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ABSTRACT

‘Klinik Pakar Mata Bergerak’ (KLiP Mobile), translated to specialised ophthalmology mobile clinic is a programme which
provides ophthalmology care in the rural community of Negeri Sembilan. This study was conducted to determine the
prevalence of cataract and its associated factors among rural adults in Malaysia through an outreach programme of
specialised ophthalmology services by KLiP Mobile. This is a cross-sectional study carried out from January 2016 until
March 2018 and was conducted in rural areas of all seven districts in the state of Negeri Sembilanvisited by the KLiP
Mobile. Universal sampling was applied to all adults attending the mobile clinic. The participants are those who were
referred by the government community clinics and walk in patients. The total number of participants in this study was
1480. The mean (SD) age for the study population was 56 (16.9), by which majority were Malay (n = 1220, 82.4%) and
female (n = 809, 54.7%). Most of them received either primary (n = 604, 42.4%) or secondary education (n = 577, 40.5%).
The majority of participants were categorized into low income group, with monthly income of less than RM 3,000 (n =
1118, 92.4%). The prevalence of cataract in the study population was 28.6%. In the multivariate analysis, factors
significantly associated with cataract were being male, having no formal education, race and suffering from
hypertension. The prevalence of cataract in the rural areas is considerably high. This study highlights the need of
baseline information for future study or as the main reference by the policy makers for policy development related to
improving vision and eye-care among the populations in Malaysia.
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INTRODUCTION socioeconomic status, increasing the risk further
in these individuals.

Cataract is one of the most common causes of

treatable blindness. It is an opacification of lens
inside the eyes, obstructing light from passing and
being focused on the retina at the back of the eye,
leading to decreased vision. Cataract was
reported as the highest cause of avoidable
blindness and low vision in Malaysia'. A total of
216,000 Malaysians have become blind due to
delay of cataract diagnosis according to 2014
National Eye Survey. Untreated cataract (58.6%)
was the commonest cause of moderate and severe
visual impairment?2,

There are many factors associated with cataract.
The major contributing factor for cataract
development is old age’. Other external risk
factors for cataract formation are smoking,
medication (e.g.: steroids, anti-hypertensive) or
diabetes mellitus*3, Diabetes has a strong relation
with formation of cataract due to disruption of
lens metabolism. Approximately 4% of all cataract
types were attributed to diabetes®. Certain
occupations, such as farmers, rubber tappers and
labourer are also at risk of cataract due to
excessive exposure to sunlight”8, These
occupations are also associated with lower

Previous studies have found cataract to be more
prevalent among those with lower income and
lower education® 10, The rural areas in peninsular
Malaysia consists of individuals with lower income
and lower education''. Those living in the rural
areas have less access to specialised services
compared to the cities due to lack of facilities and
number of specialists'2. For this reason, a mobile
ophthalmology clinic would assist in providing eye
services for this vulnerable population.

‘Klinik Pakar Mata Bergerak’ (KLiP Mobile),
translated to specialised ophthalmology mobile
clinic is a programme which provides
ophthalmology care in the rural community of
Negeri Sembilan. It was initiated in 2013 with
collaboration between the medical faculty of
Universiti Sains Islam Malaysia, the Negeri
Sembilan State government, the Health State
Department of Negeri Sembilan and the Islamic
Religious Council of Negeri Sembilan. The aim of
KLiP Mobile is to offer eye examination and eye
screening by ophthalmologists to the community
in rural and remote areas. Since not many studies
explored on the cataract issue among rural
population, we conducted this study to describe
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the prevalence of cataract and its associated
factors among the community visited by KLiP
Mobile team.

METHODS

A cross-sectional study was carried out from
January 2016 until March 2018 in all seven
districts of Negeri Sembilan Malaysia. This study
was held under the KLiP Mobile programme. and
organised by Klinik Pakar Mata Bergerak (KLiP
Mobile). Universal sampling was applied in this
study, whereby all adults attending the KLiP
Mobile programme through referral by the
government community health clinic and walk in
were included. These include those with poor
vision, poorly controlled diabetes mellitus with
age more than 50.

Data collection

All patients were registered with their name and
identification number at every KLiP Mobile
programme. Written consent, information on the
sociodemographic and medical history were taken
during the registration. The examination
consisted of visual acuity testing by 3 meters
Snellen chart or simplified E chart for those
persons who are illiterate. The eye examination
was conducted by the ophthalmology team using
slit lamp (Topcon®). Any greyish or whitish
discoloration of the lens was diagnosed as
cataract and for the purpose of this study,
cataract was defined as the presence of lenticular
opacity.

Exposures and Outcome

The exposure variables included in this study were
the sociodemographic factors (age, race, gender,
education, income level, smoking status, alcohol
intake) and medical history (diabetes mellitus,
hypertension, asthma, hyperlipidaemia, renal
failure, steroid usage). Race was categorized into
Malay, Chinese or Indian while gender was
categorized into male or female. For education
level, it was further categorized into no
education, primary, secondary and tertiary
education. As for income level, it was categorized
into low income (< RM 3,000), moderate income
(RM 3,000 to RM 5,000) and high income (> RM
5,000). For smoking status and alcohol intake, the
participants were categorized into yes (for
smokers and alcoholics) and no (for non-smoker
and non-alcoholics). Lastly, for the medical
history, the participants were categorized into
yes (having the disease) or no (not having the
disease). The outcome variable in this study was
the diagnosis of cataract and was categorized into
cataract and no cataract.

Data Analysis

Descriptive analysis was conducted to determine
the prevalence and sociodemographic factors of
the study population. Results for continuous data
were presented as mean and standard deviation.
For categorical data, the results were presented

as frequency and percentage. Bivariate analysis
was done to establish any relationship between
the exposure variables (sociodemographic factors
and medical history) with the outcome variable
(diagnosis of cataract). For bivariate analysis,
level of significance was pre-set at 0.05. Chi-
square test was conducted to determine the
association between all the exposure and the
outcome variables. For multivariate analysis,
multiple logistic regression was used since the
primary outcome in this study was a bivariate
categorical variable (cataract and non-cataract).
Variables with significant results in the bivariate
analysis were included for multiple logistic
regression analysis. For multiple logistic
regression, significance level was pre-set at 0.05
and variables with p-value of <0.05 were then
included in the final regression model. Results for
multiple logistic regression were presented in the
form of beta coefficient, odds ratio with 95%
confidence interval and p-value. Pairwise deletion
method was used to address the missing data. All
analysis were conducted using SPSS Software.

The procedures used in the study conformed to
the tenets of the Declaration of Helsinki. This
study was approved by the Ethics Committee of
Universiti Sains Islam Malaysia (USIM). Written
informed consent was obtained from the subjects
prior to data collection and examination.

RESULTS

The total number of participants included in this
study was 1480. The mean (SD) age for the study
population was 56 (16.9). Majority were Malay (n
= 1220, 82.4%) and female (n = 809, 54.7%). Most
of them received either primary (n = 604, 42.4%)
or secondary education (n = 577, 40.5%). The
majority of participants were categorized into low
income group, with monthly income of less than
RM 3,000 (n = 1118, 92.4%). There were only 253
(17.2%) and 24 (1.6%) participants who were
smoker and drank alcohol respectively.

For the medical history, the two highest
comorbidity recorded were hypertension (n = 664,
44.9%) and diabetes mellitus (n =480, 32.5%). This
was followed by hyperlipidaemia, which was
detected in 433 (29.3%) participants. Other
medical history such asthma (n = 120, 8.1%), renal
failure (n = 24, 1.6%) and steroid usage (n = 6,
0.4%) were also recorded among the study
population. Results from descriptive analysis are
summarized in Table 1. From 1480, examinations
for cataract detection were conducted for 1475
participants. For the right eye, 1090 (73.9%) were
categorized as normal, 23 (1.5%) as dense
cataract and 362 (24.6) as immature cataract. As
for the left eye, majority of the participants were
categorized as normal (n = 1067, 72.3%) followed
by immature cataract (n = 361, 24.5%) and dense
cataract (n = 47, 3.2%). Overall, the prevalence of
cataract detected in the study population was
28.6%.
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Bivariate Analysis

Chi-square test was used to measure the
association between the sociodemographic
factors and medical history with the diagnosis of
cataract among the study population. Among
those diagnosed with cataract, the highest

number of patients recorded was Malay (n = 331,
78.6%) followed by Chinese (n =59, 14.0%), Indian
(n =23, 5.5%) and Others (n =8, 1.9%).

Table 1. Sociodemographic factors and medical history of the study population

Variables Frequency Percentage (%)
Race (n=1480)

Malay 1220 82.4
Chinese 123 8.3
Indian 61 4.1
Other 76 5.1
Gender (n=1480)

Male 671 45.3
Female 809 54.7
Education (n=1425)

No education 114 8
Primary 604 42.4
Secondary 577 40.5
Tertiary 130 9.1
Incomes (n=1210)

Low (<3000) 1118 92.4
Moderate (3000-5000) 73 6
High (>5000) 19 1.6
Smoking (n=1474)

Yes 253 17.2
No 1221 82.8
Alcohol (n=1473)

Yes 24 1.6
No 1449 98.4
Diabetes Mellitus (n=1479)

Yes 480 32.5
No 999 67.5
Hypertension (n=1480)

Yes 664 449
No 816 55.1
Asthma (n=1480)

Yes 120 8.1
No 1360 91.9
Hyperlipidaemia (n=1479)

Yes 433 29.3
No 1047 70.7
Renal failure (n=1480)

Yes 24 1.6
No 1455 98.4
Steroid (n=1480)

Yes 6 0.4
No 1474 99.6
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The prevalence of cataract was also significantly
higher (p-value <0.05) among those who had
underlying diabetes mellitus (32.4%),
hypertension (39.4%), hyperlipidaemia (35.6%),
asthma (40.0%), renal failure (54.2%) and history
of steroid usage (66.7%) as compared to those who
did not. No significant association were recorded
between the prevalence of cataract with smoking
status and alcohol intake. Nevertheless,
significantly higher mean age (p-value <0.001)
was recorded among those with cataract (mean =
68 years, SD = 7.9) compared to those without
(mean = 50 years, SD = 16.8). Results for bivariate
analysis are summarized in Table 2.

Multivariate Analysis

Multiple logistic regression analysis using
generalized linear model was conducted to
determine the factors associated with cataract (n
= 1471). Variables with significant results (p-value
<0.05) in the bivariate analysis were included and
were further analysed using multiple logistic
regression. |nitial multiple logistic regression
analysis showed significant results (p-value <0.05)
for all variables except for diabetes mellitus (p-
value = 0.061), income level (p-value = 0.998),
hyperlipidaemia (p-value = 0.413), renal failure
(p-value = 0.589) and steroid usage (p-value =
0.653). As for education level, significant results
were seen for ‘no education’ (p-value < 0.001)

and ‘primary education’ (p-value < 0.001) only.
The analysis was then rerun with the non-
significant variables excluded. Gender, education
level, hypertension and race, which were
included in the subsequent analysis were noted to
have a p-value of <0.001.

Goodness of fit test for the generalised linear
model was conducted based on (i) deviance value
over degree of freedom (df) ratio and (ii) Pearson
chi-square over degree of freedom ratio. The
deviance/df ratio of 1.42 and Pearson chi-
square/df ratio of 1.45 were recorded. Since both
tests showed a ratio of less than 2, the final
regression model was considered to have a good
model fit. The highest adjusted odds ratio was
recorded by Chinese (AOR = 9.59, 95% CI: 4.07-
22.56), followed by Indian (OR = 6.86, 95% Cl:
2.66-17.69) and Malay (AOR = 5.49, 95% Cl: 2.49-
12.11). Being male and those diagnosed with
hypertension had 1.5 (95% Cl: 1.19-1.96) and 2.2
(95% Cl: 1.76-2.86) times higher risk of developing
cataract respectively. The final regression model
also showed that those with ‘no education’ and
‘primary education’” were also found to be
significantly associated with cataract (AOR = 4.98,
95% Cl: 3.09-8.04 and AOR = 2.62, 95% Cl: 2.03-
3.39 respectively). Results for multivariate
analysis are summarized in Table 3

Table 2. Bivariate analysis of factors associated with the diagnosis of cataract

Variables No Cataract Yes p-value
Race (n=1472)
Malay 884 331 <0.001
Chinese 63 59
Indian 36 23
Other 68 8
Gender (n=1471)
Male 455 210 0.02
Female 595 211
Education (n=1417)
No education 61 52 <0.001
Primary 370 230
Secondary 458 117
Tertiary 116 13
Incomes (n=1202)
Low (< RM 3000) 752 359 <0.001
Moderate (RM 3000-5000) 65 7
High (>RM 5000) 19 0
Smoking (n=1466)
Yes 178 73 0.89
No 867 348
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Table 2. Continued

Alcohol (n=1465)

Yes 15 8 0.51
No 1030 412
Diabetes Mellitus (n=1471)
Yes 323 155 0.02
No 728 265
Hypertension (n=1472)
Yes 401 261 <0.001
No 650 160
Asthma (n=1472)
Yes 72 48 0.004
No 979 373
Hyperlipidaemia (n=1472)
Yes 277 153 <0.001
No 774 268
Renal failure (n=1471)
Yes 11 13 0.01
No 1040 407
Steroid (n=1472)
Yes 2 4 0.04
No 1049 417
Table 3: Final multiple logistic regression model
. 95% Cl
Parameter B p-value Ad]ustetzl Odds
Ratio

Lower Upper
(Intercept) -3.794 0 0.022 0.01 0.051
Gender 0.424 <0.001 1.528 1.19 1.961
Male
Female 1.0 . .
Hypertension 0.808 <0.001 2.242 1.756 2.863
Yes
No 1.0 . . .
Education 1.606 <0.001 4.983 3.088 8.039
No education
Has formal education 1.0 . . .
Race 1.704 <0.001 5.498 2.496 12.111
Malay
Chinese 2.26 <0.001 9.587 4.074 22.564
Indian 1.925 <0.001 6.858 2.659 17.689
Others 1.0

Dependent Variable: Cataract

Model: (Intercept), Gender, Hypertension, Education, Race.

DISCUSSION

Overall results and prevalence

Based on our findings, the prevalence of cataract
recorded was 28.6%. It was slightly lower
compared to a study conducted by Reddy et al
(2008) which found that the overall prevalence of

cataract was 32.9%". One of the main
contributors to the difference was the mean age
of the study participants. As age has been
established as one of the risk factors for cataract
development, a study population with a higher
mean age would record higher number of
cataract’>'™. In our study, the mean (SD) age was
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lower, 56 (16.9) years old compared to a study by
Reddy et al (2008), 63 (13.2) years old and Salowi
et al (2015), 64.5 years old'>'4, Similarly, lower
prevalence of cataract (20.1%) was recorded by
Reddy et al (2004) when the mean age of the study
population was younger (52.9)". It should be
noted that even though the prevalence of
cataract in our population is lower than the
overall prevalence, the prevalence should be
given attention. Since the rural population is
served by the government community clinic and
district hospital, it shows that there is still a need
for specialised ophthalmology services in the
community. There is a waiting list for patients to
see ophthalmologist in the hospital, and KLiP
Mobile fills this service gap. Up to date,
approxiamtely more than 2000 were seen through
KLiP Mobile service.

Our study covered a different range of population
and socio-demographics background compared to
other studies in Malaysia. A study by Reddy et al
(2008) was conducted at a referral centre, which
may have contributed to a higher prevalence of
cataract’®. Another study by Reddy et al (2004)
however was conducted at the rural area in
Selangor. Although their study was conducted at
the rural area, the total number of study
participants was low (311) compared to our study.
It also explained why the prevalence of cataract
in their study was slightly lower than our
findings'>.

Factors associated with cataract

In the multivariate analysis, factors significantly
associated with cataract were being male, having
no formal education, race and suffering from
hypertension. Being female has been shown to be
associated with higher levels of cataract due to
the reduction in the protective effect of estrogen
with age progression'®'®. In this study, although
the total number of female cataract patients were
higher than male, the overall percentage of
cataract to non-cataract participants were higher
in male (31.6%). The reason could be that male
participants in our study suffer from more
diseases such as diabetes mellitus and exposed to
more high risk behaviour such as smoking
compared to females.

Previous studies have shown that lower education
is associated with higher levels of cataract'”'.
Our study also did not find significant association
of cataract with low income despite other studies
showing that low income individuals have higher
cataract. This is because the participants in this
study were homogenous and mostly had low
household income, therefore a significant
association would not be found. In terms of
ethnicity, all three races Malay, Chinese and
Indian are significantly associated with cataract
compared to other races. However, Chinese
participants had the highest odd ratio for
suffering from cataract compared to other races.
But according to a study by Chua et al (2015) in

Singapore, Malays had higher age-standardized
prevalence of cataract followed by Chinese and
Indians?’. Given the low number of Chinese
participants in this study, it is not possible to
make any generalisation in this context. In
Malaysia, only the prevalence of low vision and
blindness have been reported and not specifically
cataract according to ethnicity 2123,

One of the main factors that could lead to
cataract formation is hypertension. In this study,
significant result was found between hypertension
with cataract formation. Hypertension is
considered to cause elevation of inflammatory
cytokines such as tumour necrosis factor-alpha
(TNF-a), interleukin-6(IL-6) and once the blood
pressure is raise the C-reactive protein level will
elevated and all of this inflammatory cytokines
elevation can cause intense  systemic
inflammation, and lead to pathological pathway
of cataract formation?*. Lee et al. (1997) reported
that hypertension could induce alteration of
proteins in lens capsules, which could exacerbate
the cataract formation?®. Anti-hypertensive
medications have been suggested to be linked to
cataract development as well. Potassium sparing
anti-hypertensive disturbed the electrolyte
balance across the lens fibre membrane which
could lead to the formation of cataract. In
addition, Beta-blockers also elevated levels of
intracellular cyclic adenosine monophosphate,
leading in the modification of lens proteins
metabolism resulting in lens opacity?.

Our study also found that diabetes had significant
association with cataract. Uncontrolled diabetic
patients will produce high sorbitol level in the lens
that affect cells and lens protein metabolism and
causing the lens to swell and opaque?. The
prevalence of diabetes mellitus in our study was
32.5%, similar to the Negeri Sembilan prevalence
of 33.2%, highest among all states in MalaysiaZ®.
Cataracts are two to five times more frequent in
patients with diabetes than patients without
diabetes. This explains why the prevalence of
cataract in our study is high. People with diabetes
are not just more likely to develop cataracts, but
they are likely to develop them at a younger age
and have them progress faster than people
without diabetes?. In addition, research has
shown that people with type 2 diabetes who lower
their HbA1c level by just 1% can reduce their risk
of cataracts by 19%%.

This programme is an example of an “integrated-
people-centred eye care” in the community
where focus was given on the promotion,
prevention, treatment and rehabilitation3!. KLiP
Mobile programme had given impact to increase
the awareness of eye care among community in
Negeri Sembilan. Early detection of cataract
among community will benefit the low-income
community. The benefits to having sight restored
by cataract surgery will improve quality of life,
health status and social life’2. These data
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highlight the importance of public health
strategies targeting low-income and elderly
patients, such as regular screening for visual
impairment and timely referral to
ophthalmologists.

Strengths and Limitations

KLiP Mobile is the first initiative to deliver mobile
outpatient eye services to the community in
Malaysia. To the best of our knowledge, this is also
the first and largest population-based study that
was conducted with specific focus given to the
eye-related problems among rural community in
Malaysia. The findings of this study could be used
as the baseline information for future study or as
the main reference by the policy makers for policy
development related to improving vision and eye-
care among the populations in Malaysia.
Nevertheless, some limitations were noted such
as homogeneity of rural community background
that could dilute the results and missing of
important data that should be collected such as
Hba1lc levels could give us more information with
regards to the disease control among the study
population.

CONCLUSION

Prevalence of cataract in the rural population
remains high especially in the populations that
have restricted access to specialised health
services. Healthcare services must continue to
conduct health education and outreach
programmes to prevent irreversible damage to the
eye. It is hoped that the KLiP Mobile initiative can
be continued and included as part of the
healthcare delivery system especially for the rural
areas. The findings from this study serves as a
guide to inform policy makers on the importance
of early detection, prevention and treatment of
cataract and blindness that should be offered to
those with limited healthcare access.
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