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Diabetes mellitus (DM) is a chronic degenerative disease. This study 1s
an analytical observational study with a case-control design that looks at
the risk factors for mrreversible diabetes mellitus at the Ujung Kubu
Health Center i 2020. The population is all patients who have visited
the Ujung Kubu Health Center. The sample consisted of 105 control
groups and 110 case groups. Sampling technique with total sampling.
The type of secondary data belongs to the Ujung Kubu Health Center.
It was collecting data by analyzing raw data using a questionnaire.
Diabetes mellitus was identified m 55.3% of the family history and
relatively common in women 67.4%. The average age of DM patients
was 42 years, with blood sugar levels of 184.55 Mg/dl (95% CI 176.27-
198.94). DM 1is still a concern regarding risk factors, especially those
that cannot be changed.

This 15 an open access article under the CC BY-SA license.

Journal homepage: https://pcijournal.org/index.php/iamsph


https://creativecommons.org/licenses/by-sa/4.0/
mailto:Wahidahtaniyah03@gmail.com
mailto:Wahidahtaniyah03@gmail.com

International Archives of Medical Sciences and Public Health 0 129

1. INTRODUCTION

Diabetes mellitus (DM) 1s a degenerative disease with a chronic nature. Diabetes
mellitus which m its course will continue to increase both in prevalence and the state of the
disease starting from the mitial stage or those at risk of Diabetes mellitus to advanced stages
or complications occur. Diabetes 1s a serious non-communicable disease in which insulin
cannot be produced optimally by the pancreas (Safitr1, Y., Nurhayati, 2019).

Insulin 1s a hormone that regulates glucose. Insulin that does not work adequately
will make glucose levels in the blood high. Normal blood glucose levels are 70-110 mg/dL
when fasting. Diabetes 1s experienced by many people and 1s a global public health problem,
so that at this time it has become a priority in solving health problems by world leaders
(Global, 2016).

Diabetes mellitus (DM) 1s a state of chronic hyperglycemia accompanied by various
metabolic disorders due to hormonal disorders that cause complications in the eyes, kidneys,
nerves, and blood vessels. Types of Diabetes Mellitus are Type 1, Type 2, Gestational Type,
and other types. Diabetes Mellitus Type 2 1s a metabolic disorder disease characterized by
mcreased blood sugar due to a decrease in msulin secretion by pancreatic beta cells and
impaired msulin function or insulin resistance (RI, 2010). Diabetes Mellitus is not contagious
whose a prevalence 1s increasing from year to year. Diabetes 1s experienced by many people
and 1s a global public health problem, so that at this time, 1t has become a priority in solving
health problems by world leaders (Global, 2016).

Diabetes Mellitus 1s the sixth leading cause of death globally; this i1s revealed by the
World Health Organization (WHO). The data found that deaths caused by diabetes were
around 1.3 million, and those who died before the age of 70 were 4 per cent. The majority
of diabetes deaths at 45-54 years occur in urban residents compared to people living in rural
areas (Kistianita, 2018). In 1980 there was a doubling of diabetes globally, from 4.7% to 8.5%
in the adult population; this is also an indicator of an increase in obesity in recent decades
(Ogurtsova, 2017).

WHO also states that around 150 million people worldwide have diabetes mellitus
(Saputri, 2018). Patients who are increasing in number every year mostly come from
developing countries. The American population suffers from diabetes as many as 29.1
million people, of which 21 million people are diagnosed with diabetes category, while as
many as 8.1 million people are included i the undiagnosed diabetes category. The
prevalence of diabetes in Indonesia is the seventh highest in the world after China, India, the
USA, Brazil, Russia and Mexico (Megawati, 2020). Based on 2015 IDF data on DM
sufferers, the Indonesian population experienced this disease 1s as many as 10 million
people (Group, 2015). Currently, type II DM, which often occurs not only i adults but also
at the age of children and adolescents, is also increasing (Fauziah, 2018).

Diabetes Mellitus 1s the sixth leading cause of death i the world, according to the
World Health Organization (WHO)(Wicaksono, 2015). The data found that deaths caused
by diabetes were around 1.3 million and those who died before the age of 70 were 4 percent.
The majority of diabetes deaths at the age of 45-54 years occur in urban residents compared
to people living in rural areas (Kistianita, 2018). IDF predicts DM will rank seventh in the
world's deaths m 2030. Since 1980 there has been a doubling of diabetes sufferers in the
world from 4.7% to 8.5% in the adult population, this is also an indicator of an increase in
obesity in some this decade(Ogurtsova, 2017 ).

WHO also states that around 150 million people in the world have diabetes mellitus
(Saputri, 2018). Patients who are increasing in number every year mostly come from
developing countries. The American population suffers from diabetes as many as 29.1
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million people of which 21 million people are diagnosed with diabetes category, while as
many as 8.1 million people are included in the undiagnosed diabetes category (Aryastami,
2017).

DM i1s not diagnosed, it 1s estimated that as many as 21.3 million people in Indonesia
have diabetes in 2030(Prabowo, 2015). In Indonesia, diabetes 1s still a serious health
problem and even continues to increase in the number of sufferers every year along with the
increase In population, age, increasing unhealthy lifestyles, unhealthy eating patterns,
unhealthy diets and obesity (Aryastami, 2017). There are 483 million (8.3%) people with
diabetes mellitus in the world. In Indonesia, DM is a threat to health development because it
can cause stroke, heart disease, blindness, kidney failure(Pan A, 2015). Indonesia 1s 1 of 21
member countries of the Western Pacific (WP) (IDF, 2015).

The results of the Basic Health Research (Riskesdas) in 2007, 2013, and 2018
indicate that the prevalence of Non-Communicable Diseases such as diabetes, hypertension,
stroke, and rheumatic diseases 1s increasing (Kementrian Kesehatan RI, 2018). In 2015, the
North Sumatra Health Office recorded 151,939 hypertension sufferers between January and
October. According to data from the Basic Health Research, hypertension is 29.19 percent
prevalent in North Sumatra Province. This figure 1s quite high and, if not addressed
mmmediately, quite dangerous (Kementrian Kesehatan RI, 2018). However, disease
prevention efforts are frequently meffective due to a lack of facilities and infrastructure for
providing health care (Saragih et al., 2019). For hypertension, there are still many health
centers that lack low blood pressure measurement equipment, which means that blood
pressure tests cannot be performed routinely when performing services at home.

The causal factors related to the mcidence of diabetes mellitus in general include
heredity, age, education level, obesity, physical activity, and smoking (Isfandari, 2019;
Siregar, 2020). In the course of the disease, DM can have both macro and micro effects.
Macro effects such as ketoacidosis, hyperosmolar nonketotic coma and toxic acidosis can be
treated with appropriate treatment. Meanwhile, micro-effects arise after several years such as
microangiopathy, neuropathy, nephropathy, retinopathy, cardiovascular macro-angiopathy,
and peripheral vascular (Akter, 2017).

Factors that cannot be modified are age, gender, and heredity (Ujani, 2016). DM risk
factors will often appear after the age of 45 years. Until now, there 1s no clear mechanism
regarding the relationship between gender and DM, but in the United States, many people
with DM are female. DM 1s not a disease that can be transmitted, but this disease can be
passed on to the next generation (Ramadhan, 2017). Someone whose biological family such
as parents or siblings who have a history of DM sufferers will be at greater risk of developing
DM (Sukmaningsih, 2016). DM cases at the Ujung Kubu Health Center have a rate of
67/10,000 population. This value shows the number of DM cases nationally. This makes
researchers interested 1n looking at risk factors that cannot be changed in diabetes mellitus.

2. Research Methode

This research 1s an analytic observational study with a case control design. The study
was conducted at the Ujung Kubu Public Health Center in December 2020-August 2021.
The population, namely all patients who had wvisited the sample, were patients with a
minimum age of 15 years. The sample was calculated using the two-population hypothesis
formula 1n a case-control design with 105 cases and 110 controls. Sampling was taken by
total sampling technique. The type of data used 1s secondary data belonging to the
Puskesmas Ujung Kubu. The research mstrument is a questionnaire. The procedure for
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collecting data was by analyzing the raw data of the PT'M Puskesmas Ujung Kubu report.
Analysis of the data used 1s univariate analysis by looking at the frequency distribution of the
determinants of DM incidence at the Ujung Kubu Health Center.

3. RESULT AND ANALYSIS

Table 1 Distribution Frequenc of Risk Factors for Diabetes Mellitus

Variable Name Min Max mean median CI Of Mean
Lower Upper

Current Blood Sugar 102 387 184.55 163.00 176.27 193.94

Levels (Mg/dl)

Age(Years) 23 72 42.26 41.00 30.39 44.30

Table 1 shows that the average blood sugar level 1s 184.55 Mg/dl with the highest
value of 367 Mg/dl and the lowest being 102 Mg/dl with a CI Of Mean 176.72-193.94. In
addition, the average age of the respondents 1s 42 years with the highest age being 72 years
and the lowest being 23 years. Another thing was found that the CI Of Mean at age was the
highest 44 years and the lowest was 30 years.

Table 2 of Frequency Distribution of Risk Factors for Diabetes Mellitus

Variable N % 95% Confidence Interval Of Mean
Lower Upper

DM history

. ) 55.3 9 <

I'here 1s 119 47 .4 62.3

There 1s not any 96 44.7 37.7 52.6

Total 215 100

Gender

‘Woman 145 67.4 61.1 73.3

Man 70 32.6 26.7 38.9

Total 215 100

Table 2 explains that there are 119 respondents who have a history of DM from a
family of 55.3% with a 95% CI 47.4-62.3 and no history of DN from a family 44.7% with a
959% CI (37.7-52.6). In addition, it can also be seen that the proportion of respondents was
mostly female, namely 67.49% 95% CI (61.1-73.3) compared to only 32.6% male with 95% CI
(26.7-38.9).

4. Discuss

The average age in this study was 42 years with a median value of 41 years and was
found to be highest at an average age of 44 years. Because i this study a minimum age of 15
years and there 1s no maximum age group. In another study, it was found that the average
age was 54.06 years (Santi, 2018). Because in this study the focus on age> 40 years. This
means that the majority of the age mn this study was young compared to other
studies. Theoretically, this risk factor cannot be changed because the older the age, the
direction of the body's metabolic processes where the work of the body's organs begins to
decrease with age, especially if you never do exercise regularly. This also occurs i the
process of glucose metabolism in the body.
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Kurniaty's research conducted in Lampung also stated the same thing that old age is
more at risk of developing DM than young age (Kurniawaty, 2016). Research conducted by
Palimbungan stated that the odds ratio for age was 5.86, the results obtained were almost the
same as this study with an odds ratio of 5.6 (Palimbunga, 2017). The 2013 basic health
research report also stated that most people with diabetes were in the 45-54 year age
group(Kementrian Kesehatan RI, 2018). Not only based on basic health research reports,
the Endocrinology Association also states that age > 45 years 1s one of the triggering factors
for DM. Research conducted in Negeria states that the risk of experiencing type 11 DM
tends to increase since entering the age of 46 years .

The results of the study also showed that there were some respondents who were less
than 45 years old also experienced the incidence of DM. This also shows that it 1s not only
from the age factor alone but there are other factors that can cause the imcidence of DM. But
statistically in this study it 1s shown that the older a person 1s, the higher the prevalence of
diabetes(Utami, 2019). Blood sugar levels during this study had an average of 184.55 Mg/dl.
However, another study stated that blood sugar levels were relatively higher than the results
of this study, namely 240.09 Mg/dl (Utami, 2019). This situation indicates that blood sugar
levels have been given treatment so that blood sugar levels are low. Another risk factor found
that more DM patients were found from patients who had a history of DM (55.3%).

Another study explained that family history 1s one of the risk factors for the incidence of
type II DM, someone with a family history of DM will be at greater risk of experiencing DM
than those without a family history of DM. DM 1s a type of disease with heredity. It 1s
appropriate that the risk of a child, if one parent has diabetes 1s 15% and the risk 1s 75% 1if
both parents have diabetes.

Rohmi in the DM risk survey stated that family history is a risk factor for DM in the
Padang community, so that people with a family history of DM have a greater chance of
experiencing DM (Yosmar, 2018).Research i the Padang community also shows the same
thing as research conducted at Percut Se1 Tuan that family history 1s a risk factor for DM.
The results obtained an odds ratio of 4.7 where a person with a family history of DM will be
five times more at risk of experiencing DM. The results of Imelda's research at the Harapan
Raya Health Center the factors that most influence the occurrence of diabetes mellitus
mclude genetic history, unhealthy patterns of meaning and lack of physical activity (Imelda,
2019). Risk factors for DM occurrence at the Cengkareng District Health Center with fisher
exact test analysis include family history of age, stress, cholesterol levels, blood pressure and
physical activity. Another study stated that family history had an odds ratio of 7.875 so that
the risk factor from a family history of DM was 8 times higher than those without.

In this study, almost all of the patients suffering from diabetes mellitus had families
suffering from diabetes mellitus, so that the theory was in accordance with the results of the
research conducted. The theory also states that the risk factors thought to play a role in the
incidence of diabetes mellitus are: heredity, age, gender, education and smoking. Diabetes
Mellitus 1s a chronic disease whose complications can be life-threatening. Diabetes mellitus
can be influenced by various factors, there are factors that cannot be changed and factors that
can be changed. Heredity 1s an irreversible factor. Factors that cannot be changed include a
family history of disease or heredity, where if the person's family has diabetes mellitus, the
person 1s at risk of 4 times greater risk of suffering from diabetes mellitus.

Family history of disease can be a detector for people who have a family with diabetes
mellitus. The theory states that this disease 1s associated with chromosomes 3q, 15q, and
20q, and 1dentifies 2 potential loci, namely 7p and 11p that may be a genetic risk for diabetes
mellitus 1n the community. Diabetes mellitus 1s a disease because the body 1s unable to
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control the amount of sugar, or glucose, in the bloodstream. This causes hyperglycemia, a
state of dangerously high blood sugar. Genetic and environmental factors are trigger factors
for diabetes. Hereditary factors are also believed to play a role in the emergence of this
disease. The proportion of people with diabetes mellitus was higher in women (67.4%). In
line with the results of Riskesdas, it shows that the proportion of people with DM in
Indonesia 1s relatively high, 2.49% for women and 1.7% for men .

Women are more at risk of suffering from DM than men (Tarigan, 2021). This
situation occurs because in women there 1s a process of menopause which can lead to an
increase 1n the amount of body fat that is very easy to accumulate (Shih, 2017). It was also
found that in women there 1s a comparison of the composition between estradiol which later
makes the Estrogen Receptor (ER) and Estradiol Receptor (ER) genes activated, this
situation can cause metabolic processes to work and the two genes will coordinate in insulin
sensitivity and increase glucose uptake in the blood (Shih, 2017).

5. Conclusion

Many diabetes mellitus disease comes from factors that cannot be changed such as
history of DM and gender. The government needs to educate and track cases i individuals
who have a family history with an early detection program by checking blood sugar levels
through the working area health center. Further researchers need to conduct research related
to bivariate analysis to determine valid risk factors, especially factors that cannot be changed.
It 1s hoped that the community will be able to implement a healthy lifestyle by being a good
fatner between the health government in supporting ongoing health programs in order to
achieve health status.
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