Jurnal Biologi Tropis

Original Research Paper

The Relationship between Body Mass Index and Degree of Diabetic
Retinopathy in Type Il Diabetes Mellitus Patients in Mataram Prolanis

Community

Rida Dwi Arista'”, Monalisa Nasrul®, Rifana Cholidah®
!Medical Faculty, Mataram University, Mataram, West Nusa Tenggara, Indonesia;

Article History

Received : November 031", 2024
Revised : November 25t 2024
Accepted : December 12, 2024

*Corresponding Author:

Rida Dwi Arista, Medical
Faculty, Mataram University,
Mataram, West Nusa Tenggara,
Indonesia;

Email :
ridadwiarista@gmail.com

Introduction

Abstract: Diabetes mellitus is silent Kkiller disease which if it is not treated
further, diabetes can cause complications such as diabetic retinopathy.
Diabetic retinopathy is the first cause of blindness in productive age. BMI is
known to be a risk factor for diabetic retinopathy. Aim of this study was to
determine the relationship between BMI and the degree of diabetic
retinopathy in type 2 DM patients in the Prolanis Community. The research
design uses an observational study with a cross-sectional approach. The
sample was type 2 DM patients in Mataram Prolanis Community. Sampling
technique used consecutive sampling with minimum sample 29 people. The
research results will be analyzed using the Spearman test. Based on the
research results, it was found that 46 people had type 2 DM. From 46 people,
7 of them suffered from DR, 5 people had mild NPDR and 2 people had
moderate NPDR. From the statistical test results, it was found that there was
no relationship between BMI and the degree of diabetic retinopathy with a p
value of 0.996 (p > 0.05) and a correlation coefficient of 0.001, which means
that the strength of the relationship is very weak between these two variables.
The conclusion of the study is that there is no relationship between BMI and
the degree of diabetic retinopathy in type 2 DM patients because diabetic
retinopathy is a multifactorial disease.

Keywords: Body Mass Index, diabetic retinopathy, diabetes mellitus,
prolanis community.

type 2 DM population is 43.1% (Halim et al.,
2022). Body mass index is known to play a role

Diabetes mellitus, also known as the silent
killer, is a chronic disease characterized by blood
glucose levels exceeding normal, which can
cause complications (Hestiana, 2017). One of the
microvascular complications of diabetes mellitus
is diabetic retinopathy (Edwina et al., 2015). RD
is an eye disease that causes the first blindness in
adults of productive age (Center for Disease
Control and Prevention, 2021). In 2020, the
number of adult RD cases was around 103.12
million and in 2045 it is predicted to increase to
160.5 million (Teo et al., 2021). However, until
now there is no specific data regarding the
prevalence of RD in Indonesia. According to a
study in Yogyakarta, the prevalence of RD in the
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as a risk factor for diabetic retinopathy. Where
overweight or obesity has been evaluated as a
risk factor for RD in several studies
(Sabanayagam et al., 2022).

The underlying mechanism BMI acts as
a risk factor for diabetic retinopathy is through
an increase in BMI >31 in men and >32 in
women, which can elevate the risk of
developing this condition (Wahyu & Syumarti,
2019).  Another  mechanism  involves
hyperglycemia and hyperlipidemia associated
with  obesity. Hyperglycemia  causes
endothelial damage, a decrease in pericytes,
and thickening of the basement membrane.
This thickening leads to capillary occlusion
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and ischemia, which can ultimately result in
retinal edema (Yusran, 2017). Furthermore, the
excessive accumulation of fat in obesity can
lead to insulin resistance (Aprian et al., 2021).
Obesity causes pancreatic beta cells to be less
responsive to increased blood glucose levels,
reducing both the number and sensitivity of
insulin receptors in the body (Masi & Oroh,
2018).

Various studies on the relationship
between BMI and diabetic retinopathy (DR) have
been conducted in different countries, with
diverse results. A study by Chan et al. (2018)
showed that a high BMI is associated with an
increased incidence of diabetes, but it
demonstrated a lower incidence of diabetic
retinopathy. This is because both BMI and
diabetic retinopathy are complex issues that can
be influenced by many factors, including genetic
and environmental factors. On the other hand, a
study by Divya N & Kanmani K (2017) found
that as BMI increases, the degree of diabetic
retinopathy also increases. This is related to the
elevated levels of adipokines and pro-
inflammatory cytokines, which contribute to
oxidative stress.

In recent years, several studies have been
conducted on diabetic retinopathy. However,
there are still few studies that examine the
relationship between BMI and the degree of
diabetic retinopathy, especially within the
Prolanis community. Based on this issue,
diabetic retinopathy is a significant concern in
the field of ocular health, as it can lead to
blindness in individuals of working age. This
disease is also not well recognized by the public,
despite the increasing prevalence of cases each
year. Therefore, this study aims to investigate the
relationship between BMI and the degree of
diabetic retinopathy in patients with type 2
diabetes in the Prolanis community of Mataram
City. The findings of this research are expected
to be beneficial in increasing awareness about
diabetic retinopathy and reducing the risk of this
disease in diabetes mellitus patients.

Materials and Methods

This research design uses a correlation
analytical observational study with cross
sectional approach. This research was conducted
at the Lombok Eye Clinic from July 2022 — May
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2023. Sampling used a non-probability sampling
method with consecutive sampling technique and
the minimum sample size was 29 people. The
sample for this research was type Il DM patients
in the Mataram Prolanis community who visited
the Lombok Eye Clinic in 2022-2023. Inclusion
criteria were patients who had type 2 DM, were
more than 40 years old, had complete
anthropometric data, and were willing to become
research participants. Exclusion criteria were
patients who could not stand. The independent
variable in this research is BMI and the
dependent variable is the degree of diabetic
retinopathy. This research uses primary data
obtained from the results of questionnaires
regarding patient identity, height, weight, and the
results of patient eye examinations taken at the
Lombok Eye Clinic. Data analysis used the SPSS
program with the Spearman test.

Result and Discussion

Demographic Characteristics of Type 2 DM
Patients

Research conducted at the Lombok Eye
Clinic was found the final total sample 46 people
who had the inclusion criteria. These respondents
were type 2 DM sufferers in the Prolanis
Community from several public health centers,
such as Puskesmas Dasan Agung, Puskesmas
Pagesangan Health, and Klinik Asy-Syifa. Next,
respondents were classified based on their
demographic characteristics such as age, gender,
duration of suffering from diabetes mellitus,
education, occupation, comorbidities, and
HbAlLc levels.

Table 1. Respondents’ Demographic Characteristics

Variable N = 46 (100%)
Age
40-50 9 (19,6)
51-60 13 (28,3)
61-70 17 (37)
>70 7 (15,2)
Gender
Male 14 (30,4)
Female 32 (69,6)
DM Duration
<5 years 14 (30,4)
5-10 years 12 (26,1)
>10 years 20 (43,5)

Last Education
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No school 6 (13)
Elementary school 6 (13)
Junior high school 4 (8,7)
Senior high school 13 (28,3)

Diploma 6 (13)

Bachelor 11 (23,9)

Job
Doesn’t work 22 (47,8)
Retired 17 (37)
Private work 7 (15,2)
Number of
comorbidities
No comorbidities 9 (19,6)
1 comorbidity 22 (47,8)
2 comorbidities 13 (28,3)
>2 comorbidities 2(43)
HbA1c level
No data 15 (32,6)
Controlled (<7%) 7 (15,2)
Not controlled (>7%) 24 (52,2)

Table 2. Distribution of respondents’ BMI

Body Mass Index N =46 (100%)

Heavy Thin 1(2,2)
Light Thin 3(6,5)
Normal 17 (37)
Light Fat 8 (17,4)
Heavy Fat 17 (37)

Table 3. Distribution of Respondents' Degree of
Diabetic Retinopathy

RD Degrees N = 46 (100%)
No RD 39 (84,8)
Mild NPDR 5(10,9)
Moderate NPDR 2(4,3)
Severe NPDR 0(0)
PDR 0(0)

Table 4. Distribution of RD Degrees based on Classification of BMI in Indonesia

BMI No RD Mild NPDR Mﬁg‘gste Severe NPDR PDR

n (%) n (%) n (%) n (%) n (%)

Kurus berat 1(2,2) 0(0) 0(0) 0(0) 0(0)
Kurus ringan 3(6,5) 0(0) 0(0) 0(0) 0(0)
Normal 14 (30,4) 2(4,3) 1(2,2) 0 (0) 0(0)
Gemuk ringan 6 (13) 1(2,2) 1(2,2) 0(0) 0(0)
Gemuk berat 15 (32,6) 2 (4,3) 0 (0) 0(0) 0(0)

Table 5. Relationship between BMI and RD Degree

RD Degrees

P value = 0,996
r (correlation coefficient) =
0,001
N =46

Body Mass Index

Relationship Between Body Mass Index and
Degree of Diabetic Retinopathy

The data obtained was tested using the
Spearman correlation test and it was found that
the relationship between BMI and degree of RD
had a P value of 0.996, which means it was
greater than the P value of 0.05. The relationship
between the two variables is said to be significant
if the P value is < 0.05, whereas if the P value is
> 0.05 so the relationship between the variables
is not significant. Besides that, the correlation
coefficient obtained is 0.001, which means the
relationship between these two variables is very
weak because r is between 0.00 — 0.25.

Body mass index is an anthropometric
measurement that can be used to assess

484

individual nutritional status (Nurhasanah et al.,
2022). Excessive body weight can experience
oxidative stress which increases levels of
angiogenic factors such as VEGF. This adipose
tissue is a pro-inflammatory factor that releases
cytokines such as leptin, adiponectin, 1L-6, TNF-
a influences lipid levels, coagulation,
atherosclerosis, inflammation, and  the
development of diabetic retinopathy. High
plasma leptin levels in obesity can increase
vascular  endothelial cell proliferation,
angiogenesis, and neovascularization (Manekar
& Yerawar, 2019).

Based on the research results, it was found
that there was no significant relationship between
BMI and the degree of RD. This is in accordance
to Zhou et al.’s research which showed result that
increasing BMI did not increase the risk of
diabetic retinopathy. However, overweight and
obesity are risk factors for various diseases, so it
is important to maintain an ideal body weight
(Zhou et al., 2017). In addition, research by Chan
et al. stated that higher BMI was associated with
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an increased incidence of DM, but showed a low
incidence of diabetic retinopathy. This is because
body weight and diabetic retinopathy are
complex things so they can be influenced by
many or  multifactorial ~ factors, both
environmental and genetic. Several other
influencing factors are age, gender, ethnicity,
duration of suffering from DM, and HbAlc
levels (Chan et al., 2018).

On the other hand, the result of this
research is not in accordance to other researches
which also examined the relationship between
BMI and the degree of diabetic retinopathy.
Research by Divya et al. also found a relationship
between BMI and the degree of diabetic
retinopathy. The higher the tertile of the BMI
value, the higher the degree of diabetic
retinopathy. This increase in BMI was found to
be associated with increased levels of adipokines
and pro-inflammatory cytokines which cause
oxidative stress and end in endothelial damage.
BMI also acts as a predictive factor for
determining vision loss in diabetes mellitus
sufferers (Divya N & Kanmani K, 2017).

Factors Causing Differences in Research
Results
Blood Pressure

Differences in research results can be
caused by several factors. Diabetic retinopathy is
a complex disease with various risk factors so it
is difficult to prove the role of one risk factor as
a determining factor in the degree of RD in this
research. Another factor that can increase the risk
of diabetic retinopathy is hypertension, which is
one of the dominant comorbidities in
respondents. High blood pressure can cause
vascular damage which increases the risk of
diabetic retinopathy (Liu et al., 2020). According
to Zhang et al.’s research., it was found that
blood pressure >120/80 mmHg in both patients
with and without hypertension can increase the
prevalence of diabetic retinopathy. Therefore, it
is important to control blood pressure in
individuals who have diabetes mellitus (Zhang et
al., 2023).

Cholesterol
Another comorbidity in respondents was
cholesterol. High cholesterol can cause

pathological changes in the retinal blood vessels.
Modification of LDL can affect Human Retinal
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Capillary Pericytes (HRCP) so that the number
of pericytes will decrease and end in leakage of
the Blood Retinal Barrier. Modification of LDL
in the form of oxidized LDL can stimulate the
production of Reactive Oxygen Species (ROS),
causing oxidative stress which can damage and
kill retinal capillary cells (Mursi et al., 2018).

Glycemic Control

Poor glycemic control can also increase the
incidence and progression of diabetic retinopathy
in type 2 DM patients (Kastelan et al., 2013). It
was proven in this research that there are still
many DM patients who have high HbAlc levels.
Further high HbAlc levels increases the risk of
complications. Reducing HbAlc is very useful
because a 1% reduction in HbAlc can reduce the
risk of death from DM by 21% and microvascular
complications by 37%. Therefore, DM sufferers
are targeted to have HbAlc levels <7% (Hartini,
2016). Data HbAlc levels patients in this
research is also incomplete so it cannot describe
the actual distribution of HbALc levels among all
respondents.

Physical Activity

Physical activity is also a factor that
influences the development and severity of
diabetic retinopathy. Based on the results of
anamnesis, it was discovered that several
respondents routinely carried out morning
exercises every week at the clinic or health center
where they live. This physical exercise has a
protective effect on retinal health because it has
been shown to reduce the risk of age-related
macular degeneration and can improve vision.
Exercise is also useful in reducing an individual's
susceptibility to chronic inflammation because
when moving, IL-6 is released by skeletal
muscles and acts as an anti-inflammatory by
suppressing pro-inflammatory cytokines such as
TNF-a and IL-1p (AlQabandi et al., 2022).

Other Factors

Differences in research results can also be
caused by other factors that were not studied
further, such as the diet adopted by the patient.
This eating pattern includes the amount,
schedule, frequency, type and method of
processing food. Diet is closely related to the
incidence of overweight or obesity. From the
research results, it was known that the majority
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of respondents were severely obese were 16
people (34.8%). Obesity is caused by excessive
food intake and not balanced with sufficient
physical activity to burn energy. The excess
energy will be stored in the form of fat (Rumida
& Doloksaribu, 2021). Moreover, patient
compliance in taking medication also influences
the risk of developing complications due to DM.
Behavior that does not comply with medication
can worsen the disease suffered. Good
compliance is an important factor in treatment
because it will influence the success of therapy
(Ningrum, 2020).

Conclusion

In this research it can be concluded that
there were 17 people (37%) respondents who had
a normal BMI and 29 people (63%) had an
abnormal BMI. Respondents with type 2 DM
with diabetic retinopathy were 7 people (15.2%)
and the majority had mild non-proliferative type
diabetic retinopathy, 5 people (10.9%). Based on
the research results, it can be concluded that there
is no significant relationship between body mass
index and the degree of diabetic retinopathy in
type 2 DM patients in the Mataram Prolanis
Community.
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