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Abstract

The prevalence of chronic and non-communicable diseases worldwide sharply increasing as an alarming
rate including obesity and high level of glucose on blood which can lead to diabetes. The study aimed to look
at the relationship between obesity and fasting blood glucose levels. The study was a cross sectional studies
involving 57 teachers in Senior High School 5 Palu. The obesity was measure by BMI and glucose level was
measured with Gluco Test. The study found a relationship between obesity and glucose level with p = 0.000.
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Introduction

The prevalence of chronic and non-communicable
diseases worldwide sharply increasing as an alarming
rate including obesity and high level of glucose on blood
which can lead to diabetes.(’Obesity has been subjected
as a leading public health problem worldwide.?)
Obesity is one of risk factors of many diseases including
Type-2 diabetes, insulin resistance, ** cardiovascular
diseases, hypertension, hyperlipidemia, musculoskeletal
overloads, chronic renal disease, heart failure and
cancers.® Obesity occurs because of an imbalance
between energy intake and energy output (energy
expenditures) so that excess energy occurs and stored in
the form of fat tissue. This excess energy can be caused
by high energy intake or low energy output. The cause of
obesity involves several factors such as genetic, lifestyle
and psychological.®”) The prevalence of obesity remains
increasing in both developing and developed countries.
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This condition is followed by a high risk of increasing
glucose levels on the blood or diabetes particularly
type-2 diabetes. In the last 20 decade, the numbers of
obesity have tripled in low-income countries which have
imitated western life style.(''® In 2016, about 1.9 billion
people aged 18 years and above were overweight and
650 million were obese.!!?

High fat concentration on human body can cause
insulin retention and impaired glucose tolerance and
certainly affect blood glucose levels. Blood glucose is
a health term that refers to the glucose content in the
bloodstream in the body, so it is at risk of pre-diabetes.
Meanwhile pre-diabetes is a condition where blood sugar
levels are higher than normal (normal blood glucose is
100-125 mg/dL, but not enough to diagnose diabetes but
it can lead to diabetes when not handled properly.(1:%11
Both obesity and diabetes is highly related to eating
behavior. Palu is well known with its spicy and high fat
food particularly its traditional foods.

Methodology

The study is an observational analytic study with
a cross sectional study. This cross sectional study
aimed to analyze the relationship between obesity to
blood glucose levels among teachers of High School 5
(SMA 5) Palu City, Indonesia. The study applied total
sampling to 57 teachers in the school were involved
in the study. The data collected on November 2016 in
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SMA 5 Palu during the school time. In prior to the data
collection, we managed legal permission in the study
location than conducted primarily induction of the study
to all teachers. In the primarily induction, we gave the
informed concern to participants for those agreed to
participate in the study, we then asked them to fasting
(min 8 hours) in the data collection day. The obesity
was obtained by measuring Body Mass Index (BMI)
using height gauge (Microtoise Statumeter) for body
height and Weight Gauge for measuring body height.
Additionally, blood glucose level was measured with
using Gluco Test. Chi-square test was applied to look at
the correlation between obesity and glucose level with
95% of confidentiality (o = 0.05).

Results
a. Sample Distribution by Gender
Table 1. Sample Distribution by Gender
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Obesity Normal

Variables

N (%) N (%)
Age Group (Year)
26-35 1 6.25 6 14.6
36-45 4 25 20 48.8
46-55 10 62.5 15 36.6
56-65 1 6.25 0 0
Total 16 100 41 100

Resource: Primary Data. 2016

The study found that there were 16 (28.1%) obese
teachers and 41 (71.90%) non-obese teachers involved
in the study. The highest incidence of obesity was
experienced by teachers aged 46-55 years old (62.5%)
and followed by teachers aged 36-45 years old (25%).

c. Distribution of Blood Glucose Level

Table 3. Distribution of Blood Glucose Levels

Gender Frequency Percentage (%)
Male 25 43.9
Female 32 56.1
Total 57 100

Resource: Primary Data. 2016

Table 1 showed the total participants based on their
gender. There were 57 teachers participated in the study;
25 (43.8%) male and 22 (56.2%).

b. Distribution of BMI (Body Mass Index)
Table 2. BMI (Body Mass Index)

High Normal

Variables (Hyperglycemia)

N (%) N (%)
Sex
Male 8 47 17 42.5
Female 9 53 23 57.5
Total 17 100 40 100
Age Group (Year)
26-35 0 7 17.5
36-45 5 29.4 19 47.5
46-55 11 64.7 14 54
56-65 1 5.9 0 0
Total 17 100 40 100

Resource: Primary Data. 2016

Obesity Normal
Variables
N (%) N (%)
Sex
Male 5 31.25 20 48.7
Female 11 68.75 21 51.3
Total 16 100 41 100

17 participants of the study suffered high blood
glucose levels (hyperglycemia), 47% and 53% were
male and female respectively. 64.6% happened among
teachers aged 46-55 years old and followed by teachers
aged 36-45 years old (29.4%).

d. The correlation Between Obesity and Levels of Blood Glucose

Table 4. The Correlation between Obesity and Levels of Blood Glucose

Blood glucose level .
BMI High (Hyperglycemia) Normal p Value CrePnlllllner Risk Ratio
N % N %
Obesity 13 76.5 3 7.5
Non Obesity 4 235 37 92.5 0,000 0,702 83
Total 17 100 40 100

Resource: Primary Data 2016
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Table 4 above shows that teachers with obesity
are more likely to suffer from hyperglycemia (76.5%)
compared to non obese teachers (23.5%). This is also
supported by the results of the Chi-Square test where
the value of p <a is = 0,000 which shows a relationship
between obesity and hyperglycemia. Furthermore, to
find out the strength of the relationship between the two
variables, the Phi test is performed, from the statistical
results found the Phi value of 0.702 and is in the range
0.501 to 0.750. This means that obesity has a strong
relationship with blood glucose levels. Based on the
results of this study there was a 8.3 risk ratio, so obese
people were 8.3 times more likely to experience an
increase in blood glucose levels compared to people who
were not obese.

Discussions

The chi-square correlation test found that there
was a relationship between obesity and high blood
glucose levels (hyperglycemia). This is based on
the value of p <value o which is p = 0,000. A similar
result was obtained by Noviara which states that there
is a relationship between obesity and increased blood
sugar levels. Obesity is a predisposing factor for the
rise of blood sugar levels, this is due to several things,
namely, beta cells of the island of Langerhans become
less sensitive to stimuli or due to rising sugar levels and
obesity will also reduce the amount of insulin receptors
in cells throughout the body.(1?)

According to Septa, the condition of obesity is
influenced by the imbalance of excess energy intake
rather than the excretion and lack of physical activity. Fat
accumulation in fat cells resulting in fat cell hypertrophy
(adipocytes) is the process of obesity begins. When
adipocytes reach a certain level, there will be stimulation
of the formation of new fat cells from the fat cells
preadipocytes so that there is addition or hyperplasia
and adjacent fat cells undergo hypertrophy. In adults it
is proven that fat cell hypertrophy will cause increased
inflammatory mediators such as IL-6 and TNF-a which
are thought to inhibit phosphorylation of IRS-1 (insulin
substrate receptor), so that the mechanism of action of
insulin is disrupted and will cause insulin resistance.(!®)

The primary research shows that time insulin
resistance factors began to be dominant as a cause of
hyperglycemia and various tissue damage. The high
level of insulin resistance at this stage can also be seen
from the increase in fasting blood glucose levels. This
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is in line with what happens in liver tissue, the higher
the level of insulin resistance, the lower the inhibitory
capacity of the glycogenolysis and gluconeogenesis
processes, and the higher the level of glucose production
from the liver. Hyperglycemia that occurs in disorders of
glucose metabolism due to impaired insulin performance
(deficiency and resistance), then gives various effects
of metabolism and other tissue damage directly or
indirectly.(!¥

Disorders of the mechanism of action of insulin can
cause obstacles in glucose utilization and increase in
blood glucose levels. This will cause glucose to remain
only in the blood so that blood glucose levels increase.
Clinically, the disorder is known as diabetes mellitus.
(14) An increase in mRNA Lipopolysaccharides (LPS)
-induced TNF-a factor (LITAF) and protein levels along
with increased BMI indicate a parallel relationship
between LITAF and metabolic disorders. According
to the study, LITAF is activated in obese patients and
contributes to the development of obesity which induces
inflammation and insulin resistance, based on the fact
that LITAF plays a role in the inflammatory process in
regulating the expression of TNF-qa, IL-6 and MCP-1
which results in insulin resistance, and TLR4, one of the
LITAF receptors in macrophages can also be stimulated
by free fatty acids, which can cause an inflammatory
process in obese patients.(!>)

Lipopolysaccharides (LPS) -induced TNF-a factor
(LITAF) is a TNF-a description regulator, which should
play a role in the immune mechanism against infection.
The LITAF gene is significantly present in the lymph,
lymph nodes, and peripheral blood leukocytes. TNF-a is
a powerful trigger for proinflammatory adipocytokinin
such as IL-6, MCP-1, leptin and PAI-1, and it is very
involved in the inflammatory process in obese patients.
The increase in TNF-a observed in the fatty tissue
of obese patients shows a direct relationship to the
emergence of insulin resistance in obese patients. Insulin
binds and acts primarily through insulin receptors, as
well as receptor insulinlike growth factor-1 (IGF-1).
Cellular insulin action has a variable effect on the post-
reseptor pathway in target cells.(1®

According to Lee et al. (2007), obesity is the most
common cause of insulin resistance associated with
a decrease in the number of receptors and failure of
post-receptors to activate tyrosine kinase which is a
subunit b of insulin receptors activated when insulin
binds to subunits a. Activation of this complex will
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activate autophosphorylase and insulin-mediated action
to control blood sugar levels. Failure to deliver signals
to regulate blood sugar levels causes interference with
blood glucose levels.(16-1%)

Weight loss has a beneficial effect on comorbid
obesity. Even a weight loss of 5 to 10 percent of the initial
weight can result in significant health improvements.
Although no retrospective studies have shown changes
in mortality rates with weight loss in obese patients,
with weight loss, a reduction in these risk factors is
thought to reduce the development of type 2 diabetes
and cardiovascular disease. There is strong evidence that
weight loss in obese individuals and overweight reduces
risk factors for diabetes and cardiovascular disease.
Other strong evidence also shows that weight loss can
reduce blood pressure in overweight normotensive
individuals and hypertension; reduce serum triglycerides
and increase HDL-cholesterol and generally result in a
reduction in total serum cholesterol and LDL cholesterol.
Weight loss can also reduce blood glucose levels in
overweight and obese individuals without diabetes; and
also reduce blood glucose levels and HbAlc in some
patients with type 2 diabetes.(!”

Conclusions

A strong correlation between obesity and high level
of blood glucose among teacher in Senior High School
5 Palu. 16 teachers suffered obesity and 13 of them were
hyperglycemia with p = 0.000 or p < 0.05.
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