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Abstract. : Type Il Diabetes Mellitus (DM) is a metabolic disorder that is currently a
major health problem in Indonesia and one of the degenerative diseases which high
morbidity at dr Rasidin Hospital. This study aimed to determine the correlation between
age, blood pressure, and body mass index with fasting blood glucose. This study was a
quantitative research with cross-sectional design. This study involved 88 respondents.
Fasting blood glucose using spectrophotometers method collected by medical analysts of
a laboratory of dr Rasidin Hospital. Statistical calculation was done using simple linear
regression. The result showed the average of blood glucose levels were 177.31 mg/dl.
There was a significant positive correlation between age, blood pressure, body mass
index and fasting blood glucose (P <0.001). Food habits and regular physical activity
may prevent high blood pressure and high body mass index. It may help in prompt
treatment or future preventive complications.
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1 Introduction

Diabetes Mellitus is a group of metabolic diseases. That characterized by hyperglycemia
resulting from defects in insulin secretion, insulin action, or both. The chronic hyperglycemia
of diabetes is associated with long-term damage, dysfunction, and failure of different organs,
especially the eyes, kidneys, nerves, heart, and blood vessels. Several pathogenic processes are
involved in the development of diabetes. These range from autoimmune destruction of the [-
cells of the pancreas with consequent insulin deficiency to abnormalities that result in
resistance to insulin action. The basis of the abnormalities in carbohydrate, fat, and protein
metabolism in diabetes is deficient action of insulin on target tissues. Deficient insulin action
results from inadequate insulin secretion and/or diminished tissue responses to insulin at one
or more points in the complex pathways of hormone action. Impairment of insulin secretion
and defects in insulin action frequently coexist in the same patient, and it is often unclear
which abnormality, if either alone, is the primary cause of the hyperglycemia [1].

The prevalence of diabetes mellitus in Indonesia is always increasing. The prevalence of
people with Diabetes Mellitus with glucose blood level > 126 mg/dl in Indonesia tends to
increase, from 0.7% in 2007 to 1.5% in 2013 and increased again to 2% in 2018. West
Sumatra Province is one of the provinces that has also increased. The prevalence of diabetes
mellitus in West Sumatera Province increased from 0.7% in 2007 to 1.3% in 2013 and
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increased again to 1.6% in 2018. Based on the DM Disease Report of the Health Office of
West Sumatra Province in 2018, the number of DM sufferers was 33,625 people [2-5].

Type Two Diabetes Mellitus factors can be irreversible, such as age, genetic, race, and
ethnicity or revisable such as diet, physical activity, and smoking. The world prevalence of
diabetes among adults (aged 20-79 years) will be 6.4%, affecting 285 million adults, in 2010,
and will increase to 7.7%, and 439 million adults by 2030. Between 2010 and 2030, there will
be a 69% increase in numbers of adults with diabetes in developing countries and a 20%
increase in developed countries [6]. More than 90%-95% of diabetes patients belong to this
type, and most of these patients are adults. The number of youth (less than 20 years) with type
2 diabetes in the United States in the year 2009 was 0.46 in 1000 and accounted for
approximately 20% of type 2 diabetes in youth [7].

Blood Pressure also a risk factor of diabetes mellitus. Many studies have reported the
relation between hypertension and DM. People with high blood pressure were found to have
around a 50% increased risk of developing type 2 diabetes. Prehypertension, as well as
hypertension, were strongly and independently associated with type 2 diabetes.
Prehypertension is associated with increased cardiovascular risk and insulin resistance [8-9].

Age is one of the most important risk factors for type 2 diabetes Diabetes is progressive,
and glucose levels are known to increase with age. However, there is also evidence for
differences in the pathophysiology of type 2 diabetes in older compared with younger
individuals [10].

Diabetes is a disease of the third highest in the dr Rasidin hospital. Based on data
obtained from the hospital is going on the increase in the number of patient visits. The number
of patient visits is as much as 56.367 in 2016, increased significantly to 62.944 years 2017,
and increased 69.089 years 2018. So that research aims to understand relations age, blood
pressure, body mass index in blood sugar patients diabetes mellitus in the dr Rasidin hospital.

2 Method

This study was a quantitative study with a crossectional approach. The study was
conducted in Dr. Rasidin hospital, west Sumatera, in June-Agustus 2019. It involved 88
people with DM who participated in using purposive sampling.

Data collection was done through questionnaires and direct interviews with respondents.
The questionnaire was developed by researchers to obtain information about the
characteristics of respondents (gender, age, education level, profession, food habits), and the
main independent variables were age, blood pressure (BP), body mass index. Fasting blood
glucose using spectrophotometers method collected by medical analysts of a laboratory of dr
Rasidin Hospital. Univariate analysis and bivariate are used to figure out the main
characteristics and independent variables. The analysis was done using simple linear
regression.

3. Result

Table 1. shows an overview of the blood sugar levels of respondents based on gender,
age, education level. Most of the respondents were uncontrolled blood sugar level (71.6%),



women (68.2%) and age > 45 years (93,2%). Average of systolic BP 130.34 mmHg, diastolic
BP 75.03 mmHg, and BMI 24.5 kg/m?.

Tabel 1. Overview of Blood Glucose Levels, Characteristics (Gender, Age, Education Level)
and Blood Pressure of Respondents

Variable N % Average £ SD
Blood Glucose Levels (mg/dl) 171.31£75.6
Uncontrolled 63 71.6
Controlled 25 28.4
Gender
Female 28 31.8
Male 60 68.2
Age of Respondents (years) 55.5+8.76
> 45 years old 6 6.8
<45 years old 82 93.2
Educational Level
Uneducated 5 5.7
Elementary School Graduates 10 11.4
Junior High School Graduates 28 31.8
High School Graduates 27 30.7
Higher Education Graduates 18 20.5
Systolic Blood Pressure (mmHg) 130.34+20.3
Hypertension 30 34.1
Elevated 31 35.2
Normal 27 30.6
Diastolic Blood Pressure (mmHg) 75.03+£10.2
Hypertension 3 34
Elevated 32 36.4
Normal 53 60.2
Body Mass Index (kg/m?) 24.543.7
Obesity 39 443
Overweight 22 25
Normal 21 23.9
Underweight 6 6.8

Table 2 is the result of the food habits of the respondent. The results of shows 39.8%
respondents who had consumption sweet food less than three times per weeks, 47.7 %
respondents who had consumption sweet drinks less than three times per weeks, 61.4%
respondents who had consumption salty food less than three times per weeks, 30.7%
respondents who had consumption food sources of fat, cholesterol, and fried foods once time
per days, 60.2% respondents who had consumption burnt food less than three times per



weeks, 81.8% never consumption preserved food, 95.5 % never consumption energy drinks
and 84.1% never consumption soft drinks.

Tabel 2. Overview of food habits of respondent(]

Variables >] times 1time  3-6 times 1-2 times per <3 times Never
per day  per day per weeks weeks per weeks

Sweet food 3.4% 9.1% 18.2% 25% 39.8% 4.5%
Sweet drinks 2.3% 11.4% 11.4% 19.3% 47.7% 8%
Salty food 3.4% 2.3% 1.1% 9.1% 61.4% 22.7%
Food sources of 19.3% 30.7% 23.9% 13.6% 12.5% 0%
fat, cholesterol
and fried foods
Burnt food 0% 1.1% 3.4% 9.1% 60.2% 26.1%
Preserved food 0 0 0 0 18.2% 81.8%
soft drinks[] 0 0 3.4% 0 14.8% 84.1%
Energy drinks 1.1% 3.4% 95.5%

Furthermore, Tabel 3 is the results of the simple linear regression analysis showed there
was a correlation between age, blood pressure, and body mass index with blood sugar levels.
.

Table 3. Linear Regression analysis

Variable r (Pearson) P-value
Age 0.010 0.000
Systolic BP 0.486 0.000
Diastolic BP 0.298 0.005
BMI 0.134 0.044

That the blood glucose level of the respondents was influenced by age, blood pressure and
BMI (p-value < 0.05) [

4. Discussion

4.1 Blood glucose levels

Your blood sugar is an essential measure of your health. Too much sugar in the blood is
the common factor between all types of diabetes. Many foods break down into blood sugar,
which is used for energy to fuel our brain, heart, and muscles. Blood sugar either comes from
the food we eat or is made by the liver. It's usually found in two locations; in the bloodstream
as it is carried to all of our organs and cells, and inside the cells where it is changed into
energy. Controlling good and optimal blood glucose levels is needed to be able to prevent
chronic complications [11]. The results of the examination of blood sugar levels found that
from 45 respondents, there were 71,6% who had uncontrolled blood sugar levels and the



average of blood glucose levels is 171.31£75.6 mg/dl. Similar to Setyaningrum et al., research
who gets an average level of GDP of type II DM in Semarang Tugurejo Hospital is 186.81
mg/dl. The results are higher than Fahmiyah from 50 patients in the Diabetes Policlinic of Dr.
Soetomo Hospital. There were 66% who had uncontrolled blood glucose levels and 34% who
had controlled blood sugar levels [12,13].

4.2 Age, Blood Pressure and BMI with Blood Glucose Level

The results showed a positive correlation between age and blood glucose levels with a p-
value <0.05. As we get older, it also increases the risk of developing DM. Many people with
type 2 diabetes get older as they age because it is due to the reduced number of productive
cells as we get older. Humans generally experience a decrease in physiological function after
the age of 40 years. DM often appears after a person enters a vulnerable age, especially after
the age of 45 years in those who are overweight, so the body is no longer sensitive to insulin.
Existing theories say that a person >45 years has an increased risk of developing DM and
glucose intolerance caused by degenerative factors, namely decreased body function,
specifically the ability of B cells to produce insulin in metabolizing glucose [14]. Research in
Betteng in 2014 was conducted on ten women of childbearing age at Puskesmas Wawonasa.
The youngest was found in the eighth informant, while the oldest was found in the third
informant. In this study, the identity of the informants obtained the youngest age of the
informant is 36 years, and the oldest age is 61 years [15]. Increasing age and obesity are the
main risk factors for increasing blood sugar levels apart from genetics. According to Al-
Goblan, one of the risk factors for diabetes mellitus is obesity. The accumulation of excess
body fat can cause the response of beta cells to blood glucose to be reduced. In addition,
insulin receptors on target cells become resistant, and the amount is reduced so that insulin in
the blood cannot be utilized. In people who are overweight, leptin levels in the body will
increase. Leptin is an adipokine that has a role in maintaining energy homeostasis in the body.
This increased leptin will then inhibit substrate I receptor insulin phosphorization will cause
an increase in blood sugar levels due to inhibition of glucose uptake [16].

In this study, there was a positive relationship between systolic blood pressure and
diastole with glucose levels in the blood. Hypertension and DM are two diseases that have a
very close relationship. These two conditions are problems that require proper and careful
management. Hypertension not only causes heart attacks, heart failure, and strokes but also
diabetes in new patients. According to The National Cholesterol Education Program, Adult
Treatment Panel (NCEP / ATP) III and International Diabetes Federation (IDF), the metabolic
syndrome occurs when there are at least three of the following five medical conditions. It
includes central obesity, high blood pressure, increased fasting plasma glucose, triglyceride
levels high serum levels, and low levels of high-density lipoprotein (HDL). Among the
metabolic diseases, the most common are hypertension and diabetes mellitus, the prevalence
of which increases with age. Hypertension is a major risk factor for cardiovascular disease,
which is known to be the number one cause of death in Indonesia. People with metabolic
syndrome have a high possibility of cardiovascular diseases such as coronary heart disease and
stroke.8 Increased visceral fat at the start of the pathophysiology of metabolic syndrome
triggers elevated levels of plasma fat and production of inflammatory cytokines. This increase
in cytokine products can interfere with the interaction of insulin with its receptors, which can
cause insulin resistance with manifestations of diabetes mellitus [9],[17].



In this study, there is a positive correlation between body mass index with blood glucose
levels and the strength of a weak relationship. Increased adipose tissue also increases the
number of immune cells that play a role in inflammation. Chronic inflammation contributes to
an increased risk of hypertension and diabetes. The causes of metabolic syndrome are very
complex, including genetic and environmental factors. Poor environmental factors can cause
metabolic syndrome. Low physical activity, sleep disturbance, postmenopausal conditions in
women, smoking, and high-carbohydrate diets are risk factors for metabolic syndrome. In
addition, metabolic syndrome mostly affects older patients, who are obese, have high levels of
insulin resistance, and often experience stress. Someone with excess body weight (BB) with a
Body Mass Index (BMI)> 25, which means they are classified as obese, are more at risk of
developing diabetes. BB excess of 20% increases the risk doubled. Obesity can cause insulin
resistance. There are at least two different mechanisms linking obesity with insulin resistance,
namely through increased production of cytokinins, including tumor necrosis factor-a, resistin,
and retinol-binding protein 4, as well as through mitochondrial dysfunction. Increased
production of these cytokines contributes to insulin resistance and decreased adiponectin.
Mitochondrial dysfunction can reduce insulin sensitivity to glucose, resulting in high blood
glucose levels [18,19].

5. Conclusion

The average blood sugar level of the patient is 171.31 mg/dl, age 55.5 years, body weight
59.7 kg, systolic blood pressure 130.34, diastolic blood pressure 75.03, and body mass index
24.5 kg / m2. There is a positive correlation between age, blood pressure, and body mass
index with blood sugar levels with a p-value <0.05. Uncontrolled blood sugar levels in DM
patients can be prevented by avoiding eating 3J and do regular physical activity for at least 30
minutes every day. They also need to control blood pressure by using balanced nutrition,
limiting salt consumption, preservative foods. And applying the slogan "CERDIK" namely
periodic health checks, get rid of cigarettes, exercise diligently, balanced diet and manage
stress[]
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