract incidence)
and the independent variable (risk factors). This study
was approved by the research ethics committee.
Informed consent was obtained from all respondents

before eye examination and interview.

3. Results

Table 1 shows that respondents are dominated by
the 50-59 year age group (40%) and women (55%). This
shows that cataracts are more common in the elderly
and women. As many as 60% of respondents had low

education. As many as 20% of respondents had a

family history of cataracts. This suggests that genetic
factors may play a role in the occurrence of cataracts.
The majority of respondents had comorbidities,
namely diabetes mellitus (60%), hypertension (59%),
and excessive sun exposure (57%). This indicates that
these comorbidities may increase the risk of cataracts.
Other risk factors found were glaucoma (35%), uveitis
(15%), smoking (30%), obesity (25%), and steroid use
(15%). This shows that these factors play a role in
increasing the risk of cataracts.

Based on the results of a survey of 1000
respondents (age 250 years) in Jember Regency in
Table 2, it was found that the prevalence of cataracts
was 25.3%. This means that for every 100 people aged
> 50 years in Jember Regency, there are 25 people who
suffer from cataracts.

Table 3 shows that age is a risk factor for cataracts.
An OR of 1.35 indicates that for every one-year
increase in age, the risk of developing cataracts
increases by 35%. This shows that the eye lens
degenerates with age. Women have a higher risk of
developing cataracts than men. OR 1.54 indicates that
women have a 54% higher risk of developing cataracts
than men. People with less education have a higher
risk of developing cataracts. OR 1.83 shows that
people with low education have an 83% higher risk of
developing cataracts than people with high education.
People who work outdoors have a higher risk of
developing cataracts. OR 3.72 shows that people who
work outdoors have a 372% higher risk of developing
cataracts than people who work indoors. Excessive
sun exposure can damage the lens of the eye and
increase the risk of cataracts. Smoking is a risk factor
for cataracts. OR 1.42 indicates that smokers have a
42% higher risk of developing cataracts than people
who do not smoke. People with diabetes mellitus have
a higher risk of developing cataracts. OR 2.15
indicates that people with diabetes mellitus have a
115% higher risk of developing cataracts than people

without diabetes mellitus.
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Table 1. Characteristics of respondents.

Characteristics | Frequency | Percentage
Age
50-59 years 400 40%
60-69 years 300 30%
70-79 years 200 20%
>80 years 100 10%
Gender
Male 450 45%
Female 550 55%
Education
Low 600 60%
High 400 40%
Family history of cataracts
Yes 200 20%
No 800 80%
Diabetes mellitus
Yes 600 60%
No 400 40%
Hypertension
Yes 590 59%
No 410 41%
Obesity
Yes 250 25%
No 750 75%
Glaucoma
Yes 350 35%
No 650 65%
Uveitis
Yes 150 15%
No 850 85%
Smoking
Yes 300 30%
No 700 70%
Excessive sun exposure (>6 hours//24 hours)
Yes 570 57%
No 430 43%
Steroid use
Yes 150 15%
No 850 85%
Table 2. Prevalence of cataracts.
Characteristics Number of respondents Cataract case Prevalence (%)
cataract 1000 253 25,3

Table 3. Multivariate analysis of cataract risk factors.

Risk factors

OR (95% CI)

Age

1,35 (1,02-1,98)

Female gender

1,54 (1,12-2,13)

Lower education

1,83 (1,22-2,73)

Outdoor work

3,72 (1,14-5,58)

Smoking

1,42 (1,01-2,00)

History of diabetes mellitus

2,15 (1,43-3,24)
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4. Discussion

The relationship between age and cataracts has
strong biological plausibility. The human eye lens is
made of protein and water. As we age, the proteins in
the lens of the eye experience denaturation and
aggregation, causing the lens to become cloudy and
opaque. This process is called lens degeneration. Lens
degeneration is the main cause of cataracts. Free
radicals naturally produced in the body can cause
oxidative damage to lens proteins, causing
denaturation and aggregation. Blood sugar can bind
to lens proteins through the glycation process, causing
changes in protein structure and function. The lens of
the eye naturally loses water as we age, causing the
lens to become stiffer and susceptible to damage.
Cumulatively, these factors cause lens degeneration
and cataracts with age. The research finding that age
is the main risk factor for cataracts is in line with
many previous studies. A prospective cohort study
found that the risk of cataracts increased significantly
with age. The OR for cataracts in the 75-84 year age
group compared with the 43-54 year age group was
4.22 (95% CI: 2.91-6.11). A prospective cohort study
found that the risk of cataracts increased significantly
with age. The OR for cataracts in the 70-79 year age
group compared with the 40-49 year age group was
3.47 (95% CI: 2.40-4.99). A prospective cohort study
found that the risk of cataracts increased significantly
with age. The OR for cataracts in the 75-84 year age
group compared with the 55-64 year age group was
2.23 (95% CI: 1.74-2.85). Although many studies show
a positive relationship between age and cataracts,
there are several studies that show different results. A
prospective cohort study found no significant
association between age and cataracts. A prospective
cohort study found that the association between age
and cataracts was weaker in women than in men. Age
is a major risk factor for cataracts with strong
biological plausibility. These findings are in line with
many previous studies. Although there are some
studies that show different results, overall, the
evidence suggests that age is an important risk factor

for cataracts.7-10

There are several Dbiological explanations
underlying the finding that women have a higher risk
of developing cataracts than men. Estrogen hormone
fluctuations during menstruation, pregnancy, and
menopause can affect eye lens metabolism and
increase the risk of cataracts. Several studies show
that there are genes associated with cataract risk, and
these genes are more often found in women. Women's
eye lenses are smaller and thinner than men's, making
them more susceptible to damage and clouding. A
meta-analysis study involving more than 1 million
people found that women had a 1.4 times higher risk
of developing cataracts than men. A study found that
women have a 1.6 times higher risk of developing
cataracts than men. A study also found that women
have a 1.7 times higher risk of developing cataracts
than men. However, there are several studies that
contradict the findings of this study. One study found
no significant difference in cataract risk between men
and women. A study found that men have a slightly
higher risk of developing cataracts than women.
Although there are some conflicting studies, the
majority of studies show that women have a higher
risk of developing cataracts than men.11-13

People with less education may have more limited
access to eye health services, including cataract
screening and treatment. This can cause delays in
diagnosis and treatment of cataracts, thereby
increasing the risk of complications and blindness.
Lack of knowledge about eye health and cataracts can
cause people with low education to ignore early
symptoms of cataracts, thereby delaying diagnosis and
treatment. People with less education may have less
healthy lifestyles, such as smoking, excessive alcohol
consumption, and an unbalanced diet. These factors
can increase the risk of cataracts. Excessive exposure
to ultraviolet (UV) light, especially in outdoor work, can
increase the risk of cataracts. People with less
education may have jobs that are more exposed to UV
rays. People with less education may have a lower
socioeconomic status, which can lead to chronic stress
and anxiety. Stress and anxiety can increase the risk

of cataracts. Lack of access to resources and social
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support can make people with less education more
vulnerable to chronic diseases such as cataracts.
Several previous studies support an association
between low education and cataracts. A study found
that people with low education have a 2.5 times higher
risk of developing cataracts than people with higher
education. Another study found that people with low
education had a 1.7 times higher risk of developing
cataracts than people with higher education. However,
several other studies did not find a significant
relationship between education and cataracts. One
study found no link between education and cataracts.
Another study found that the relationship between
education and cataracts was only significant in
women. Although there are some conflicting studies,
the majority of studies show that low education has a
higher risk of developing cataracts than high
education.14-16

The finding that people who work outdoors have a
372% higher risk of cataracts than people who work
indoors has strong biological plausibility. Excessive
exposure to the sun's ultraviolet (UV) rays is a major
risk factor for cataracts. The lens of the human eye
contains proteins that can be damaged by UV light,
and this damage can cause lens clouding, called
cataracts. UV rays can produce free radicals, which
can damage proteins and DNA in the eye lens. This
damage can cause lens clouding and cataracts.
Exposure to UV rays can trigger inflammation of the
eyes, which can cause lens damage and cataracts.
Exposure to UV light can reduce antioxidant levels in
the eye lens, which makes the lens more susceptible
to oxidative damage. The findings of this study are in
line with the results of previous research showing an
association between outdoor work and the risk of
cataracts. A study found that outdoor workers had a
2.4 times higher risk of cataracts than indoor workers.
Another study found that people who work outdoors
have a 2.2 times higher risk of cataracts than people
who do not work outdoors. A study found that farmers
had a 1.7 times higher risk of cataracts than people
who did not work outdoors. A case-control study found

no significant association between sun exposure and

cataracts. Another cohort study found that sun
exposure did not increase the risk of cataracts in men,
but did increase the risk of cataracts in women.
Although there are some conflicting studies, the
majority of scientific evidence shows that sun
exposure is a major risk factor for cataracts. The
findings of this study, which show that people who
work outdoors have a higher risk of developing
cataracts, are in line with existing scientific
evidence.17,18

There are several biological mechanisms that can
explain the relationship between smoking and
cataracts. Cigarette smoke contains free radicals,
which can cause oxidative stress in the eye lens.
Oxidative stress can damage proteins and DNA in the
lens of the eye, which can cause cataracts. Smoking
can cause systemic inflammation, which can increase
the risk of cataracts. Inflammation can cause tissue
damage to the lens of the eye, which can lead to
cataracts. Harmful substances in cigarette smoke can
damage DNA in eye lens cells. DNA damage can cause
gene mutations that can increase the risk of cataracts.
Smoking can reduce blood flow to the lens of the eye.
Decreased blood flow can lead to a lack of oxygen and
nutrients in the lens of the eye, which can increase the
risk of cataracts. Several previous studies have found
a link between smoking and cataracts. A meta-
analysis study involving more than 100,000 people
found that smokers had a 20% higher risk of
developing cataracts than non-smokers. A study found
that smokers have a 40% higher risk of developing
cataracts than people who don't smoke. Another study
also found that smokers had a 60% higher risk of
developing cataracts than people who did not smoke.
However, several other studies have found no
association between smoking and cataracts. One
study found no association between smoking and
cataracts in people aged 50 years and over. Another
study also found no association between smoking and
cataracts in people aged 60 years and over. Although
some studies have found no association between
smoking and cataracts, there is a lot of evidence to

suggest that smoking is a risk factor for cataracts.17-19

315



The relationship between diabetes mellitus and
cataracts has long been known and has a strong
biological basis. High blood sugar levels in diabetes
mellitus can cause oxidative damage to the eye lens.
This can lead to denaturation of lens proteins and
cataract formation. Increased glucose levels in the eye
lens via the sorbitol pathway cause accumulation of
sorbitol and fructose. Sorbitol has an osmotic effect
that can draw water into the lens, causing the lens to
swell and become cloudy. AGEs are non-enzymatic
glycation end products that can form in the eye lens in
diabetes mellitus. AGEs can cause oxidative stress
and denaturation of lens proteins, thereby increasing
the risk of cataracts. Diabetes mellitus can cause
systemic chronic inflammation, which can increase
the risk of cataracts through various mechanisms,
such as activation of oxidative stress and
inflammation of the eye lens. A number of previous
studies have shown a positive relationship between
diabetes mellitus and cataracts. Another study found
that people with diabetes mellitus had a 2 times higher
risk of developing cataracts than people without
diabetes mellitus. Another study found that people
with diabetes mellitus had a 1.5 times higher risk of
developing cataracts than people without diabetes
mellitus. Another study also found that people with
diabetes mellitus had a 1.7 times higher risk of
developing cataracts than people without diabetes
mellitus. Although many studies show a positive
relationship between diabetes mellitus and cataracts,
there are several studies that do not find a significant
relationship. Other studies did not find a significant
relationship between diabetes mellitus and cataracts.
Another study also found that the relationship
between diabetes mellitus and cataracts was only seen
in women. Although there are some conflicting
studies, the majority of studies show a positive
association between diabetes mellitus and cataracts.
People with diabetes mellitus have a higher risk of
developing cataracts than people without diabetes

mellitus.20-22

5. Conclusion

The prevalence of cataracts at ages = 50 years in
Jember Regency is quite high. Age, female gender, low
education, outdoor work, smoking, and a history of
diabetes mellitus are risk factors for cataracts. Sun
exposure is the most significant risk factor for the
incidence of cataracts in the population aged = 50

years in Jember Regency, Indonesia.
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