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ABSTRACT

Background: Blood glucose levels over normal limits are a hallmark of
diabetes mellitus (DM), a chronic metabolic disease with several causes.
Disorders in lipid metabolism can result from type 2 diabetes mellitus. This
study investigated the correlation between fasting blood glucose (FBG) levels
and serum triglyceride and HDL cholesterol in elderly people with type 2
diabetes. Objectives: To prove that in elderly people with type 2 diabetes
mellitus, FBG levels are correlated with serum triglyceride and HDL
cholesterol levels. Methods: A cross-sectional study of 46 secondary data on
elderly patients with diabetes mellitus at Diponegoro National Hospital in
Semarang. data analysis using Pearson's correlation test (p<0.05). Results: The
Pearson’s correlation test between fasting blood glucose levels and triglyceride
levels was p = 0.076, and serum HDL cholesterol was p = 0.270 in elderly
patients with type 2 diabetes mellitus. Conclusion: There is no correlation
between FBG levels and serum triglyceride and HDL cholesterol levels in

elderly people with type 2 diabetes mellitus.

Copyright ©2025 by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA

(https://creativecommons.org/licenses/by-nc-sa/4.0/).

BACKGROUND

Diabetes mellitus (DM) is a chronic metabolic
disorder characterized by various etiologies, marked
by elevated blood glucose levels beyond normal
limits.! Type 2 DM occurs due to an increase in blood
glucose, even though insulin secretion may be normal
or even increased.” In 2019, the International Diabetes
Federation (IDF) reported that 463 million people in
the age group of 20-79 years suffer from DM.
Indonesia is ranked 7th with the largest number of
sufferers. Basic health research (Riskesdas) 2018
shows that the prevalence of DM in Central Java is
around 2.1%. This result has increased when
compared to 2013, which was around 1.6%, and
Semarang City was ranked 13th out of 34
cities/regencies in Central Java.’

The elderly population refers to individuals aged
60 years or older.** In 2016, the number of elderly
reached 8.17% and then increased to 9.29%, or 170
thousand people, in 2020.° The prevalence of DM in
Indonesia shows an increase in line with the
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increasing age of the patient. The peak of DM
prevalence is at the age of 55-64 years.! Fasting blood
glucose (FBG) is a person's blood glucose level
assessed after fasting for 8 hours. FBG levels can be
used as one of the guidelines in diagnosing DM.°
Research by Fahmiyah (2016) shows that the amounts
of high-density lipoprotein (HDL) cholesterol, low-
density lipoprotein (LDL) cholesterol, and
triglycerides in the blood can greatly influence FBG
levels in patients with diabetes mellitus (DM).

Triglycerides are formed by glycerol and fatty
acids.” An increase in serum triglyceride levels above
normal, or hypertriglyceridemia, is a serum lipid
disorder HDL is a lipoprotein in the body that has a
heterogeneous size and composition. HDL has an
important role in the reverse transportation of
cholesterol, which has a role as a carrier of cholesterol
back to the liver.” Increased catabolism of HDL
cholesterol causes a decrease in serum HDL
cholesterol in patients with type 2 DM.!°
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Research by Purwanti (2016) showed a negative
correlation between serum HDL cholesterol levels
and FBG in 35 outpatients at Sanglah General
Hospital.!! Arifin AY (2019) found that there was a
significant correlation between blood glucose levels
and increased levels of total cholesterol, HDL, LDL,
and triglycerides in residents in Central Bogor.!° To
date, discrepancies exist in the research findings from
previous studies concerning the correlation between
FBG levels and both triglyceride levels and serum
HDL cholesterol levels. In addition, there are no
specific research results aimed at the elderly. This
suggestion motivates researchers to investigate the
correlation between FBG levels and serum
triglyceride and HDL cholesterol in elderly people
with type 2 diabetes.

METHODS

This study was conducted at Diponegoro
National Hospital from July to November 2022 using
medical records of elderly patients with type 2 DM
from January 2019 to December 2021. Data was taken
in the form of secondary data regarding FBG levels,
serum triglycerides, serum HDL cholesterol, and
research subject data in the form of age, gender, and
disease diagnosis.

This study employed a consecutive sampling
method using medical record data from elderly people

with type 2 diabetes mellitus (DM) at the Diponegoro
National Hospital Medical Record Installation. The
sample consisted of 46 individuals who met the
inclusion criteria, and the study employed a cross-
sectional design.

Data analysis using SPSS software. Data
normality was tested using the Shapiro-Wilk test, and
all variables were found to be normally distributed.
Correlation testing was performed using the Pearson
test (p<0.05).

The research has obtained ethical clearance. from
the Health Research Ethics Commission (KEPK) of
the Faculty of Medicine, Universitas Diponegoro with
No. 175/EC/KEPK/FK-UNDIP/V1/2022. The
subject's identity will be kept confidential and will not
be published for any purpose. The researcher bears all
research costs.

RESULT

Based on the Pearson correlation test, the results
showed the value of p = 0.076 and r = 0.264 for the
test of the correlation between FBG levels and serum
triglyceride levels and p =0.270 and r = -0.166 for the
test of the correlation between FBG levels and serum
HDL cholesterol levels. This result showed that there
was no correlation between FBG levels and
triglyceride levels and serum HDL cholesterol levels
in elderly people with type 2 diabetes.

Table 1. Characteristics of Subjects

Variable n % Mean + SD Median (min—-max)
Age (year) 65.02 £4.68 64.50 (60-80)
60-74 44 95.7
75-80 2 43
Sex
Male 29 63
Female 17 37
Systolic BP (mmHg) 130.00 + 8.42 120 (100-133)
Diastolic BP (mmHg) 73.57+7.21 71 (57-90)
Fasting Blood Glucose (mg/dL) 112.75 £23.53 112 (71-176)
<100 7 15.2
100125 9 19.6
>126 30 65.2
Triglycerides (mg/dL) 183.51 +81.61 163.00 (90-366)
Normal (<150) 19 413
Borderline (150-199) 10 21.7
High (>200) 17 37
HDL Cholesterol (mg/dL) 39.56 £8.11 37.50 (18-71)
Low (<40) 28 60.9
Normal (40-60) 15 32.6
High (>60) 3 6.5
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Table 2. Correlation of FBG Levels with Serum Triglyceride
and HDL Cholesterol Levels

Fasting Blood Glucose (FBG)

Variable
p r
Triglycerides 0.076 0.264
HDL cholesterol 0.270 0.166
DISCUSSION

The distribution of research subjects (Table 1)
indicates that there are 29 male subjects (63%), which
is more than the 17 female subjects (37%). This study
shows that elderly patients with type 2 DM at
Diponegoro National Hospital are more male than
female. Research conducted by Siorcani (2020)
reported similar findings, indicating that the
prevalence of type 2 DM sufferers was predominantly
male, with a percentage of 69.6% compared to 30.4%
for females.'?

The age distribution of the research subjects
shown in Table 1 ranged from 60 to 80 years. The
majority of research subjects were ages 60 to 74
(91.3%). Research by Isnaini (2018) states that age is
a factor that can affect the degeneration of all body
systems, including the endocrine system. The older a
person is, the more the condition of insulin resistance
will increase, resulting in blood glucose instability.
This makes increasing age one of the risk factors for
type 2 DM. 1

The blood pressure of the research subjects has
an average of 130£8.42 mmHg in systole and 73.57 +
7.21 in diastole, indicating that it is within normal
limits. The American Heart Association (AHA)
recommends that elderly individuals maintain a blood
pressure reading below 130/80 mmHg. This finding
is also in accordance with the study's results and the
inclusion criteria outlined by the author.'*!

The distribution of FBG levels in the research
subjects, as shown in Table 1, ranges from 71 to 356
mg/dL, with a mean value of 177.96 mg/dL. A total
of 30 research subjects, or 65.2% of subjects, had
FBG levels greater than 125 mg/dL. This result shows
that the majority of them have high FBG levels. The
distribution of serum triglyceride levels in this study
ranged from 90 to 366 mg/dL, with a mean of
approximately 185.91 mg/dL.

The distribution of subjects' HDL cholesterol
levels in serum (Table 1) ranged from 10 to 71 mg/dL
with an average of 39.59 mg/dL. A total of 28
research samples (60.9%) showed low serum HDL
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cholesterol levels. This finding aligns with Cherifa's
(2021) research, which indicates that age and insulin
resistance are risk factors for decreased HDL
cholesterol levels.!'

In Table 2, the significance value for the
correlation between FBG levels and serum
triglyceride levels was p = 0.076, with a correlation
coefficient of r = 0.264. This evidence shows there is
no correlation between FBG levels and serum
triglyceride levels in the elderly with type 2 DM. The
results of this study are similar to research by Suhaimi
(2017), with a significance value of p = 0.257 and a
correlation coefficient value of r = 0.315, which
means there is no significant correlation between
FBG levels and serum triglyceride levels in patients
with type 2 DM.!” The results of this study also show
results that are in accordance with research by Malau
(2014) with p=0.694 and r = 0.063, which shows that
there is no significant correlation between FBG levels
and serum triglyceride levels in patients with type 2
DM."®

Based on existing theory, triglyceride levels are
expected to increase in line with the worsening of a
person's diabetes. This effect is explained by the
pathogenesis of type 2 DM during the advanced
phase. In the advanced phase, excess glucose levels
in the blood are stored as fat, primarily in the form of
triglycerides. If glycemic control worsens, glucose in
the blood will increase and then be converted into
triglycerides, leading to an increase in blood
triglyceride levels. "

Many factors can influence the results of this
study, including unhealthy lifestyles such as a diet
high in fat, carbohydrates, protein, and low in fiber,
in addition to obesity and physical activity, which can
also have an effect because excess carbohydrate and
fat intake will be stored under the skin in the form of
fat.?>?! Triglyceride levels can also decrease due to
malnutrition, changes in dietary patterns within three
weeks, weight loss, increased physical exercise, and
the use of drugs such as alpha-1 receptor blockers,
thiazolidinedione, and metformin. >

In obesity, excessive fat accumulation can
increase free fatty acid levels, inhibit lipogenesis, and
reduce serum triglyceride clearance, leading to
elevated blood triglyceride levels.?! Excessive alcohol
consumption can affect the metabolism of HDL
cholesterol, LDL cholesterol, and triglycerides.” In
addition, smoking activity and history can also affect
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triglyceride levels. Cigarettes contain nicotine, a
chemical compound that can increase the
concentration of free fatty acids and lipolysis. The
increase in lipolysis that occurs can affect the fat
profile in the blood, one of which is triglycerides.?*

The significance value of the correlation
between FBG levels and serum HDL cholesterol
levels, as shown in Table 2, is p = 0.270, with a
correlation coefficient of r = -0.166. This evidence
shows that there is no correlation between fasting
blood glucose levels and serum HDL cholesterol
levels in elderly people with type 2 DM. The results
of this study are in accordance with those of Rahayu
(2020) with p value of 0.245, indicating no significant
correlation between fasting blood glucose levels and
HDL cholesterol levels.” The results of this study
also show similar results to research conducted by
Siorcani (2022), which states that there is no
significant correlation between FBG levels and HDL
cholesterol levels, withr = 0.101 and p = 0.253.12

Based on existing theories, there is often a
decrease in HDL levels in patients with type 2
diabetes mellitus, which refers to dyslipidemia. A
decrease in serum HDL cholesterol levels in patients
with type 2 diabetes can be caused by an increase in
the exchange of triglyceride-rich lipoproteins to
cholesterol from HDL or vice versa."

This unrelated result can be influenced by
several factors, such as physical activity, obesity,
medication use, other disease complications, and the
length of time a person suffers from type 2 DM."” In
addition, several factors can also influence the study's
results, including genetic factors, a family history of
low HDL cholesterol levels, a high-carbohydrate,
low-fiber diet, obesity, age, and lifestyle factors such
as physical inactivity, as well as a history of cigarette
and alcohol consumption.'®!*?>26 In addition, HDL
cholesterol can also be increased by physical
exercise, increased triglyceride clearance, moderate
alcohol consumption, insulin therapy, and oral
estrogen therapy.*

Serum HDL cholesterol levels can increase by 3-
9% in healthy, sedentary individuals through physical
activity. This increase depends on the frequency and
intensity of exercise and is associated with
stimulation of HDL cholesterol beta and RCT
(reverse cholesterol transport) production.'® Regular
physical activity can increase lipoprotein lipase
enzyme activity so that hepatic lipase enzyme activity
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will decrease. Lipoprotein lipase will hydrolyze
VLDL and triglycerides, resulting in increased
conversion of IDL and VLDL. The increase in IDL
will partly be converted into LDL and the rest through
the intermediary of LDL receptors, will be taken back
to the liver and peripheral tissues. This makes LDL
cholesterol decrease and HDL levels increase when
there is an increase in physical activity.?’

Cherifa (2021) states that the effect of smoking
on serum HDL cholesterol levels depends on the dose
and reverses after stopping smoking. Male and female
smokers have significantly lower HDL cholesterol
than non-smokers. Moderate alcohol consumption
can increase HDL cholesterol concentrations by
increasing cellular cholesterol efflux and plasma
cholesterol esterification.!

The majority of patients with type 2 DM will
receive pharmacological therapy with the use of
drugs, such as metformin or thiazolidinedione.
Metformin can reduce insulin resistance, thereby
improving insulin's function in the body. This drug
also has an effect in reducing cholesterol and
triglyceride levels.?® Thiazolidinedione is a type 2
diabetes medication that helps the body use insulin
better in muscles and fat by attaching to and
activating PPAR-gamma, a receptor involved in how
cells develop. Thiazolidinedione also works on
PPAR-alpha receptors, which can then increase HDL
cholesterol levels and decrease triglyceride levels in
the blood.?

The results of this study did not show a
correlation between FBG levels and HDL cholesterol
levels in elderly people with type 2 diabetes.
However, from a clinical perspective, the majority of
subjects in this study had low levels of HDL
cholesterol. This is in line with research by Rasyid
(2018), which showed decreased serum HDL
cholesterol levels in 42.85% of DM patients. This is
due to hyperglycemia, which progressively increases
the transfer of HDL cholesterol esters to LDL
particles. Insulin deficiency, which also occurs in
type 2 DM can damage lipoprotein activity, thereby
reducing HDL levels.”

Although there is no direct correlation, the
findings of this study can serve as a reference for
elderly individuals with type 2 DM to continue taking
regular medication, maintain a low-fat and high-fiber
diet, and engage in physical activities to prevent the
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progression of type 2 DM from worsening, thereby
improving their quality of life.

LIMITATION

This study is limited to one hospital. This study
should be supported by several laboratory results,
such as total cholesterol, LDL cholesterol levels, and
HbAlc levels, to provide a basis for understanding
the patient's condition, particularly regarding the
patient's experience with dyslipidemia and the control
of type 2 diabetes.

This investigation also lacks data regarding
numerous risk factors that could influence the study's
outcomes, including the patient's weight and height,
medical history, and lifestyle history, including diet
and cigarette consumption.

CONCLUSION

There is no correlation between FBG levels and
serum triglyceride and HDL cholesterol levels in
elderly patients with type 2 DM.

SUGGESTION

Based on these conclusions, the researcher
suggests to future researchers to conduct research by
paying attention to several other risk factors, such as
history of cigarette consumption, history of alcohol
consumption, physical activity, obesity conditions,
use of drugs, and intake obtained by the subject.
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