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Abstract : By 2030 it is predicted that there will be 52 mullion deaths per year due to NCD, an
increase of 9 million from 38 million people today. The purpose of this research was to describe the
risk factors for NCD in Medan using the stepwise WHO. This research method 1s a quantitative
method with a cross-sectional design. Univariate and Bivariate analysis using the Chi Square test were
carried out in this research. 799 participants were recruited using accidental sampling technigue. The
place of this research was conducted in Medan City, North Sumatra Province. The results of this
research indicate that age 55-59 years, last elementary school education, work as an entrepreneur
and not eating vegetables are risk factors for diabetes mellitus in this research. It is suggested that
local health workers provide health education through outreach to the community, especially the
people of Medan City, on how to reduce the nisk of increased blood sugar or diabetes mellitus
ncidence. In addition, participants or the community are expected to be able to maintain a good
diet, namely by implementing balanced nutrition, especially paying attention to adeguate vegetable
consumption.
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INTRODUCTION

The total number in 2030 is estimated that
there are 52 million deaths each year due to Non-
Commumnicable Diseases. A rise of 9 million from 38
million today. In middle and poor countries Non-
Communicable Diseases will be responsible for
three times and five times the death of infectious,
maternal, perinatal diseases as well as nutrition
problems (WHO, 2011). WHO estimates that,
globally 422 million adults aged over 18 years lived
with diabetes in 2014, The largest number of people
with diabetes 1s estimated to come from Southeast
Asia and the Western Pacific, accounting for about
half the cases of diabetes in the world, Worldwide,
the number of diabetics has mcreased substantially
between 1980 and 2014, increasing from 108 million
to 422 million or about four times as much (WHO,
2014).

WHO estimates that in 2030 the number of
sufferers of Diabetes Mellitus in Japan will increase
from 2000, which is ranked 5° with 6.8 million
sufferers, while in 2030 it is ranked 8" out of 10
countries with the largest Diabetes Mellitus with 8.9
million patients, (WHO, 2018). Diabetes in
Southeast Asia in 2014 there were 96 mullion adults
with Dhabetes in 11 member countries in the
Southeast Asia region. The prevalence of diabetes
among aduolts in the Southeast Asian region
increased from 4.1% in the 1980s to 8.6% in 2014
{(WHO, 2014). Diabetes caused 1.5 million deaths in
2012, Blood sugar higher than the maximum limit
resulted in an additional 2.2 million deaths, by
increasing the sk of cardiovascular and other
diseases. Forty-three percent (43%) of these 3.7
million deaths occurred before the age of 70 years.
The percentage of deaths due to diabetes that occurs
before the age of 70 is higher in low and middle
income countries than i high income countries
(WO, 2010).

The mcidence of diabetes in the world in
20135, there were 415 million adults from countries:
North America, the Carnbbean, South and Middle
America, Africa, the Middle East, North Africa, the
Western Pacific, Europe diabetes increased 4-fold
from 108 million in 1980s. By 2040 it is estimated
that the number will be 642 million (IDF Atlas
2015). Nearly 80%; of people with diabetes are in low
and nuddle income countries. In 2015, the
percentage of adults with diabetes was 8.5% (1 out
of 11 adults with Diabetes) (WHO, 2015). The
Stepwise data fonctions among others, as
information, the new NCD risk factor finder and a
reference for the government for future state-level
NCD countermeasures. In addition, the benefits of
using Stepwise each country can have robust data on
MNCD nisk factors and can be used as a government

program in overcoming priority NCD in the last 15
vears, for example Togo, Benin, Mauritania and
Cabo Verde (Biley, 2016).

In 2015, Indonesia ranked seventh in the
world for the highest prevalence of Diabetes along
with China, India, the United States, Brazil, Russia
and Mexico with an estimated number of people
with diabetes of 10 million people (IDF Atlas 2015).
WHO estimates that in 2030 the number of sufferers
of Diabetes Mellitus in Indonesia will be ranked 4*
same like in 2000 but with the number of sufferers
increasing from 8.4 million in 2000 to 21.3 million
in 2030 among the 10 largest countries with diabetes
mellitus (WHO, 2016). Dhiabetes with complicated
deaths (6.7%) is the third highest cause of death in
Indenesia (SRS, 2014). The percentage of deaths
due to Dhabetes in Indonesia is the second highest
after Sr1i Lanka, the prevalence of Diabetics in
Indonesia shows an increase from 5.7% in 2007 to
6.9% m 2016 (Riskesdas, 2016). The prevalence of
diabetes mellitus in North Sumatera has increased
from 2013 (1.3%) to (1.5%) in 2018 (Mimstry of
Health, 2018).

Looking at the data above, it is clear
that Diabetes Mellitus has an impact on the
quality of resources as well as a large increase
in health costs, because of it, it is necessary to
control Diabetes Mellitus, one of which is to
reduce the risk factors for diabetes (Ministry of
Health, 2013). Therefore, this research aims to
determine the risk factors for diabetes mellitus
in one of the cities in North Sumatra Province,
namely Medan City.

METHOD

The method in this research is a quantitative
method with cross-sectional design. The analysis in
this research is descriptive analysis with frequency
distribution and central distribution. A total of 799
people were selected and invited to participate in this
research. The sampling technique in the research
used accidental sampling. The research site was
conducted in Medan, North Swmatra. When the
research is in 2019. The method of data collection is
carried out in this research, namely vsing primary
data collected and processed by the researcher
directly from the subject and the object of research.
Fesearch instruments using the Stepwise WHO
gquestionnaire, Measurement of  research
mstruments using the WHO stepwise questionnaire
and direct measurements namely: measurement of
height using the Stature Meter (stadiometer), weight
measurement using scales, measuring cholesterol
levels using cholesterol check tool, measurement of
blood sugar levels with blood sugar check tool,
blood  pressure measurements with a
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Spigmomanometer with a cuff type on the upper of each variable. Furthermore, bivariate analysis
arm. Univariate analysis was carried out in this was also carried out in this research to see the risk
research to describe the distribution and frequency  factors for diabetes mellitus using the Chi Square test.
RESULT

Table 1. Risk Factors for Diabetes Mellitns Incidence Based on the Demographic Characteristics

Variable n Glucose Sig PR 95% CI of OR
High MNommal lower Upper
Gender
Man 358 T7(21.5%) 281 0.286 0.870 0.673 1.124
(44.8%) (78.5%)
Woman 441 109 (24.7%) 332
(33.2%) {75.3%)
Age (years)
60-64 53 (6.6%) 17(32.1%) 36(67.9%) 0.001 6.768 2.339 10342
55-59 T76(9.0%) 2T(35.5%) 49(64.5%) 0.001 7.897 2.704 10,975
50-54 160 (20%) 49 (30.6%) 111 0.001 6.327 2.395 9.207
(69.4%)
45-49 100 24 (24.0%) 76 (76%) 0.001 4.526 1.788 1.572
(12.5%)
40-44 119 30(25.2%)  89(74.8%) 0.001 4.831 1.913 7.811
(14.9%)
35-39 79(9.9%) 15(19.0%)  ©64(81.0%) 0.005 3.359 1.336 6.343
30-34 74(9.3%) 15(20.3%)  59(79.7%) 0.003 3.044 1.430 6.758
25-29 138 9(6.5%) 129 reference  regference reference  reference
(17.3%) (93.5%)
Last Edncation
No education 2(0.3%) 0 (0%) 2 (100%) 0.481 0 1.177 1.325
Primary Schoel 63 (7.9%) 26(41.27%) 37 0.001 3.727 1.578 3.053
(58.73%)
Junior High 79(9.9%) 19(24.05%) o0 0.426 8,270 0.764 1.907
School (75.95%)
Senior High 379 86 (22.69%) 293 0.395 5,923 0.543 1.538
School (47.4%) (77.31%)
College 276 55(1993%) 21 reference  regference reference  reference
(34.5%) (80.07%)
Occapation
Housewife 236 58 (24.6%) 178 0.093 0.944 0.387 1.043
(29.5%) (75.4%)
Self- 261 62 (23.8%) 199 0.070 0.987 0.375 1.005
employment (32.7%) (76.2%)
Government 170 40 (23.5%) 130 reference  reference  reference  reference
Officials (21.3%) (76.3%)
Non 71(8.9%) 8(11.3%) 03 (88.7%) 0.076 2,423 0.362 1.022
Government
Officials
Private 30 (3.8%) o6(20%) 24 (80%) 0.001 1.211 0.547 2.529

employees
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Variable n Glucose Sig FR 95% CI of OR
High Nommal lower Upper
Unemployment 31 (3.9%) 12(38.7%)  19(61.3%) 0.109 0.487 0.223 1.199

Based on table 1, it is known that the sex
distribution of all participants shows that the
majority of the participants' gender are women as
many as 441 (55.2%) with a significance value of
0.286; PR: 0.870 and CL 0.673-1.124, Age
distribution shows the majorty of participants aged
are 50-534 years, as many as 160 participants (20%)
with a significance value of 0.001; PE: 6,327 and CI:
2,395-10,975. The 55-39 age category was the age
category that had the highest PR wvalue, namely
7,897 with a significance value of 0.001 and CL:
2,704-10,975. Furthermore, the distribution of the
latest education shows that the majority of

participants have the latest education at the high
school level, namely 379 participants (47.4%) with a
significance value of 0.3953; PR 8,923 and CI: 0.843-
1,538, Participants who had the latest education at
the elementary level had a relationship with the risk
of diabetes mellitus with a significance value of
0.001, PR: 3.727 and CT: 1.578-5.053. The majority
of the participants worked as entrepreneurs, namely
261 participants (32.7%) with a significance value of
0.070; PR: 0.987 and CI: 0.375-1.005. Participants
who work as private employess have a relationship
with the risk of diabetes mellitus with a significance
value of 0.001, PR: 1.230 and CT: 0.132-0.641.

Table 2. Risk Factors for Diabetes Mellitns Based on the physical activity of the participants

Variable 2 Glucose Sig PR 95% CI of PR
High Normal lower Upper |

High Intensity

Physical

Activity in The

Workplace

Ya 40(5%)  0(0.0%) 40 (100%)

Tidak 759 112 (14.7%) 647(83.3%) 0.355 1.173 1.079 1.275
(93%)

Moderate

intensity

physical activity

in The

Workplace

Ya 224 16 (2%) 248 (31%) 0.108 0.338 0.180 1.425
(28%)

Tidak 575 96 (12%) 439 (55%)
(72%)

High intensity

exercise

Ya 40 (53%)  0(0.0%) 40 (100%)

Tidak 759 112 (14.7%) ©47(85.3%) 0.355 0.853 0.777 0.918
(93%)

Moderate

exeIcise

intensity

Ya 28 16(88.9%) 2(11.1%) 0.663 0.947 0.136 3.237

Tidak 72 69 (84.1%) 13 (15.9%)

Cycling

Ya 343 32(9.3%) 311 (90.7%)
(43%) i )

Tidak 456 80 (17.5%) 376 (82.5%) 0240 1.850 0.640 8.009

(575%)
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Based on table 2, it is known that the
distribution of participants who did not do High
Intensity Physical activity in the workplace was 759
participants (95%) with a significance value of 0.353;
PR: 1,173 and CI: 1,079-1,275. The distibution of
participants who did not do moderate intensity
physical activity at work was 575 participants { 729%)
with a significance value of 0.3338; PE: 1.108 and
CI: 0.180-1.425. The distribution of participants
who did not do high intensity sports was as many as

759 participants (95%) with a significance value of
0.355; PR: 0.853 and CI: 1.777-1918. Then, the
distribution of participants who did not do moderate
intensity exercise was 450 participants (57%) with a
significance value of 0.663; PE: 0.947 and CI: 0.136-
3.237. The distribution of participants who did not
exercise cycling was 456 participants (72%) with a
significance value of 0.355; PR 1.880 and CT: 0.640-
8.069.

Tabel 3. Risk Factors for Diabetes Mellitas Based on the physical Behavioral of the participants

Variable W Glucosa Sig PR 95% CILof PR
High Normmal Lower Upper

Smoking

Yes 237(29.7%) 37(24.1%) 180 (75.9%) 0.738 1.048 0.798 1376

No 562 (70.3%) 129(22.9%)  433(77,04%

)

Fmit consumption a day (portion)

Do not 30(3,75%)  5(16.7%) 25(83.3%) 0,331 0.611 0.296 1.547

COnSUMmE

1 153 30(19,00%) 123 0,236 0.746 0.543 1.167
(19,14%) (80,39%)

2 187 (23,4%) 44(23,52%) 143 0.786 3.130 0.686 1.331

(76,47%)

3 157 40(25,47%)  117(74,52%  0.345 1.229 0.737 1.451
(19.64%) )

=4 272 07(24,63%) 205 Reference Reference Reference Reference
(34,04%) (75,36%)

Consumption of vegetables a day (portion)

Do not 0l (7,03%)  37(00,00%) 24(39,34%) 0,000 6.294 2.383 3.989

COnSImE

1 31 (3,87%) 10(33,5%) 21(67,74%) 0.089 1.944 0.961 2.798

2 38(4,73%) 8(21,05%) 30(78,94%) 0.836 1.088 0.566 2.021

3 34(6,73%) 10(18,51%) 44(81,48%) 0.837 0.927 0.526 1.684

=4 615(76,97% 121 494 Reference  Reforence  Reference  Reference
) (19,67%) (80,32%)

Based on table 3, it is known that 29.7% of
all participants were active smokers with a
significance value of 0.738; PR. 1.048 and CT: 0.798-
1.376. The distribution of alcohol consumption
showed that only 4.5% of all participants consumed
alcohol with a significance value of 0.001; PR 0.466
and CL: 0.183-1.184. A total of 30 participants did

not eat fruit, 5 of which experienced high blood
sugar with a significance value; 0.331 PR 0.611 and
CI: 0.296-1.547. 61 participants who did not
consume  vegetables, including 37 people
experiencing high blood sugar with a significance
value of 0.000; PR = 6,294 and CT: 2,383-3,989.

Tabel 3. Diabetes Mellitus Risk Factors Based on Biochemical Measurements

Variable N Glucose

PR 925% CIof PR

Sig

High Nommal

Lower Upper

IMT
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Variable N Glucose Sig PR 95% CI of PR
High Normal Lower Upper

Normal 272 46 (16,917 226 Refrence Reference Reference  Refevence
(34,04%) (83.08%)

Under 31(3.87%) ©6(19,3>%) 25(80,064%) 0,732 1.179 0,532 2,460

weight

Ower 85(10.63%) 17 (20%) 68 (30%) 0,514 2.197 0,717 1,950

Weight

Obesity 411 117 294(71,53% 0,001 1.955 1,241 2,283

(51.43%) (28,46) )
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Based on table 3. It is known that 51.4% were obese, where as many as 117 participants (62.9%) of
them had high blood sugar levels with a significance value of 0.001; PR 1.955 and CI: 1.241-2,283. This
measurement of high blood sugar levels refers to the theory of the Indonesian Ministry of Health which states
that high blood sugar levels are= 140 mg/dl

DISCUSION
Risk Factors for Diabetes Mellitus Based on Demographic Characteristics

a. Age

The results of this research indicate that the age of 55-39 years has a significant relationship with the
incidence of diabetes mellitus with a significance value of 0.00, where 27 (35.5%) participants who are in this
age category have high blood sugar levels. At the age of 55-39 years, a person will be 7,897 times more likely
to suffer from diabetes mellitus. This is in line with Isnaini's research (2018) which showed that age = 45 years
has a significant relationship with the incidence of type 2 diabetes mellitus (p value = 0.010; OF: 0.312 and CT:
0.126-0.770). Age causes a decrease in all body systems, including endocrine, where this causes insulin to be in
a state of resistance so that blood sugar becomes unstable (Isnaini, 2018). In addition, the older a person is,
there will be a decrease in mitochondrial activity in muscle cells by 35%, where this decrease will cause an
increase 1n fat levels in muscle by 30% and lead to insulin resistance (Sari, 2019). 40 years generally do not
realize that he has diabetes mellitus (Susanti, 2018).

b. Gender

The majority of the population who suffer from diabetes is female (Nabyl, 2012). This is usually related
to an increase in waist circumference in women as they age where in the Willer's research (2016) which used a
combined analysis of a prospective population-based cohort research it was reported that 31% of women in
Germany who experienced a 1 cm increase in waist circumference were at risk of developing diabetes mellitus
type 2. Whereas the risk of type 2 diabetes mellitus in men increased by 34% each year due to an increase of 1
kg body weight. However, in this research, it was found that gender had no relationship with the incidence of
diabetes mellitus with a significance value of 0.286; pr: 0.870; CI: 0.673-1.124 This is inversely proportional to
research conducted by Isnaini (2018) which shows that the gender variable has a significant relationship to the
incidence of type 2 diabetes mellitus (p value = 0.063; OR: 2.184 and CI: 0.952-5.011).

¢. Education

The results of this research indicate that participants who have the latest education at the 5D level have
a relationship with the risk of diabetes mellitus with a significance value of 0.001, PE: 3.727 and CI: 1.578-
5.053. This means that people who have last elementary education will be 3,727 times more likely to suffer
from diabetes mellitus. In this research it can be seen in Table 1 that as many as 26 (41.27%) participants in the
last elementary education category had diabetes mellitus. This research is in line with Isnaini's research (2018)
that low education has a significant relationship to the incidence of type 2 diabetes mellitus (p value = 0.007;
OF: 0.272 and CT: 0.103-0.721). Education is related to health knowledge that a person has (Notoadmojo,
2010). With health knowledge, people will have awareness in maintaining their health (Sari, 2019).

Research conducted by Yosmar (2018) also showed the same thing as the results of this research,
namely that there 15 a relationship (p value = 0.000) of the level of education to the risk of the incidence of type
2 diabetes mellitus, but in this research it was reported that level of high school education or the equivalent
hawve the greatest risk for the incidence of type 2 diabetes mellims. When a person has low education, their
knowledge of health will be low so that it increases the risk of diabetes mellitus (Notoadmojo, 2010).

d. Occupation

Type of occupation is also closely related to the incidence of Dhabetes mellitus, where a person's
occupation affects a person's level of physical activity (Sari, 2019). This research shows the results that work as
an entrepreneur has a relationship with the incidence of diabetes mellitus with a significance value of 0.001,
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PR:1.230 and CT: 0.132-0.641. This means that people who wozk as entrepreneurs have a risk of 1,230 times
higher than people who do not work as entrepreneurs. In the occupation category as entrepreneurs, as many as
6 participants (20%) who suffer from diabetes mellitus. This may occur because of being busy at work causing
a person’s eating frequency to be irregular and eating out of control (Sukmaningsih, 2018).

Risk Factors for Diabetes Mellitus Based on Physical Activity

Physical activity is the movement of limbs that produces simple energy which is very important for the
body, spirit and the quality of a healthy lifestyle (Sherly, 2015), besides that physical activity is also a major
determinant of energy expenditure so it 1s important for energy balance and weight control. Based on Riskesdas
2018 data, non-communicable diseases were caused by the proportion of less physical activity of 35.5%.
Inadequate physical activity is one of the ten main risk factors for global death (The Indonesian Ministry of
Health, 2018).

Physical activity can control blood sugar in the body. Glucose will be converted into energy during
physical activities. In people who rarely do physical activity such as exercising, all the food substances that enter
the body will not be burned, but stored in the body as fat and sugar. If the insulin in the body is not enough to
convert glucose info energy, it can cause diabetes mellitus (Agusti, 2017). Isnaini's research (2018) states that
diabetes mellitus occurs due to several risk factors, namely lack of physical activity, genetic factors, unhealthy
lifestyles, and smoking behavior. This was also reported in Riskesdas 2018 that people who do not do physical
activity (20-30%;) are more at nisk of confracting non-communicable diseases and even causing death (The
Indonesian Ministry of Health, 2018).

The physical activity variables in this research were categorized into 5, namely physical activity in the
workplace with high, moderate intensity, cycling physical activity, high intensity sports and moderate intensity
sports. This research shows that there is no significant relationship between the participants' physical activity
and the incidence of diabetes mellitus. That is, physical activity is not a risk factor for diabetes mellitus. This is
in line with Yosmar's research (2018) which reported that age has a close relationship with an increase in blood
sugar, meaning that the older vou get, the risk of experiencing type 2 diabetes is higher. However, this is not in
line with the research. This is inversely proportional to the results of Adriani's research (2017) which showed
that there was a relationship between physical activity and fasting blood sugar levels of participants with type 2
Diabetes Mellitus with p value = 0.000.

Risk Factors for Diabetes Mellitus Based on the physical Behavioral of the participants

a. Smokin

Rf:sgearch in Medan shows that the percentage of smokers is 29.7% of the total participants. This research
obtained a PR value of 1,048, meaning that participants who actively smoke will expenience a greater risk of
1,048 suffering from diabetes than those who did not smoke. Based on SURKEERINAS data in 2016, the national
smoking prevalence was 28.5%, the smoking prevalence according to male sex was 59%, and female smoking
was 1.6%. Based on the age group, at the age of 40-49 the highest prevalence was 39.5%, while for novice
smokers <18 years, it was 8.8% (The Indonesian Mimistry of Health, 2017).

Furthermore, the results of Septyaram's research (2013) enfitled Risk Factor Survey for Non-
Communicable Diseases in Rembang Regency showed that male smokers were 72.40% (Septyarani, 2015).
Smeoking 1s one of the nisk factors for non-communicable diseases and acts as the biggest contributor compared
to other risk factors. Someone who consumes cigarettes a day has a 2 to 4 times nisk of developing coronary
heart disease, the nisk of lung cancer and other PTM (The Indonesian Ministry of Health, 2017).

Cigarettes are also very closely related to the nsk factors for Diabetes Mellitus because based on
mformation m the field there are 6 participants who have high blood sugar with blood sugar levels of = 130 mg
/ dlwho are active smokers. Thus it can be said that 6 participants werw at risk of developing Diabetes Mellitus,
This 15 in line with other researchs which showed that smoking is also a risk factor for high blood sugar levels
which can lead to Diabetes Mellitus. When smolking, the blood vessels will constrict due to the substances
contained in cigarettes. In addition, it can also increase insulin resistance which causes the body to not produce

10
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insulin properly (Wati, 2010). To prevent the risk of non-communicable diseases, smokers can do several things
by reducing their daily cigarette consumption, or by forcing themselves to quit smoking (Gultom, 2017).

b. Consumption of Fruits and Vegetables

Research in Medan City shows that 3.75% of all participants do not eat fruit every week, meaning that
most participants generally eat fruit. This research also shows that only 7.63% of all participants do not eat
vegetables every week. Participants who experience high blood sugar are found in participants who consume
fruits and vegetables = 4 portions / week (36.02%) and (65%), this means that the participants consume fruit
and vegetables 0.57 portions per day. This standard is said to be not good enough when viewed from the
standards given by WHO, namely WHO recommends consuming 250 grams of vegetables (equivalent to two
portions and 150 grams of fruit (equivalent to three Ambon bananas, one slice of papava or three medium-sized
oranges). Everyone consumes vegetables and fruit in a balanced way, namely 400 grams per day (WHO, 2003).

This research resulted in a Risk Prevalence calculation of 6,294 for not consuming vegetables / week,
meaning that there will be a risk of experiencing Diabetes Mellitus by & times compared to people who consume
vegetables / week. The PR of not consuming fruit / week is 0.611 which means that people who do not consume
fruit / week will have 0.611 times the risk of suffering from Diabetess Mellitus than those who consume fruit /
week. This research also showed that not consuming vegetables with a p-value of 0.000 and fruit of 0.331
increased blood sugar levels. This shows that people do not consume fruits and vegetables to maintain blood
sugar levels.

Previous research has been conducted and showed that the consumption of vegetables and fruits has a
relationship with an increase in blood sugar levels, it is obtained p = 0.037 less than 0.05 (Susi, 2017). This is
becaunse consumption of fruits and vegetables can reduce the risk of developing diabetes mellitus. Consumption
of fiber found i vegetables can reduce insulin resistance in the body. When someone has consumed foods that
contain fiber, it can make a person feel full and can delay hunger and slow down the intake of glucose in the
blood. The increase in glucose occurs because foods containing fiber can reduce total cholesterol levels in the
body because there is a hypocholesterolemic effect which can reduce cholesterol absorption (Susz, 2017).

Risk Factors for Diabetes Mellitus Based on Biochemical Measurements

Participants were categorized as obese with BMI's status > 25. In this research, the calculation of PR
1.955 means that obese people will be at risk of 1.935 to suffer from diabetes. Obesity is a risk factor that plays
an important role in diabetes mellitus. People who are obese have excessive calorie intake. Pancreatic beta cells
are depleted and unable to produce enough insulin to compensate for excess calorie intake. As a result, blood
glucose levels become high which eventually becomes DM (Kaban, 2009). A research was conducted by Sanjaya
(2009) at Kabanan Hospital, Bali showed that subjects who were overweight or obese had a 2.7 times greater
risk of suffering from type 2 diabetes than subjects who were not obese. Participants need to have a diet low in
calories and fat, exercise regularly, and reduce their intake of high carbohydrate processed foods.

The results showed that the participants who were obese were 51.4%. This is caused by risk factors for
lack of physical activity such as sports. It is known that participants only did their usual activities such as cooking
and traveling. The prevalence of obesity in adults in Indonesia has increased to 21.8%. This prevalence increased
from the results of the 2013 Riskesdas which stated that the obesity rate in Indonesia had only reached 14.8%.
This is caused by an unhealthy lifestyle such as a lack of physical activity in the community (The Indonesian
Ministry of Health, 2018). For this reason, researchers suggest to the participants for always do physical activities
such as sports and eat healthy and nutritious foods.

In this research, participants who had high blood sugar levels were 186 (23.27%). This happens because
it was found that participants who had high blood sugar levels did not do physical activity and maintain their
diet. In this research it is in line with (Dewi, 2014). The factors that affect controlling blood sugar levels are diet,
physical activity, adherence to taking medication and knowledge. Diabetes Mellitus sufferers are expected to be
able to control their blood sugar levels properly by adjusting the diet of each patient according to the 3] principle,
namely jumlah makanan (the amount of food), jenis makanan (type of food), and jadwal makan yvang teratur (a
regular eating schedule). One of the benefits obtained in Dhabetes mellitus sufferers is that they can contain food
by increasing the sensitivity of insulin receptors so that in the end it can reduce blood glucose levels.
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CONCLUSION

Risk factors for the incidence of diabetes mellitus in this researchs included age with the most risk age
category mn the 53-39 years age category (significance: 0.001; PR: 7.897; CL 2.704-10.973), last elementary
education (significance: 0.001; : 3,727; CIL: 1,578-5,033), work as an entrepreneur (significance: 0.001; PR 1,230;
CTL 0.132-0.641) and not consunung vegetables (sigmificance: 0,000; PR: 0.158; CI: 2,383-3,989). The advice
given by researchers to reduce high blood sugar levels 15 that local health workers should provide health
education through outreach to the community, especially the people of Medan City about how to reduce the
1isk of increased blood sugar or diabetes mellitus. In addition, participants or the community are expected to be
able to maintain a good diet, namely by implementing balanced nutrition, especially paving attention to
adequate vegetable consumption.
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INTRODUCTION

The total number 1 2030 1s estimated that
there are 52 million deaths each year due to [Non-
Communicable Diseases, A rise of 9 million from 38

program in overcoming priority NCD in the last 15
vears, for example Togo, Benin, Mauritania and
Cabo Verde (Riley, 2016).

In 2015, Indonesia ranked seventh in the

million today. In middle and poor countries Non-
Communicable Diseases will be responsible for
three times and five times the death of infectious,
maternal, perinatal diseases as well as nutrition
problems (WHO, 2011). WHO estimates that,
globally 422 million adults aged over 18 years lived
with diabetes in 2014. The largest number of people
with diabetes 1s estimated to come from Southeast
Asia and the Western Pacific, accounting for about
half the cases of diabetes in the world. Worldwide,
the number of diabetics has increased substantially
between 1980 and 2014, increasing from 108 million
to 422 million or about four times as much (WHO,
2014).

WHO estimates that in 2030 the number of
sufferers of Dhabetes Mellitus in Japan will increase
from 2000, which is ranked 5% with 6.8 million
sufferers, while in 2030 it is ranked 8® out of 10
countries with the largest Diabetes Mellitus with 8.9
million patients, (WHO, 2018). Diabetes m
Southeast Asia in 2014 there were 96 million adults
with Diabetes m 11 member countries in the
Southeast Asia region. The prevalence of diabetes
among adults in the Southeast Asian region
increased from 4.1% in the 1980s to 8.6% in 2014
(WHO, 2014). Diabetes caused 1.5 million deaths in
2012. Blood sugar higher than the maximum limit
resulted in an additional 2.2 million deaths, by
increasing the risk of cardiovascular and other
diseases. Forty-three percent (43%) of these 3.7
million deaths occurred before the age of 70 years.
The percentage of deaths due to diabetes that occurs
before the age of 70 15 higher in low and middle
income countries than in high income countries
(WHQO, 2016).

The incidence of diabetes in the world in
2015, there were 415 million adults from countries:
North America, the Caribbean, South and Middle
America, Africa, the Middle East, North Africa, the
Western Pacific, Europe diabetes increased 4-fold
from 108 million in 1980s. By 2040 it 1s estimated
that the mumber will be 642 million (IDF Atlas
2015). Nearly 80% of people with diabetes are in low
and middle income countries. In 2015, the
percentage of adults with diabetes was 8.5% (1 out
of 11 adults with Diabetes) (WHO, 2015). The
Stepwise data functions among others, as
information, the new NCD risk factor finder and a
reference for the government for future state-level
NCD countermeasures. In addition, the benefits of
using Stepwise each country can have robust data on
NCD risk factors and can be used as a government
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world for the highest prevalence of Diabetes along
with China, India, the United States, Brazil, Russia
and Mexico with an estimated number of people
with diabetes of 10 million people (IDF Atlas 2015).
WHO estimates that in 2030 the number of sufferers
of Diabetes Mellitus in Indonesia will be ranked 4*
same like in 2000 but with the number of sufferers
increasing from 8.4 million in 2000 to 21.3 million
in 2030 among the 10 largest countries with diabetes
mellitus (WHO, 2016). Diabetes with complicated
deaths (6.7%) 1s the third highest cause of death in
Indonesia (SRS, 2014). The percentage of deaths
due to Diabetes in Indonesia is the second highest
after Sri Lanka, the prevalence of Diabetics in
Indonesia shows an increase from 5.7% m 2007 to
6.9% in 2016 (Riskesdas, 2016). The prevalence of
diabetes mellitus in North Sumatera has mcreased
from 2013 (1.3%) to (1.5%) in 2018 (Ministry of
Health, 2018).

Loocking at the data above, it is clear
that Diabetes Mellitus has an impact on the
quality of resources as well as a large increase
in health costs, because of it, it is necessary to
control Diabetes Mellitus, one of which is to
reduce the risk factors for diabetes (Ministry of
Health, 2015). I'Therefm, this research aims to
determine the risk factors for diabetes mellitus
in one of the cities in North Sumatra Province,
namely Medan City)

METHOD{

The method in this research is a quantitative
method with cross-sectional design. The analysis in
this research is descriptive analysis with frequency
distribution and central distribution. A total of [799

people were selected and invited to participate in this

research. The sampling technique in the research

used Iaccidental sampling The research site was

conducted in Medan, North Sumatra. When the
research 1s in 2019, The method of data collection 1s
carried ouf in this research, namely using primary
data collected and processed by the researcher
directly from the subject and the ob]ec't of research.
Research instruments using the Stepwise WHO
questionnaire.  Measurement of  research

instruments using [the WHO stepwise questionnaire| -

and direct measurements namely: measurement of
height using the Stature Meter (stadiometer), weight
measurement using scales, measuring cholesterol
levels using cholesterol check tool, measurement of
pplood sugar levels with blood sugar check tool,

blood  pressure measurements with a

| Commented [FI3]: {NcD) ]
- Commented [FI4]: Dijelaskan lebih terperfinc J

-"l: Commented [FI5]: Adakah ethical clearance nya ]
Commented [FI6]: Apakah ada kriteria tertentu? ]

— Commented [FI7]: Kenapa dipilih accidental sampling l

‘: Commented [FI8]: Variable nya apa saja? ]

—| Commented [FI9]: Guls darzh puasa atau gula darsh sewakt? J




Author, Author / Unnes Journal of Public Health X (X) (20XX)

Spigmomanometer with a cuff type on the upper of each variable. Furthermore, bivariate analysis
arm. Univariate analysis was carried out in this was also carried out in this research to see the risk
research to describe the distribution and frequency  factors for diabetes mellitus using the Chf Square test.
RESULT

Table 1. Risk Factors for Diabetes Mellitus Incidence Based on the Demographic Characteristics

Variable n Glucose Sig PR 95% Clof OR
High Normal lower Upper
Gender
Man 358 77(21.5%) 281 0.286 0.870 0.673 1.124
(44.8%) (78.5%)
Woman 441 109 (24.7%) 332
(53.2%) (75.3%)
Age (years)
60-64 33(0.6%) 17(32.1%)  36(67.9%) 0.001 6.768 2.339 10.342
53-39 76(9.5%) 27(35.5%)  49(64.5%) 0.001 7.897 2.704 10.975
50-54 160 (20%) 49(30.6%) 111 0.001 6.327 2.395 9.207
(69.4%)
4549 100 24 (24.0%)  76(76%) 0.001 4.526 1.788 7.572
(12.5%)
40-44 119 30(25.2%) 89(74.83%) 0.001 4,831 1.913 7.811
(14.9%)
35-39 79(9.9%) 13(19.0%)  ©4(8L.0%) 0.005 3.359 1.330 6.343
30-34 74(9.3%) 15(20.3%)  59(79.7%) 0.003 3.644 1.430 6.758
25-29 138 9 (6.5%) 129 reference reference reference reference
(17.3%) (93.5%)
Last Education
No education 2(0.3%) 0(0%) 2(100%) 0.481 0 1.177 1.325
Primary School 63 (7.9%) 20(41.27%) 37 0.001 3.727 1.578 5.053
(58.73%)
Junior High 79(9.9%) 19(24.05%) o0 0.426 8,270 0.764 1.907
School (75.95%)
Senior High 379 86 (22.69%) 293 0.395 8,923 0.843 1.538
School (47.4%) (77.31%)
College 276 53(19.93%) 21 reference reference reference reference
(34.5%) (80.07%)
Occupation
Housewife 236 38 (24.0%) 178 0.093 0.944 0.387 1.043
(29.5%) (75.4%)
Self- 261 62(23.8%) 199 0.070 0.987 0.375 1.005
employment (32.7%) (76.2%)
Government 170 40(23.5%) 130 reference reference reference  reference
Officials (21.3%) (76.5%)
Non 71(8.9%) 8(11.3%) 63 (88.7%) 0.07¢6 2,423 0.362 1.022
Government
Officials
Private 30(3.8%) 6(20%) 24 (80%) 0.001 1.231 0.547 2.529
employees
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Variable n Glucose Sig PR 95% CIL of OR
High Normal lower Upper
Unemployment 31(3.9%) 12(38.7%)  19(61.3%) 0.109 0.487 0.223 1.199

Based on table 1, it is known that the sex
distribution of all participants shows that the
majority of the participants' gender are women as
many as 441 (55.2%) with a sigmificance value of
0.286; PR: 0.870 and CL 0.673-1.124. Age
distribution shows the majority of participants aged
are 50-54 years, as many as 160 participants (20%)
with a significance value of 0.001; PR: 6,327 and CI:
2,395-10,975. The 55-59 age category was the age
category that had the highest PR value, namely
7,897 with a significance value of 0.001 and CI:
2,704-10,975. Furthermore, the distribution of the
latest education shows that the majonty of

participants have the latest education at the high
school level, namely 379 participants (47.4%) with a
significance value of 0.395; PR: 8,923 and CI: 0.843-
1,338. Participants who had the latest education at
the elementary level had a relationship with the risk
of diabetes melhitus with a significance value of
0.001, PR: 3.727 and CI: 1.578-3.053. The majority
of the participants worked as entrepreneurs, namely
261 participants (32.7%) with a significance value of
0.070; PR: 0.987 and CI: 0.375-1.005. Participants
who work as private employees have a relationship
with the risk of diabetes mellitus with a significance
value of 0.001, PR: 1.230 and CI: 0.132-0.641.

Table 2. Risk Factors for Diabetes Mellitus Based on the physical activity of the participants

Variable n Glucose Sig PR 95% CIof PR
High Normal lower Upper |

High Intensity

Physical

Activity in The

‘Workplace

Ya 40 (5%)  0(0.0%) 40 (100%)

[Tidak] 759 112 (14.7%) 647 (85.3%) 0.355 1.173 1.079 1.275
(95%)

Moderate

intensity

physical activity

in The

Workplace

Ya 224 16 (2%) 248 (31%) 0.108 0.328 0.180 1.425
(28%)

Tidak 575 96 (12%) 439 (55%,)
(72%)

High intensity

exercise

Ya 40 (5%)  0(0.0%) 40 (100%)

Tidak 759 112 (14.7%) ©o47(85.3%) 0.335 0.853 0.777 0.918
(95%)

Moderate

exercise

intensity

Ya 28 16 (88.9%)  2(11.1%) 0.663 0.947 0.136 3.237

Tidak 72 09 (84.1%) 13 (15.9%)

Cycling

Ya 343 32 (9.3%) 311 (90.7%)
(43%) 0.240 1.5386 0.640 8.069

Tidak 456 80(17.5%) 376 (82.5%) ’ ' ' '
(57%)
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[Based on table 2, it is known that the

759 participants (95%) with a significance value of

distribution of participants who did not do High
Intensity Physical activity in the workplace was 759
participants (95%) with a significance value of 0.355;
PR: 1,173 and CIL: 1,079-1,275. The distribution of
participants who did not do moderate intensity
physical activity at work was 575 participants (72%)
with a significance value of 0.3338; PR: 1.108 and
CI: 0.180-1.425. The distnbution of participants
who did not do high intensity sports was as many as

0.355; PR: 0.853 and CI: 1.777-1918. Then, the
distribution of participants who did not do moderate
intensity exercise was 430 participants (57%) with a
significance value of 0.663; PR: 0.947 and CI: 0.136-
3.237. The distribution of participants who did not
exercise cycling was 456 participants (72%) with a
significance value of 0.355; PR: 1.886 and CI: 0.640-
8.069.

Tabel 3. Risk Factors for Diabetes Mellitns Based on the physical Behavioral of the participants

_— Commented [FI11]: Dituliskan interpretasinya

Variable N Glucosa Sig PR 95% CI of PR
High Nommal Lower Upper

Smoking

Yes 237(29.7%) 57(24.1%)  180(75.9%) 0.738 1.048 0.798 [1376] | Commented [FI12]: Mohon penulisan diperbaiki

No 562 (70.3%) 129(22,9%) 433(77,04%

)

Fruit consumption a day (portion)

Donot  30(3,75%) 5(16.7%)  25(83.3%) 0,331 0.611 0.296 1.547

consume

1 153 30(19,00%) 123 0,236 0.746 0.543 1.167
(19,14%) (80,39%)

2 187(23,4%) 44(23,52%) 143 0.786 3.130 0.080 1.331

(76,47%)

3 157 40(25,47%) 117(74,52% 0.845 1.229 0.737 1.451
(19.64%) )

>4 272 67(24,63%) 203 Reference  Reference Reference Reference
(34,04%) (73,36%)

Consumption of vegetables a day (portion)

Donot  61(7,63%)  37(60,65%) 24(39,34%) 0,000 6.294 2.383 3.989

COnsume

1 31(3,87%)  10(33,5%) 21(67,74%) 0.089 1.944 0.961 2.798

2 38(4,75%) 8(21,05%) 30(78,94%) 0.836 1.088 0.566 2.021

3 54(6,15%)  10(18,51%) 44(81,48%) 0.837 0.927 0.526 1.684

=4 615(76,97% 121 494 Reference  Reference  Reference  Reference
) (19,67%) (80,32%)

[Based on table 3, it is known that 29.7% of
all participants were active smokers with a
significance value of 0.738; PR 1.048 and CT: 0.798-
1.376. lI‘he distribution of alcohol consumption

not eat fruit, 5 of which experienced high blood
sugar with a significance value; 0.331 PR 0.611 and
CL: 0.296-1.547. 61 participants who did not
consume  vegetables including 37  people

showed that only 4.5% of all participants consumed
alcohol with a significance value of 0.001; PR 0.400
and CIL: 0.183-1.184. A total of 30 participants did

experiencing high blood sugar with a significance
value of 0.000; PR.= 6,294 and CL: 2,383-3,989.

Tabel 3. Diabetes Mellitus Risk Factors Based on Biochemical Measurements

Variable N Glucose

5ig PR 95% CI of PR

High Normal

Lower Upper

IMT
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Variable N Glucose Sig PR 95% CILof PR
High Normal Lower Upper

Normal 272 46(16,91) 226 Refrence  Reference Reference  Reference
(34,04%) (83.08%)

Under 31(3.87%) ©(19,35%) 25(80,64%) 0,732 1.179 0,532 2,460

weight

Over 85(10.63%) 17(20%) 68 (30%) 0,514 2.197 0,717 1,950

Weight

Obesity 411 117 294(71,53% 0,001 1.955 1,241 2,283
(51.43%) (28,46) )
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Based on table 3. It is known that 51.4% were obese, where as many as 117 participants (62.9%) of
them had high blood sugar levels with a significance value of 0.001; PR 1.955 and CL: 1.241-2,283. This
measurement of high blood sugar levels refers to the theory of the Indonesian Ministry of Health which states
that high blood sugar levels are> 140 mg/dl.

DISCUSIOM __---"" Commented [FI14]: Mohon interpretasi analisis data diperiksa

kembali
L.

Risk Factors for Diabetes Mellitus Based on Demographic Characteristics

€. e

s The results of this research indicate that the age of 55-39 years has a significant relationship with the
incidence of diabetes mellitus with a significance value of 0.00, where 27 (35.5%) participants who are in this
age category have lugh blood sugar levels. At the age of 33-39 years, a person will be 7,897 times more likely
to suffer from diabetes mellitus. This is in line with Isnaini's research (2018) which showed that age = 45 years
has a significant relationship with the incidence of type 2 diabetes mellitus (p value = 0.010; OR: 0.312 and CL:
0.126-0.770). Age causes a decrease in all body systems, including endocrine, where this causes insulin to be in
a state of resistance so that blood sugar becomes unstable (Isnaini, 2018). In addition, the older a person is,
there will be a decrease in mitochondrial activity in muscle cells by 35%, where this decrease will cause an
increase 1n fat levels in muscle by 30% and lead to insulin resistance (Sart, 2019). 40 years generally do not
realize that he has diabetes mellitus (Susanti, 2018).

f. Gender

The majority of the population who suffer from diabetes is female (Nabyl, 2012). This is usually related
to an increase in waist circumference mn women as they age where in the Willer's research (2016) which used a
combined analysis of a prospective population-based cohort research it was reported that 31% of women in
Germany who experienced a 1 cm increase in waist circumference were at risk of developing diabetes mellitus
type 2. Whereas the risk of type 2 diabetes mellitus in men increased by 34% each year due to an increase of 1
kg body weight. However, in this research, it was found that gender had no relationship with the incidence of
diabetes mellitus with a significance value of 0.286; pr: 0.870; CL: 0.673-1.124 This 15 inversely proportional to
research conducted by Isnaini (2018) which shows that the gender variable has a significant relationship to the
incidence of type 2 diabetes mellitus (p value = 0.063; OR: 2.184 and CI: 0.952-5.011).

g. Education

The results of this research indicate that participants who have the latest education at the SD level have
a relationship with the risk of diabetes mellitus with a sigmificance value of 0.001, PE: 3.727 and CI: 1.578-
3.053. This means that people who have last elementary education will be 3,727 times more likely to suffer
from diabetes mellitus. In this research it can be seen in Table 1 that as many as 26 (41.27%) participants in the
last elementary education category had diabetes mellitus. Tlus research 1s in line with Isnaini's research (2018)
that low education has a sigmificant relationship to the madence of type 2 diabetes mellitus (p value = 0.007;
OR: 0.272 and CI: 0.103-0.721). Education is related to health knowledge that a person has (Notoadmojo,
2010). With health knowledge, people will have awareness in maintaining their health (Sari, 2019).

Research conducted by Yosmar (2018) also showed the same thing as the results of this research,
namely that there is a relationship (p value = 0.000) of the level of education to the risk of the incidence of type
2 diabetes mellitus, but in this research it was reported that level of igh school education or the eguivalent
have the greatest risk for the incidence of type 2 diabetes mellitus. When a person has low education, their
knowledge of health will be low so that it increases the risk of diabetes mellitus (INotoadmojo, 2010).

h. Occupation

Type of cccupation is also closely related to the mcidence of Diabetes mellitus, where a person's
occupation affects a person's level of physical activity (Sari, 2019). This research shows the results that work as
an entrepreneur has a relationship with the incidence of diabetes mellitus with a significance value of 0.001,
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PR: 1.230 and CT: 0.132-0.641. This means that people who work as entrepreneurs have a risk of 1,230 times
higher than people who do not work as entrepreneurs. In the occupation category as entreprensurs, as many as
6 participants (20%) who suffer from diabetes mellitus. This may occur because of being busy at work causing
a person's eating frequency to be wuregular and eating out of control (Sukmamingsih, 2016).

Risk Factors for Diabetes Mellitus Based on Physical Activity

Physical activity is the movement of limbs that produces simple energy which is very important for the
body, spirit and the quality of a healthy lifestyle (Sherly, 2015), besides that physical activity is also a major
determinant of energy expenditure so it is important for energy balance and weight control. Based on Riskesdas
2018 data, non-communicable diseases were caused by the proportion of less physical activity of 35.5%.
Inadequate physical activity is one of the ten main risk factors for global death (The Indonesian Ministry of
Health, 2018).

Physical activity can contrel blood sugar in the body. Glucose will be converted into energy during
physical activities. In people who rarely do physical activity such as exercising, all the food substances that enter
the body will not be bumed, but stered in the body as fat and sugar. If the insulin in the body 1 not enough to
convert glucose into energy, it can cause diabetes mellitus (Agusti, 2017). Isnaini's research (2018) states that
diabetes mellitus occurs due to several risk factors, namely lack of physical activity, genetic factors, unhealthy
lifestyles, and smoking behavior. This was also reported in Riskesdas 2018 that people who do not do physical
actvity (20-30%) are more at nisk of contracting non-communicable diseases and even causing death (The
Indonesian Ministry of Health, 2018).

The physical activity variables m this research were categorized mto 5, namely physical activity in the
workplace with high, moderate intensity, cvcling physical activity, high intensity sports and moderate intensity
sports. This research shows that there is no significant relationship between the participants’ physical aftmr}
and the incidence of diabetes mellitus. [That is, physical activity is not a risk factor for diabetes memrus{
1n line with Yosmar's research (2018) which reported that age has a close relationship with an increase mblood.
sugar, meaning that the older you get, the risk of expeniencing type 2 diabetes is higher. However, this is not in
line with the research. This is inversely proportional to the results of Adriani's research (2017) which showed
that there was a relationship between physical activity and fasting blood sugar levels of participants with type 2
Diabetes Mellitus with p value = 0.000.

Risk Factors for Diabetes Mellitus Based on the physical Behavioral of the participants

c. Smoking
Research in Medan shows that the percentage of smokers is 29.7% of the total participants. [This research

obtained a PR value of 1,048, meaning that participants who actively smoke will experience a greater risk of

1,048 suffering from diabetes than those who did not smoke |Based on SURKERNAS data in 2016, the national -

smoking prevalence was 28.5%, the smoking prevalence according to male sex was 59%, and female smoking
was 1.6%. Based on the age group, at the age of 40-49 the highest prevalence was 39.5%, while for novice
smokers <18 years, it was 8.8% (The Indonesian Ministry of Health, 2017).

Furthermore, the results of Septyarani's research (2015) entitled Risk Factor Survey for Non-
Communicable Diseases in Rembang Regency showed that male smokers were 72.40% (Septyarani, 2015).
Smoking is one of the risk factors for non-communicable diseases and acts as the biggest contributor compared
to other nsk facters. Somecne who consumes cigarettes a day has a 2 to 4 times risk of developing coronary
heart disease, the risk of lung cancer and other PTM (The Indonesian Ministry of Health, 2017).

Cigarettes are also very closely related to the risk factors for Diabetes Mellitus because based on
information in the field there are 6 participants who have high blood sugar with blood sugar levels of = 130 mg
/ dl who are active smokers. Thus it can be said that 6 participants werw at risk of developing Diabetes Mellitus.
This 15 in line with other researchs which showed that smoking is also a risk factor for high blood sugar levels
which can lead to Diabetes Mellitus. When smoking, the blood vessels will constrict due to the substances
contained in cigarettes. In addition, it can also increase insulin resistance which causes the body to not produce
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insulin properly (Wati, 2010). To prevent the risk of non-communicable diseases, smokers can do several things
by reducing their daily cigarette consumption, or by forcing themselves to quit smoking (Gultom, 2017).

d. Consumption of Fruits and Vegetables

Research in Medan City shows that 3.75% of all participants do not eat fruit every week, meaning that
most participants generally eat fruit. This research also shows that only 7.63% of all participants do not eat
vegetables every week. Participants who experience high blood sugar are found in participants who consume
fruits and vegetables > 4 portions / week (36.02%) and (65%), this means that the participants consume fruit
and vegetables 0.57 portions per day. This standard is said to be not good enough when viewed from the
standards given by WHO, namely WHO recommends consuming 250 grams of vegetables (equivalent to two
portions and 150 grams of fruit (equivalent to three Ambon bananas, one slice of papaya or three medium-sized
oranges). Everyone consumes vegetables and fruit in a balanced way, namely 400 grams per day (WHO, 2003).

This research resulted in a Risk Prevalence calculation of 6,294 for not consuming vegetables / week,
meaning that there will be a risk of experiencing Diabetes Mellitus by 6 times compared to people who consume
vegetables / week.[The PR of not consuming fruit / week is 0.611 which means fhat people who do not consume

fruit / week will have 0.611 times the risk of suffering from Diabetess Mellitus than those who consume froit /
week. This research also showed that not consmming vegetables with a p-value of 0.000 and fruit of 0.331
increased blood sugar levels. This shows that people do not consume fruits and vegetables to maintain blood
sugar levels.

Previous research has been conducted and showed that the consumption of vegetables and fruits has a
relationship with an increase in blood sugar levels, it 1s obtained p = 0.037 less than 0.05 (Susi, 2017). This is
because consumption of fruits and vegetables can reduce the risk of developing diabetes mellitus. Consumption
of fiber found in vegetables can reduce msulin resistance in the body. When someone has consumed foods that
contain fiber, it can make a person feel full and can delay hunger and slow down the mtake of glucose in the
blood. The increase mn glucose occurs because foods containing fiber can reduce total cholesterol levels in the
body because there 1s a hypocholesterolemic effect which can reduce cholesterol absorption (Susi, 2017).

Risk Factors for Diabetes Mellitns Based on Biochemical Measurements

Participants were categonized as obese with BMI's status > 25. In this research, the calculation of PR
1.955 means that obese people will be at risk of 1.955 to suffer from diabetes. Obesity 1s a risk factor that plays
an important role in diabetes mellitus. People who are obese have excessive calorie infake. Pancreatic beta cells
are depleted and unable to produce enough insulin to compensate for excess calorie intake. As a result, blood
glucose levels become high which eventually becomes DM (Kaban, 2009). A research was conducted by Sanjaya
(2009) at Kabanan Hospital, Bali showed that subjects who were overweight or obese had a 2.7 times greater
115k of suffering from type 2 diabetes than subjects who were not obese. Participants need to have a diet low in
calories and fat, exercise regularly, and reduce their intake of high carbohydrate processed foods.

The results showed that the participants who were obese were 51.4%. This is caused by risk factors for
lack of physical activity such as spozts. It is known that participants only did their usual activities such as cooking
and traveling. The prevalence of obesity in adults in Indonesia has increased to 21.8%. This prevalence increased
from the results of the 2013 Riskesdas which stated that the obesity rate in Indonesia had only reached 14.8%.
This 1s caused by an unhealthy lifestyle such as a lack of physical activity in the community (The Indonesian
Mimstry of Health, 2018). For this reason, zesearchers suggest to the participants for always do physical activities
such as sports and eat healthy and nutritious foods.

In this research, participants who had high blood sugar levels were 186 (23.27%). This happens because
1t was found that participants who had high blood sugar levels did not do physical activity and maintain their
diet. In this research 1t 1s in line with (Dewi, 2014). The factors that affect controlling blood sugar levels are diet,
physical activity, adherence to taking medication and knowledge. Diabetes Mellitus sufferers are expected to be
able to control their blood sugar levels properly by adjusting the diet of each patient according to the 37 principle,
namely jumlah makanan (the amount of food), jenis makanan (type of food), and jadwal makan yang teratur (a
regular eating schedule). One of the benefits obtained in Diabetes mellitus sufferers is that they can contain food
by increasing the sensitivity of insulin receptors so that in the end it can reduce blood glucose levels.
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CONCLUSION

Risk factors for the incidence of diabetes mellitus in this researchs included age with the most risk age
category in the 55-59 years age category (significance: 0.001; PR: 7.897; CI: 2.704-10.975), last elementary
education (significance: 0.001; : 3,727; CI: 1,578-5,053), work as an entrepreneuvr (significance: 0.001; PR 1,230;
CIL: 0.132-0.641) and not consuming vegetables (significance: 0,000; PR: 0.158; CI: 2,383-3,989). The advice
gven by researchers to reduce high blood sugar levels is that local health workers should provide health
education through outreach to the community, especially the people of Medan City about how to reduce the
1isk of increased blood sugar or diabetes mellitus. In addition, participants or the community are expected to be
able to maintain a good diet, namely by implementing balanced nutrition, especially paying attention to
adequate vegetable consumption.
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INTRODUCTION

World Health Organization (WHO)
estimates that, globally 422 million adults aged over
18 years lived with diabetes in 2014. The largest
number of people with diabetes 15 estimated to come
from Southeast Asia and the Western Pacific,
accounting for about half the cases of diabetes in the
world. Worldwide, the number of diabetics has
increased substantially between 1980 and 2014,
mncreasing from 108 million to 422 million or about
four times as much (WHO, 2014). Furthermore, the
mumber of people with Diabetes Mellitus 1n 2015
was 415 million and it is estimated that in 2040 it
will increase to 642 million people globally
(International Diabetes Federation, 2013).

Diabetes in Southeast Asia in 2014 there
were 96 million adults with Diabetes in 11 member
countries m the Southeast Asia region. The
prevalence of diabetes among adults in the
Southeast Asian region increased from 4.1% in the
1980s to 8.0% in 2014 (WHO, 2014). Diabetes
caused 1.5 million deaths in 2012. Blood sugar
igher than the maximum lnmut resulted m an
additional 2.2 million deaths, by increasing the risk
of cardiovascular and other diseases. Forty-three
percent (43%) of these 3.7 million deaths ocourred
before the age of 70 vears. The percentage of deaths
due to diabetes that occurs before the age of 70 15
higher in low and middle income countries than in
high mncome countries (WHO, 2016).

The incidence of diabetes in the world in
2015, there were 415 million adults from countries:
North America, the Caribbean, South and Middle
America, Africa, the Middle East, North Africa, the
Western Pacific, Europe diabetes mcreased 4-fold
from 108 million in 1980s. By 2040 it is estimated
that the number will be 642 million (IDF Atlas
2015). Nearly 80%; of people with diabetes are in low
and middle income countries. In 2015, the
percentage of adults with diabetes was 8.5% (1 out
of 11 adults with Diabetes) (WHQO, 2015). The
Stepwise data functions among others, as
information, the new NCD risk factor finder and a
reference for the government for future state-level
NCD countermeasures. In addition, the benefits of
using Stepwise each country can have robust data on
NCD nisk factors and can be used as a government
program 1n overconung prionity NCD 1n the last 15
years, for example Togo, Benin, Mauritania and
Cabo Verde (Riley, 2016).

In 2015, Indonesia ranked seventh in the
world for the highest prevalence of Diabetes along
with China, India, the United States, Brazil, Russia
and Mexico with an estimated number of people
with diabetes of 10 mullion people (IDF Atlas 2013).
WHO estimates that in 2030 the number of sufferers
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of Diabetes Mellitus in Indonesia will be ranked 4™
same like i 2000 but with the number of sufferers
increasing from & 4 million in 2000 to 21.3 million
1n 2030 among the 10 largest countries with diabetes
mellitus (WHO, 2016). Diabetes with complicated
deaths (6.7%) 15 the third highest cause of death in
Indonesia (SRS, 2014). The percentage of deaths
due to Diabetes in Indonesia is the second highest
after S Lanka, the prevalence of Diabetics m
Indonesia shows an increase from 5.7% in 2007 to
6.9% m 2016 (Riskesdas, 2016). The prevalence of
diabetes mellitus in North Sumatera has increased
from 2013 (1.3%) to (1.5%) n 2018 (Ministry of
Health, 2018).

Looking at the data above, it is clear that
Diabetes Mellitus has an impact on the quality of
resources as well as a considerable increase in health
costs, therefore it 15 necessary to control Diabetes
Mellitus, one of which is to reduce diabetes risk
factors (Ministry of Health, 2015). Risk factors are
an important measure In OVEICOMING NON-
communicable diseases, mcluding Diabetes
Mellitus. Without knowing the risk factors, disease
control cannot be done optimally. Therefore,
researchers are interested in conducting a research
entitled ‘{Screening of Diabetes Mellitus and
Physical Activity Analysiy - a Stepwise WHO

Approach”. The purpose of this research is to
determune the general nsk factors and spectfic
activities of Diabetes Mellitus in Medan City, North
Sumatra Province.

METHOD

The method mn this research is a quantitative
method with cross-sectional design. The analysis m
this research 1s descriptive analysis with frequency
distribution and central distribution. The research
site was conducted in Medan, North Sumatra.
When the research is in 2019. A total of 799 people
were selected and invited to participate in this
research. [The inclusion criteria were people aged 25
to 64 years. [The exclusion criteria were pregnant

explore in this study? it should be dear enough by raising the
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women and people who were expertencing
infection.

This research works in conjunction with
several licensed screening checkpoints in Medan city
parks so that the samples taken are people who
volunteer to come for inspection. Thus the sampling
technique wsed in this research was accidental
sampling. Before being examined, the community
filled out the approval form. Data collection related
to blood biochemustry was collected by health
workers at the screening post.

The method of data collection is carried out
in this research, namely using primary data collected
and processed by the researcher directly from the
subject and the object of research. Research
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instruments  wvsing  the [Stepwise WHO
quesﬁnﬂnaire.l The WHO stepwise questionnaire

direct measurements namely: measurement of
height using the Stature Meter (stadiometer), weight

contains 3 examinations.

The first examination 1s about demographic
data (gender, age, latest education, cccupation)
which s measured by the questions m the WHO
stepwise questionnaire. The second examination is
regarding physical activity data (High Intensity
Physical Activity at Workplace, Moderate Intensity
Physical Activity at Workplace, High Intensity
Exercise, Medmm Intensity Exercise and Cycling)
which = measured by the questions mn the WHO
stepwise questionnaire. The third examination is

RESULT

measurement using scales, measunmg cholesterol
levels using cholesterol check tool, measurement of
current level of glucose with blood sugar check tool,
blood  pressure  measurements with  a
Spigmomanometer with a cuff type on the upper
arm. Univariate analysis was carried out in this
research to describe the distribution and frequency
of each wvariable. Furthermore, bivariate analysis
was also carried out in this research to see the risk
factors for diabetes mellitus using the Chy Sguare test.

Table 1. Risk Facrors for Diaberes Mellitus Incidence Based on the Demographic Characteristics

Variable il Glucose Sig PR 95% CI of OR
High Normal lower Upper
Gender
Man 358 T7(21.5%) 281 0.286 0.870 0.673 1124
(44.8%) (78.5%)
Woman 441 109(247%) 332
(33.2%) (75.3%)
Age (years)
00-64 33(0.6%) 17(32.1%)  36(679%) 0.001* 6.768 2339 10.342
35-59 70(9.5%) 27(33.5%) 49(045%) 0.001* 7.897 2,704 10.975
50-54 lo0(20%) 49(30.0%) 111 0.001* 6.327 2.395 9.207
(69.4%)
4549 100 24(240%) TJo(7o%)  0.001* 4520 1.788 1572
(12.5%)
40-44 119 30(25.2%)  89(7438%) 0.001% 4331 1.913 7.811
(14.9%%)
35-39 T9(9.9%) 15(19.0%) o64(81.0%) 0.005* 3.359 1.336 0.343
30-34 74(9.3%) 15(20.3%)  59(79.7%) 0.003* 3.644 1.430 6.758
2529 138 9(6.5%) 129 reference  reference  rgfErence  reference
(17.3%) (93.5%)
Last Edncation
Noeducation 2 (0.3%) 0(0%) 2(100%) 0431 0 1.177 1.325
Primary School 63 (7.9%) 20(41.27%) 37 0.001* 3.727 1.578 5.053
(38.73%)
Junior High 79(99%) 19(2405%) o0 0426 8,270 0.764 1.907
School (75.95%)
Senior High 79 86(22.09%) 293 0.395 8,923 0.343 1.538
School (47.4%) (77.31%)
College 276 55(19.93%) 21 reference reference rgference reference
(34.5%) (80.07%)
Occupation
Housewife 230 38(240%) 178 0.093 0.944 0.387 1.043
(29.5%) (75.4%)
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Variable 1 Glucose 5ig PR 95% Cl of OR
High Normal lower Upper

Self- 261 62(238%) 199 0.070 0.987 0.375 1.005

employment (32.7%) (76.2%)

Government 170 40(23.5%) 130 reference  reference  reference  reference

Officials (21.3%) (76.5%)

Non T1(8.9%) 8(11.3%) 03 (88.7%) 0.070 2423 0.362 1.022

Government

Officials

Private 30(3.8%) 0(20%) 24 (80%)  0.001% 1.231 0.547 2.529

employees

Unemployment 31(3.9%) 12(38.7%) 19(01.3%) 0.109 0.487 0.223 1.199

* Informarion: The variable is significanr ar 5% alpha

Based on table 1, it 1s known that the sex
distnbution of all participants shows that the
majority of the participants’ gender are women as
many as 441 (55.2%) with a sigmficance value of
0.286; meaning that there 15 no relationship between
Gender with people having high blood sugar.

Age distribution shows the majority of Iparticipants
aged are 50-54 years, as many as 160 participants
(20%;) with a significance value of 0.001; PR 6,327
and CI: 2,395-10,975. The 55-59 age category was
the age category that had the ghest PR value,
namely 7,897 with a significance value of 0.001 and
CL 2,704-10,975. Furthermore, the distribution of
the latest education shows that the majority of
participants have the latest education at the high

school level, namely 379 participants (47.4%) with a
significance value of 0.395; PR: 8,923 and CI: 0.843-
1,538. Participants who had the latest education at
the elementary level had a relationshup with the risk
of diabetes mellitus with a significance value of
0.001, PR: 3.727 and CI: 1.578-5.053. The majority
of the participants worked as entrepreneurs, namely
261 participants (32.7%) with a sigmficance (Pvalue
of 0.070) meaning that there is no relationship
between enterlreneurs with people having high blood
sugar. Participants who work as private employees
have a relationship with the risk of diabetes mellitus
with a significance value of 0.001, PR- 1.230 and CT:
0.132-0.041.

Table 2. Risk Factors for Diaberes Mellitus Based on the physical activity of the participants

Variable 2 Glucose Sig FR 95% CIof PR
High Normal lower Upper

High Intensity

Physical

Activity in The

Workplace

Yes 40(5%)  0(0.0%) 40 (100%)

No 739 112 (14%) 047 (85.3%) 0.353 1.173 1.079 1.275
(93%)

Moderate

intensity

physical acrivity

in The

Workplace

Yes 224 16(2%) 248 (31%) 0.108  0.338 0180 1.425
(28%)

No 373 96 (12%) 439 (35%)
(72%)
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Variable a Glucose Sig PR 95% CI of PR
High Normal lower Upper

High intensity

exercise

Yes 40(5%)  0(0.0%) 40 (100%)

No 759 112 (14%) 647 (85.3%) 035 0853 0777 0.918
(95%)

Moderate

exercise

intensity

Yes 224 199(88.8%) 25(112%) 0663 0947 0136 3237
(28%)

No 375 434 (84.2%) 91(13.8%)
(72%)

Cycling

Yes 343 32(9.3%) 311 (90.7%)
(43%) B i i

o 436 0(175% 376(@Eisy 20 188 00d0 8069
(37%)

Based on table 2, it is known that the
distribution of participants who did High Intensity
Physical Actrvity m the Workplace were 40
participants (3%) and did not do High Intensity
Physical activity in the Workplace was 739
participants (95%) with a significance value of 0.355
meaning that there is no relationship between High
Intensity Physical activity at Workplace with
people having high blood sugar.

The distribution of participants who did the
moderate intensity physical activity at Workplace
were 224 participants (28%) and did not do
moderate intensity physical activity at Workplace
were 573 participants (72%) with a significance
value of 0.3338 that means there is no relationship
between not doing moderate intensity physical
activity at work with people having high blood
sugar.

The distribution of participants who did
high intensity exercise were 40 participants (5%) and

did not do high intensity exercise were as many as
759 participants (95%) with a significance value of
0.353 that means there 1s no relationship between
not doing high intensity exercise with people
having high blood sugar.

Then, the distribution of participants who
did moderate intensity exercise were 224
participants (28%) and did not do moderate intensity
exercise were 375 participants (72%) with a
significance value of (.603 that means there is no
relationship between not doing moderate intensity
exercise with people having ugh blood sugar.

The distribution of participants who did
exercise cycling were 343 participants (43%) and did
not exercise cycling were 456 participants (72%)
with a significance value of 0355 that means there
1s no relationship between cycling with people
having high blood sugar.

Tabel 3. Risk Factors for Diabetes Mellitus Based on the physical Behavioral of the participants

Variable N Glucosa Sig PR 95% CI of PR

High Nommal Lower  Upper
Smoking
Yes 237(29.7%) 57(24.1%)  180(73.9%) 0.738 1.043 0.793 1.3706
No 362(70.3%) 129(22,9%)  433(77,04%

)

Fruir consumption a day (portion)
Donot  30(3,75%) 5(16.7%) 25(83.3%) 0331 0.611 0.29% 1.547
consume
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Variable N Glucosa Sig PR 95% CIof PR.
High MNommal Lower Upper

1 153 30(19,60%) 123 0,236 0.746 0543 1.167
(19,14%) (80,39%)

2 187(23,4%) 44(23,52%) 143 0.786 3.130 0.680 1331

(76,47%)

3 157 40(2547%) 117(74,52%  0.845 1.229 0.737 1.451
(19.64%) )

=4 272 07 (24,03%) 205 Reference  Reference  Refrence  Reference
(34,04%) (75,36%)

Consumption of vegetables a day (portion)

Donot  61(7,63%) 37(60,63%) 24(39,34%) 0,000* 6.294 2.383 3.989

consume

1 31(3,87%)  10(33,5%) 21(67,74%) 0.089 1.944 0.961 2.798

2 38(4,75%) 8(21,05%) 30(78,94%) 0.83e 1.088 0.560 2021

3 34(6,75%) 10(18,51%) 44(81,48%) 0.837 0927 0.526 1.684

=4 613(76,97% 121 494 Reference  Reference Reference Reference
) (19,67%) (80,32%)

* Informarion: The variable is significant ar 5% alpha

Based on table 3, it is known that
distribution of participants who smoking as many as
37 participants (24.1%) with a significance value of
0,738 that means there is no relationship between
smoking and the nisk of people having high blood
Sugar.

The distribution of participants who rarely
ate froit was 5 participants (16.7%) with a
significance value of 0.331 that means there is no
relationship between rarely ate fruit and the risk of
people having high blood sugar.

Then the distribution of participants who
rarely consumed vegetables was 37 participants
(60.03%) with a significance value of 0.000; PR:
06,294 and CI: 2,383-3,989. Then the distribution of
partictpants who rarely consume vegetables 15 37
participants (060.65%) with a significance value of
0.000; PR: 6,294 and CT: 2,383-3,989. It means that
there is a relationship between rarely eating
vegetables and the risk of people having high blood
sugar.

Tabel 4. Diabetes Mellitus Risk Factors Based on Biochemical Measurements

Variable N Glucose 5ig FR 95% Cl of PR
High Normal Lower Upper

IMT

Normal 272 46(10,91) 226 Rgfence  Reference  Reference  Reerence
(34,04%) (83.08%)

Tnder 31(3.87%) 6(19,35%) 23(80,64%) 0,732 1.179 0,532 2,460

weight

Qver 85(10.03%) 17(20%) o8 (30%) 0,514 2197 0,717 1,950

Weight

Obesity 411 117 294(71,53% 0,001 1.955 1,241 2,283
(31.43%) (28,40) )]
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This measurement of high blood sugar levels refers to the theory of the Indonesian Ministry of Health
which states that high blood sugar levels are> 140 mg/dl. Based on table 4. It 1s known that 51.4% were obese,
where as many as 117 participants (62.9%,) of them had high blood sugar levels with a significance value of
0.001; PR 1.955 and CI: 1.241-2,283. It means that there is a relationship between obese with the nisk of people
having high blood sugar.

[DISCUSION

-
—— | ted [MOW22]: 1 think authars should focusing on the

Risk Factors for Diabetes Mellitus Based on Demographic Characteristics

i. Age

The results of this research indicate that the age of 55-39 years has a significant relationship with the
incidence of diabetes mellitus with a significance value of 0.001, where 27 participants (35.3%) who are in this
age category have high blood sugar levels. This is in line with Yosmar's research (2018) which reported that age
has a close relationship with an mcrease in blood sugar, meaning that the older you get, the risk of expeniencing
type 2 diabetes is higher.

At the age of 35-39 years, a person will be 7,897 times more likely to suffer from diabetes mellitus. This
15 in line with Isnaini's research (2018) which showed that age > 45 years has a significant relationship with the
incidence of type 2 diabetes mellitus (p value = 0.010; OR: 0.312 and CT: 0.126-0.770). Age causes a decrease in
all body systems, including endocrine, where this causes msulin to be in a state of resistance so that blood sugar
becomes unstable (Isnaini, 2018). In addition, the older a person is, there will be a decrease in mitochondrial
activity in muscle cells by 35%, where this decrease will cause an increase in fat levels in muscle by 30% and
lead to msulin resistance (Sari, 2019). 40 years generally do not realize that he has diabetes mellitus (Susanti,
2018).

j. Gender

The majority of the population who suffer from diabetes mellitus is female, that is as many as 109
participants (24.7%). It's line with Hamzah's research that showed the majority who suffer diabetes mellitus is
female as many as 52 participants (32%). This is usually related to an increase in waist circumference in women
as they age where in the Willer's research (2016) which used a combined analysis of a prospective population-
based cohort research it was reported that 31% of women in Germany who experienced a 1 cm increase
waist circumference were at risk of developing diabetes mellitus type 2. Whereas the risk of type 2 diabetes
mellitus in men increased by 34% each year due to an increase of 1 kg body weight. However, in this research,
it was found that gender had no relationship with the incidence of diabetes mellitus with a significance value
of 0.286; pr: 0.870; CI: 0.073-1.124 This is mnversely proportional to research conducted by Isnaim (2018)
which shows that the gender variable has a significant relationship to the incidence of type 2 diabetes mellitus
(p value = 0.063; OR: 2.184 and CT: 0.952-5.011).

k. Educarion

The results of this research indicate that participants who have the latest education at the SD level have
a relationship with the risk of diabetes mellitus with a significance value of 0.001, PR- 3.727 and CI: 1.578-
5.053. This means that people who have last primary school education will be 3,727 times more likely to suffer
from diabetes mellitus. In this research it can be seen in Table 1 that as many as 26 participants (41.27%) in the
last elementary education category had diabetes mellitus. This research is in line with Isnaini's research (2018)
that low education has a significant relationship to the incidence of type 2 diabetes mellitus (p value = 0.007;
OR: 0.272 and CT: 0.103-0.721). Education is related to health knowledge that a person has (Sriyono, 2015).
With health knowledge, people will have awareness in maintaining their health (Wotoadmojo, 2010).

Research conducted by Yosmar (2018) also showed the same thing as the results of this research,
namely that there is a relationship (p value = 0.000) of the level of education to the risk of the incidence of type
2 diabetes mellitus, but in this research it was reported that level of high school education or the equivalent
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have the greatest risk for the incidence of type 2 diabetes mellitus. When a person has low education, their
knowledge of health will be low so that it increases the risk of diabetes mellitus (Notoadmojo, 2010).

1. Occupartion

Type of occupation is also closely related to the incidence of Diabetes mellitus, where a person's
occupation affects a person's level of physical activity (Sari, 2019). This research shows the results that work as
an private employees has a relationship with the incidence of diabetes mellitus with a significance value of
0.001, PR: 1.231 and CI: 0.132-0.641. This means that people who work as private employees have a risk of
1,231 times higher than people who do not work as private employees. In the occupation category as private
employees, as many as 6 participants (20%) who suffer from diabetes mellitus. This may occur because of being
busy at work causing a person's eating frequency to be irregular and eating out of control (Sukmaningsih, 2016).

Risk Factors for Diabetes Mellitus Based on Physical Activity

Physical activity is the movement of limbs that produces simple energy which is very important for the
body, spirit and the quality of a healthy lifestyle (Sherly, 2015), besides that physical activity is also a major
determinant of energy expenditure so it 1s important for energy balance and weight control. Based on Riskesdas
2018 data, non-communicable diseases were caused by the proportion of less physical activity of 35.5%.
Inadequate physical activity 15 one of the ten main risk factors for global death (The Indonesian Ministry of
Health, 2018).

Physical activity can control blood sugar in the body. Glucose will be converted mto energy during
physical activities. In people who rarely do physical activity such as exercising, all the food substances that enter
the body will not be burned, but stored in the body as fat and sugar. If the msulin in the body 1s not enough to
convert glucose into energy, it can cause diabetes mellitus (Agusti, 2017). Isnaimi's research (2018) states that
diabetes mellitus occurs due to several risk factors, namely lack of physical activity, genetic factors, unhealthy
Iifestyles, and smoking behavior. This was also reported in Riskesdas 2018 that people who do not do physical
activity (20-30%) are more at risk of contracting non-communicable diseases and even causing death (The
Indonesian Ministry of Health, 2018).

The physical activity variables in this research were categorized into 5, namely high intensity physical
activity in the Workplace, moderate intensity physical activity in the Workplace, cycling, high intensity exercise
and moderate intensity exercise. This research shows that there is no significant relationship between the
participants' physical activity and the incidence of diabetes mellitus. That is, physical activity is not a risk factor
for diabetes mellitus. This is inversely proportional to the results of Adnani’s research (2017) which showed that
there was a relationship between physical activity and fasting blood sugar levels of participants with type 2
Diabetes Mellitus with p value = 0.000.

It's also inversely proportional to the results of Sari’s research (2019) which showed that there was a
relationship between physical activity and fasting blood sugar levels of participants Diabetes Mellitus with p
value = 0.009. Where in San's (2019) study most of the participants were in the non-working group and were
also female. This group is housewives. Therefore, based on the results of this study, the researchers assessed that
physical activity was not a risk factor for diabetes mellitus because the majority of participants in this study were
a group of workers, whose occupations included self employment (32.7%), Government Officials 170 (21.3%),
Non Government Officials (8.9%) and Private employees (3.8%) compared to participants who were only a
housewife (29.5%).

Risk Factors for Diabetes Mellitus Based on the physical Behavioral of the participants

e. Smoking

Research in Medan shows that the percentage of smokers at high glucose levels 1s only 24.1% of the
total participants. This research obtain a p value of 0.738, meaning that smoking is not a risk factor in the
incidence of diabetes mellitus. This research is inversely proportional to Septyarani's (2015) research entitled
Risk Factor Survey for Non-Communicable Diseases in Rembang Regency which shows that male smokers are
72.40°% (Septyarani, 2015). Smoking is a risk factor for non-communicable diseases and is the biggest contributor
compared to other risk factors. A person who consumes cigarettes a day has a 2 to 4 times risk of developing
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coronary heart disease, the risk of lung cancer, and other PTM (Ministry of Health of the Republic of Indonesia,
2017).

In theory, smoking is also very closely related to the risk factors for Diabetes Mellitus because based on
information in the field there are 6 participants who have high blood sugar with blood sugar levels > 130 mg /
dl who are active smokers. This is in line with other studies which show that smoking is also a risk factor for
high blood sugar levels that can lead to Diabetes Mellitus (Fatimah, 2015). According to Slagter et al (2013),
smoking habits are associated with an increase in the prevalence of metabolic syndrome and an increase in Body
Mass Index (BMI). This increase is associated with an increased risk of decreased HDL (High Desity
Lipoprotem) cholesterol, and higher triglycerides and an increase m waist circomference. According to Hilawe
et al (2015), the concentration of adiponectin appears to partially mediate the effect of smoking on diabetes. To
prevent the risk of non-communicable diseases, smokers must reduce or even stop their daily cigarette
consumption.

f. Consumprion of Fruits and Vegerables

Research in Medan City shows that participants who rarely consumed fruit and had high glucose levels
were 16.7% with a significance value of 0.331; PR 0.611 and CI: 0.296-1.547. These findings suggest that fruit
1s not a 11sk factor for diabetes mellitus. However, people who rarely eat vegetables in the research were a risk
factor with a significance value of 0.000.

This research resulted in a Risk Prevalence calculation of 6,294 if they did not eat vegetables / week,
meaning that there would be a risk of experiencing Diabetes Mellitus by 0 times compared to people who ate
vegetables / week. The prevalence rate of not consuming fruit / week is 0.611, which means that people who
do not consume fruit / week have 0.611 times the risk of suffering from Diabetess Mellitus compared to people
who consume fruit / week. This research also showed that not consuming vegetables with a p value of 0.000
can increase blood sugar levels.

Previous research has been conducted and shows that the consumption of vegetables and frut has a
relationship with mcreasing blood sugar levels obtained by p = 0.037 less than 0.05 (Susi, 2017). This is because
consumption of fruits and vegetables can reduce the risk of developing diabetes mellitus. Consumption of fiber
found in vegetables can reduce msulin resistance in the body. When someone has eaten foods that contain fiber,
it can make a person feel full and can delay hunger and slow down the intake of glucose in the blood. The
increase in glucose occurs because foods containing fiber can reduce total cholesterol levels in the body because
there 1s a hypocholesterolenuc effect which can reduce cholesterol absorption (Susi, 2017).

Risk Factors for Diabetes Mellitus Based on Biochemical Measurements

Participants were categorized as obese with BMI's status = 25. In this research, the calculation of PR
1.955 means that obese people will be at nisk of 1.955 to suffer from diabetes. Obesity 15 a risk factor that plays
an important role in diabetes mellitus. A person who is obese in his body accumulates excess fat. Fat tissue is an
active endocrine tissue that can release adipose cytokines. These adipose cytokines have a proinflammatory
effect and can mterfere with insulin signaling pathways which can lead to insulin resistance. This situation causes
an increase in blood glucose levels in a person (Fadilah, 2015). A research was conducted by Kabosu (2019) at
Bhayangkara Hospital, Kupang City showed that subjects who were obese had 3,826 times greater risk of
suffering from type 2 diabetes than subjects who were not obese. It's also in line with Trisnawati's research
(2013) that showed obesity had a significant relationship with the incidence of diabetes mellitus where
participants who were obese were 4.43 times greater than those who were not obese.

The results showed that the participants who were obese were 51.4%. Diabetes Mellitus sufferers are
expected to be able to control their blood sugar levels properly by adjusting the diet of each patient according to
the 3J principle, namely jumlah makanan (the amount of food), jenis makanan (type of food), and jadwal makan
vang teratur (a regular eating schedule).

CONCLUSION

Risk factors for the incidence of diabetes mellitus in this researchs included age with the most risk age
category in the 55-39 vears age fategory (significance: 0.001; PR: 7.897; CT: 2.704-10.975), last primary school
education (significance: 0.001; : 3,727; CI: 1,578-5,053), work as a private employees (significance: 0.001; PR:
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1,231; CI: 0.132.0.641) and not consuming vegetables (significance: 0,000; PR: 0.158; CT: 2,383-3,989). The | Commented [MOU23]: | think the conclusion doesn't need

numeric values of the statistical analysis.

advice given by researchers to reduce high blood sugar levels is that local health workers should provide health
education through outreach to the community, especially the people of Medan City about how to reduce the
risk of increased blood sugar or diabetes mellitus. In addition, participants or the community are expected to be
able to maintain a good diet, namely by implementing balanced nutrition, especially paying attention to
adequate vegetable consumption.
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INTRODUCTION

World Health Organization (WHO)
estimates that, globally 422 million adults aged over
18 years lived with diabetes in 2014 The largest
mmber of people with diabetes is estimated to come
from Southeast Asia and the Western Pacific,
accounting for about half the cases of diabetes in the
world. Worldwide, the number of diabetics has
increased substantially between 1980 and 2014,
increasing from 108 million to 422 million or about
four times as much (WHO, 2014). Furthermore, the
mmber of people with Thabetes Mellitus in 2013
was 415 million and it is estimated that in 2040 it
will increase to 642 million people globally
{International Diabetes Federation, 2013).

Diabetes in Southeast Asia in 2014 there
were 96 million adults with Dhabetes in 11 member
countries in the Southeast Asia region. The
prevalence of diabetes among adults in the
Southeast Asian region increased from 4.1% in the
1980s to 8.6% in 2014 (WHO, 2014). Diabetes
cansed 1.5 million deaths in 2012. Blood sugar
higher than the maximum limit resulted in an
additional 2.2 million deaths, by increasing the risk
of cardiovascular and other diseases. Forty-three
percent (43%) of these 3.7 million deaths occurred
before the age of 70 years. The percentage of deaths
due to diabetes that occurs before the age of 70 is
higher in low and middle income countries than in
high income countries (WHO, 2016).

The incidence of diabetes in the world in
2013, there were 415 million adults from countries:
North America, the Caribbean, South and Middle
America, Africa, the Middle East, North Africa, the
Western Pacific, Europe diabetes increased 4-fold
from 108 million in 1980s. By 2040 it is estimated
that the number will be 642 million (IDF Atlas
2015). Nearly 80% of people with diabetes are in low
and middle income countries. In 2015, the
percentage of adults with diabetes was 8.5% (1 out
of 11 adults with Diabetes) (WHO, 2015). The
Stepwise data fonctions among others, as
information, the new NCD risk factor finder and a
reference for the government for future state-level
NCD countermeasures. In addition, the benefits of
using Stepwise each country can have robust data on
NCD risk factors and can be used as a government
program in overcoming priority NCD in the last 135
years, for example Togo, Benin, Mauritania and
Cabo Verde (Riley, 2016).

In 2015, Indonesia ranked seventh in the
world for the highest prevalence of Diabetes along
with China, India, the United States, Brazil, Russia
and Mexico with an estimated number of people
with diabetes of 10 million people (IDF Atlas 20135).
WHO estimates that in 2030 the mumber of sufferers

of Diabetes Mellitus in Indonesia will be ranked 4%
same like m 2000 but with the number of sufferers
increasing from & 4 million n 2000 to 21.3 million
in 2030 among the 10 largest countries with diabetes
mellitns (WHO, 2016). Diabetes with complicated
deaths (6.7%) is the third highest cause of death in
Indonesia (SRS, 2014). The percentage of deaths
due to Diabetes in Indonesia 1s the second highest
after Sri Lanka, the prevalence of Diabetics in
Indonesia shows an increase from 5.7% in 2007 to
0.9% m 2016 (Riskesdas, 2010). The prevalence of
diabetes mellitus in North Sumatera has increased
from 2013 (1.3%) to (1.5%) in 2018 (Ministry of
Health, 2018). Looking at this data, it is clear that
Diabetes Mellitus has an impact on the quality of
resources as well as a considerable increase in health
costs, therefore it is necessary to control Diabetes
Mellitus, one of which is to reduce diabetes risk
factors (Minstry of Health, 2015).

The prevalence of Diabetes Mellitus based
on a doctor's diagnosis increased from 6.9% in 2013
to 8.5% in 2018. In fact, only 25%; of the Indonesian
population knows that their condition is suffering
from Diabetes Mellitus (The Indonesian Ministry of
Health, 2020). From this data, it can be seen that the
health screening carried out in Indonesia has not
been maximized. Therefore, health screening is very
important to be carried out effectively and efficiently
so that people can know their actual condition. In
addition, it is necessary to know the risk factors that
may occur after screening is carried out. Risk factors
are an important measure in OVEICOMING non-
communicable diseases, including Diabetes
Mellitus. Without knowing the risk factors, disease
control cannot be carried out optimally. Then,
physical activity also contributes to preventing and
managing noncommunicable diseases such as
Diabetes Mellitus (WHO, 2020). Thus, researchers
are interested in conducting a study entitled
“Screening of Dhiabetes Mellims and Physical
Activity Analysis : a Stepwise WHO Approach. The
purpose of this study was to determine the general
risk factors and specific activities of Diabetes
Mellitus in Medan City, North Sumatra Province.

METHOD

The method in this research is a quantitative
method with cross-sectional design. The analysis in
this research is descriptive analysis with frequency
distribution and central distribution. The research
site was conducted in Medan, North Sumatra.
When the research is in 2019. A total of 799 people
were selected and invited to participate in this
research. The inclusion criteria were people aged 25
to 64 years. The exclusion criteria were pregnant
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women and people who were experiencing
infection.

This research works in conjunction with
several licensed screening checkpoints in Medan city
parks so that the samples taken are people who
volunteer to come for inspection. Thus the sampling
technique used in this research was accidental
sampling. Before being examined, the community
filled out the approval form. To find out the
participants were in the age range of 25 to 64 years,
it was seen from the participant's identity card
(KTP). Data collection related to blood
biochemistry was collected by health workers at the
screening post.

The method of data collection s carried out
in this research, namely using primary data collected
and processed by the researcher directly from the
subject and the object of research. Research
instruments using the Stepwise WHO questionnaire
(WHO, 2004). The WHO stepwise questionnaire
contains 3 examinations.

RESULT

The first examination is about demographic
data (gender, age, latest education, occupation)
which is measured by the questions in the WHO
stepwise questionnaire. The second examination is
regarding physical activity data (High Intensity
Physical Activity at Workplace, Moderate Intensity
Physical Activity at Workplace, High Intensity
Exercise, Medium Intensity Exercise and Cycling)
which is measured by the questions in the WHO
stepwise questionnaire. The third examination is
direct measurements namely: measurement of
height using the Stature Meter (stadiometer), weight
measurement using scales, measuring cholesterol
levels using cholesteral check tool, measurement of
current level of glucose with blood sugar check tool,
blood  pressure  measurements  with  a
Spigmomanometer with a cuff type on the upper
arm. Univariate analysis was carried out in this
research to describe the distribution and frequency
of each wvariable. Furthermore, bivariate analysis
was also carried out in this research to see the risk
factors for diabetes mellitus using the Chf Sguare test.

Table 1. Risk Facrors for Diaberes Mellitus Incidence Based on the Demographic Characteristics

Variable 1 Glucose Sig PR 95% CIof OR
High Normal lower Upper
Gender
Man 358 17(21.5%) 281 0.286 0.370 0.673 1.124
(44.8%) (78.53%)
Woman 441 109 (24.7%) 332
(55.2%) (75.3%)
Age (years)
60-54 53 (6.6%) 17(32.1%)  36(67.9%) 0.001% 6.768 2.339 10.342
55-59 76(9.5%)  27(35.5%) 49(64.5%) 0.001* 7.897 2.704 10.975
50-54 160(20%) 49(30.6%) 111 0.001* 6.327 2.395 9.207
(69 4%)
4549 100 24(240%) To(7e%) - 0.0017 4526 1.788 1.572
(12.5%)
40-44 119 30(25.2%)  89(748%) 0.001% 43831 1913 1811
(14.9%)
35-39 19(9.9%) 15(19.0%)  o64(31.0%) 0.005* 3.359 1.336 0.343
30-34 M409.3%)  15(20.3%) 9 (79.9%) 0.003* 3044 1.430 0.758
25.29 138 9(6.5%) 129 reference  refevence  rgference  reference
(17.3%) (93.5%)
Last Educarion
Noeducation  2(0.3%) 0 (0%) 2(100%) 0481 0 1.177 1.325
Primary School 63 (7.9%) 20(41.27%) 37 0.001* 3.727 1.578 5.053
(58.73%)
Junior High 79(9.9%) 19(24.05%) a0 0.426 8.270 0.704 1.907
School (75.95%)
Sentor High 9 80(22.69%) 293 0.395 8.923 0.843 1.538
School (47 4%) (77.31%)
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Variable il Glucose Sig PR 95% CI of OR
High Normal lower Upper

College 276 33(1993%) 21 reference reference rgference reference
(34.5%) (80.07%)

Occuparion

Housewife 230 JB(24.0%) 178 0.093 0.944 0.387 1.043
(29.5%) (75.4%)

Self 261 62(2338%) 199 0.070 0.987 0.375 1.003

employment (32.7%) (76.2%)

Government 170 40 (23.5%) 130 reference  reference  rgfErence  reference

Officials (21.3%) (76.5%)

Nen T1(8.9%) 8(11.3%) 03 (88.7%) 0.070 2423 0.302 1.022

Government

Officials

Private 30(3.8%) 0(20%) 24(80%)  0.001* 1.231 0.547 2529

employees

Unemployment  31(3.9%) 12(38.7%) 19(61.3%) 0.109 0.487 0.223 1.199

* Informartion: The variable is significant at 5% alpha

Based on table 1, it is known that the sex
distribution of all participants shows that the
majority of the participants' gender are women as
many as 441 (55.2%) with a significance value of
0.286; meaning that there is no relationship between
Gender with people having high blood sugar.

Age distribution shows the majority of
Iparticipants aged are 50-34 years, as many as 160
participants (20%) with a significance value of 0.001;
PR: 6.327 and CI: 2.395:9.207. The 55-59 age
category was the age category that had the highest
PE. value, namely 7.897 with a significance value of
0.001 and CI: 2.704-10975. Furthermore, the
distribution of the latest education shows that the
majority of participants have the latest education at

the high school level, namely 379 participants
(47.4%) with a significance value of 0.395; PR- 8.923
and CT: 0.843-1.538. Participants who had the latest
education at the elementary level had a relationship
with the risk of diabetes mellitus with a significance
value of 0.001, PR: 3.727 and CI: 1.578-5.053. The
majority of the participants worked as
entrepreneurs, namely 261 participants (32.7%) with
a significance (Pvalue of 0.070) meaning that there is
no relationship between enterlreneurs with people
having high blood sugar. Participants who work as
private employees have a relationship with the nisk
of diabetes mellitus with a significance value of
0.001, PR- 1.230 and CT: 0.132-0.641.

Table 2. Risk Factors for Diabetes Mellitus Based on the physical activity of the participants

Variable Glucose

Sig PR 95% CI of PR

High

Normal

lower Upper

High Intensiry
Physical
Activity in The
Workplace

Yes 40(5%) 0(0.0%)

40 (100%)

No 759
(95%)

112 (14%)

647 (35.3%)

035 1173 1.079 1275

Moderate
intensity
physical activity
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Variable 1 Glucose Sig PR 95% CI of PR
High Normal lower Upper

in The

Workplace

Yes 224 16(2%) 248 (31%) 0108 0338 0180 1425
(28%)

No 575 96 (12%) 439 (55%)
(72%)

High intensiry

exercise

Yes 40 (%)  0(0.0%) 40 (100%)

No 739 112 (14%) od7(85.3%) 035 083 071 0.918
(95%)

Moderare

exercise

intensity

Yes 224 199 (88.8%) 25(11.2%) 0663 0947 0136 3.237
(28%)

No 373 454 (84.2%) 91 (15.8%)
(712%)

Cycling

Yes 343 32(9.3%) 311(90.7%)
(43%) . : :

o 556 B0(175%) 3l6(@5) 0240 1880 0640 8.0
(37%)

Based on table 2, it is known that the
distribution of participants who did High Intensity
Physical Activity in the Workplace were 40
participants (3%) and did not do High Intensity
Physical activity in the Workplace was 759
participants (95%) with a significance value of 0.355
meaning that there is no relationship between High
Intensity Physical activity at Workplace with
people having high blood sugar.

The distribution of participants who did the
moderate intensity physical activity at Workplace
were 224 participants (28%) and did not do
moderate intensity physical activity at Workplace
were 575 participants (729%) with a significance
value of 0.3338 that means there is no relationship
between not doing moderate intensity physical
activity at work with people having high blood
SUZAr.

The distribution of participants who did
high intensity exercise were 40 participants (5%) and
did not do high intensity exercise were as many as
759 participants (%5%) with a significance value of
0.355 that means there is no relationship between
not doing high intensity exercise with people
having high blood sugar.

Then, the distribution of participants who
did moderate intensity exercise were 224
participants (28%) and did not do moderate intensity
exercise were 575 participants (72%) with a
significance value of 0.663 that means there is no
relationship between not doing moderate intensity
exercise with people having high blood sugar.

The distribution of participants who did
exercise cycling were 343 participants (43%) and did
not exercise cycling were 456 participants (72%)
with a significance value of 0.355 that means there
is no relationship between cycling with people
having high blood sugar.

Tabel 3. Risk Factors for Diabetes Mellitus Based on the physical Behavioral of the participants

Variable N Glucosa Sig PR 95% CI of PR
High Normal Lower  Upper

Smoking

Yes 237(29.7%) 57(24.1%) 180(759%) 0738 1.043 0.798 1.376
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Variable N Glucosa Sig PR 95% CIof PR
High Nommal Lower  Upper
No 362 (70.3%) 129(22.9%) 433(77.08%
)

Fruit consmmption a day (portion)

Donot  30(3.75%) 5(16.7%) 25(83.3%) 0331 0.611 0.29 1.547

CONSUMmE

1 153 30(19.00%) 123 0236 0746 0543 1.167
(19.14%) (80.39%)

2 187 (23.4%) 44(23.52%) 143 0.786 3.130 0.680 1.331

(70.47%)

3 157 40(25.47%) 117(7452% 0845 1.229 0.737 1.451
(19.64%) )

=4 272 67(24.63%) 205 Reference Reference Reference Reference
(34.04%) (75.36%)

Consumprion of vegerables a day (portion)

Donot  61(7.03%) 37(00.65%) 24(39.34%) 0.000* 0.294 2383 3.989

CONSUMmE

1 31(3.87%) 10(33.5%) 2167.74%) 0.089 1944 0.961 2798

2 38(4.75%) 8(21.05%) 30(78.94%) 0836 1.088 0.566 2.021

3 346.75%) 10(18.51%) 44(81.48%) 0837 0.927 0.526 1.084

=4 ol37e.97% 121 494 Refrence  Reference  Reference  Roference
) (19.67%) (80.32%)

* Informarion: The variable is significant at 5% alpha

Based om table 3, it is known that
distibution of participants who smoking as many as
57 participants (24.1%) with a significance value of
0.738 that means there is no relationship between
smoking and the risk of people having high blood
sugar.

The distribution of participants who rarely
ate fruit was 5 participants (16.7%) with a
significance value of 0.331 that means there is no
relationship between rarely ate fruit and the risk of
people having high blood sugar.

Then the distribution of participants who
rarely consumed vegetables was 37 participants
(60.65%) with a significance value of 0.000; PR:
6.294 and CT: 2.383-3.989. Then the distribution of
participants who rarely consume vegetables is 37
participants (60.65%) with a significance value of
0.000; PR: 6.294 and CI: 2.383-3.989. It means that
there is a relationship between rarely eating
vegetables and the risk of people having high blood
sugar.

Tabel 4. Diabetes Mellitus Risk Facrors Based on Biochemical Measurements

Variable N Glucose Sig PR 95% Clof PR
Hizh Normal Lower Upper

IMT

Normal 272 46 (16.91) 226 Reffence Reference  Reerence Reference
(34.04%) (83.08%)

Under 31(3.87%) o6(19.35%) 25(80.04%) 0732 1.179 0.532 2450

weight

Over 85(10.63%) 17(20%) o8 (80%) 0.514 2.197 0.717 1.950

Weight

Obesity 411 117 294(71.53% 0.001 1.955 1.241 2.283
(31.43%) (25.40) )
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This measurement of high blood sugar levels refers to the theory of the Indonesian Ministry of Healt]
which states that high blood sugar levels are 140 mg/dl. Based on table 4. It is known that 51 4% were obese
where as many as 117 participants (62.9%;) of them had high blood sugar levels with a significance value o
0.001; PR 1.955 and CI: 1.241-2.283. It means that there is a relationship between obese with the risk of peopl
having high blood sugar.

DISCUSION
Risk Factors for Diabetes Mellitus Based on Demographic Characteristics

m. Age

The results of this research indicate that the age of 33-9 years has a significant relationship with th
incidence of diabetes mellitus with a significance value of 0.001, where 27 participants (35.5%) who are in thi
age category have high blood sugar levels. This 15 in line with Yosmar's research (2018) which reported that ag
has a close relationship with an increase in blood sugar, meaning that the older you get, the risk of experiencin,
type 2 diabetes is higher.

At the age of 53-39 years, a person will be 7.897 times more likely to suffer from diabetes mellitus. Thi
15 in line with Isnamni's research (2018) which showed that age = 45 years has a significant relationship with th
incidence of type 2 diabetes mellitus (p value = 0.010; OF: 0.312 and CI: 0.126-0.770). Age causes a decrease i
all body systems, including endocrine, where this causes msulin to be in a state of resistance so that blood suga
becomes unstable (Isnaini, 2018). In addition, the older a person is, there will be a decrease in mitochondria
activity in muscle cells by 33%, where this decrease will cause an increase in fat levels in muscle by 30% am
lead to insulin resistance (5ari, 2019). 40 vears generally do not realize that he has diabetes mellitus (Susanti
2018).

1. Education

The results of this research indicate that participants who have the latest education at the Primary
School level have a relationship with the nisk of diabetes mellitus with a sigmficance value of 0.001, PE- 3. 727
and CT: 1.578-5.053. This means that people who have last primary school education will be 3,727 tunes more
likely to suffer from diabetes mellitus. In this research it can be seen in Table 1 that as many as 26 participants
(41.27%) in the last elementary education category had diabetes mellitus. This research is in line with Isnaini's
research (2018) that low education has a significant relationship to the incidence of type 2 diabetes mellitus (p
value = 0.007; OR: 0.272 and CI: 0.103-0.721). Education is related to health knowledge that a person has
{Sriyono, 2015). With health knowledge, people will have awareness in maintaining their health (Notoadmojo,
2010;.

Pesearch conducted by Yosmar (2018) also showed the same thing as the results of this research,
namely that there is a relationship (p value = 0.000) of the level of education to the risk of the incidence of type
2 diabetes mellitus. When a person has low education, their knowledge of health will be low so that it increases
the risk of diabetes mellitus (Notoadmojo, 2010).

0. Occuparion

Type of occupation is also closely related to the incidence of Diabetes mellitus, where a person's
occupation affects a person's level of physical activity (Sari, 2019). This research shows the results that work as
an private employees has a relationship with the incidence of diabetes mellitus with a significance value of
0.001, PR: 1.231 and CI: 0.132-0.641. This means that people who work as private employees have a risk of
1,231 times hugher than people who do not work as private employees. In the occupation category as private
employees, as many as O participants (20%) who suffer from diabetes mellitus. This may occur because of being
busy at work causing a person's eating frequency to be irregular and eating out of control (Sukmaningsih, 2016).

Risk Facrors for Diabetes Mellimis Based on Physical Activiry
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Physical activity is the movement of limbs that produces simple energy which is very important for the
body, spint and the quality of a healthy Lifestyle (Sherly, 2015), besides that physical activity is also a major
determinant of energy expenditure so it 1s important for energy balance and weight control. Based on Fiskesdas
2018 data, non-communicable diseases were caused by the proportion of less physical activity of 35.5%.
Inadequate physical activity is one of the ten main risk factors for global death (The Indonesian Ministry of
Health, 2018).

Physical activity can control blood sugar m the body. Glucose will be converted mto energy during
physical activities. In people who rarely do physical activity such as exercising, all the food substances that enter
the body will not be burned, but stored in the body as fat and sugar. If the insulin in the body is not enough to
convert glucose into energy, it can cause diabetes mellitus (Agusti, 2017). Isnaini's research (2018) states that
diabetes mellitus occurs due to several risk factors, namely lack of physical activity, genetic factors, unhealthy
lifestyles, and smoking behavior. This was also reported in Riskesdas 2018 that people who do not do physical
activity (20-30%) are more at risk of contracting non-communicable diseases and even causing death (The
Indonesian Ministry of Health, 2018).

The physical activity variables in this research were categorized into 5, namely high mtensity physical
activity in the Workplace, moderate intensity physical activity in the Workplace, cycling, high intensity exercise
and moderate intensity exercise. But this research shows that there is no significant relationship between the
participants' physical activity and the incidence of diabetes mellitus. That is, physical activity is not a risk factor
for diabetes mellitus. This is inversely proportional to the results of Adriani’s research (2017) which showed that
there was a relationship between physical activity and fasting blood sugar levels of participants with type 2
Diabetes Mellitus with p value = 0.000.

It's also mnversely proportional to the results of Sart's research (2019) wiuch showed that there was a
relationship between physical activity and fasting blood sugar levels of participants Diabetes Mellitus with p
value = 0.009. Where in San's (2019) study most of the participants were in the non-working group and were
also female. This group is housewives. Therefore, based on the results of this study, the researchers assessed that
phrysical activity was not a risk factor for diabetes mellitus because the majority of participants in this study were
not housewives but they were a group of workers, whose occupations included self employment (32.7%),
Government Officials 170 (21.3%), Non Government Officials (8.9%) and Private employees (3.8%) compared
to participants who were only a housewife (29.5%).

Risk Factors for Diabetes Mellitus Based on Participants’ Physical Behavior in Vegetable Consumption

This research in Medan City shows that participants who rarely consume are at nisk of suffering from
diabetes mellitus with a sigmificance valoe of 0.000; PR = 6,294 These findings indicate that rarely eating
vegetables makes individuals at risk of 0,294 times to suffer from Diabetes Mellitus.

Supported by previous research that consumption of vegetables and fruit has a relationship
with increased blood sugar levels obtained p = 0.037 less than 0.05 (Susi, 2017). It is because the
consumption of fruits and vegetables can reduce the risk of developing Diabetes Mellitus.
Consumption of fiber found in vegetables can reduce insulin resistance in the body, When a person
has eaten foods that contain fiber, it can make a person feel full and can delay hunger and slow down
the intake of glucose in the blood. Increased glucose occurs because foods containing fiber can reduce
total cholesterol levels in the body because there is a hypocholesterolemic effect that can reduce
cholestercl absorption (Susi, 2017).

Risk Factors for Diabetes Mellitus Based on Biochemical Measurements

Participants were categorized as obese with BMI's status > 23. In this research, the calculation of PR
1.935 means that obese people will be at risk of 1.933 to suffer from diabetes. Obesity 1s a risk factor that plays
an important role in diabetes mellitus. A person who is obese in his body accumulates excess fat. Fat tissue is an
active endocrine tissue that can release adipose cytokines. These adipose cytokines have a proinflammatory
effect and can interfere with insulin signaling pathways which can lead to insulin resistance. This situation causes
an increase in blood glucose levels in a person (Putri, 2013). A research was conducted by Kabosu (2019) at
Bhayangkara Hospital, Kupang City showed that subjects who were obese had 3,820 times greater risk of
suffering from type 2 diabetes than subjects who were not obese. It's also in line with Trisnawati's research
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(2013) that showed obesity had a significant relationship with the incidence of diabetes mellitus where
participants who were obese were 4 43 times greater than those who were not obese.

The results showed that the participants who were obese were 51 4%. Diabetes Mellitus sufferers are
expected to be able to control their blood sugar levels properly by adjusting the diet of each patient according to
the 3J principle, namely jumlah makanan (the amount of food), jenis makanan (type of food), and jadwal makan
vang teratur (a regular eating schedule).

CONCLUSION

Risk factors for the incidence of diabetes mellitus in this researchs included age with the most risk age
category in the 55-39 years age category, last primary school education, work as a private employees and not
consuming vegetables. The advice given by researchers to reduce high blood sugar levels 1s that local health
workers should provide health education through outreach to the community, especially the people of Medan
City about how to reduce the risk of increased blood sugar or diabetes mellitus. In addition, participants or the
community are expected to be able to maintain a good diet, namely by implementing balanced nutrition,
especially paying attention to adequate vegetable consumption.

AKNOWLEDGEMENT
Thanks to colleagues who have worked together to complete this journal well and on time.

REFERENCES
Agusti, Nur. et al. (2017). Survey of risk factors for non-communicable diseases in 2017 Halu Oleo University

students. Jimkesmas. 2(6). DOL ptfp.//dx.doiorg/10 37887/ umkesmas v2i6 J878 Available at -
hitp://ois uho.ac.id/index php/JIMEESMAS farticle/view /2878

International Diabetes Federation (IDF). (20153). IDF Diabetes Atlas Seventh Edition 2015. Brussels:
International Diabetes Federation

Isnatni, Nur, Ratnasani. (2018). Risk Factors Was Affects of Diabetes Mellitus Type. Journal of Nursing and
Midwifery Aisyiyah. 14 (1). DOI.  https://doiorg/10.31101/jkk 550. Available at
hitps://ejournal unisavogya.ac.id/ejournal/index php./jkk/article/view/ 550.

Kabosu, Renata Aryndra Sukma., et al. (2019). Risk Factors for Type Two Diabetes Mellitus at Bhayangkara
Hospital, EKupang City. Timorese Journal of Public Health, 1(1), pp. 11-23. DOIL:
https://doi.org/ 1033508/ tjph.v111.2122. Available at :
hitps://ejurnal undana ac.id/TIPH/article/view/2122study

Notoadmodjo, 5. (2010). Behavioral Health Sciences. Jakarta: Rineka Cipta.

Putri, Andi Fadilah Yusran., er al (2015). The Relationship between Obesity Degree and Fasting Blood Sugar
Levels in Comumtlﬂs in Batung Taba Village and Korong Gadang Village, Padang City. Jumal
Eeseharan Andalas, 4(3), pp. 707-711. DOL https://doi org/10.25077/jka v4i3 351

Riley, Leanne. Et al. (2016). The Wold Health Organization STEPwise Approach To Noncommunicable
Disease Risk-Factors Surveillance: Methods, Challenges, and Opportunities. American Journal of Public
Healeh, 106(1), pp. 74-78. DO : 10.2105/AJPH.2015.302952

Sari, MNonita & Agus Purnama. (2019). Physical Activity and Its Relationship with the Incidence of Diabetes
Mellitvs. Window of Health : Jumal Kesehatan, 2(4), pp. 368-381. Availabe at
bitp://jurnal femumi ac.id/index php/woh/article/view/ wohl408.

Sukmaningsih, Wahyu Ratri. (2016). “Risk Factors for T}'pe IT Diabetes Mellitus in the Work Area of Puskesmas
Purwodiningratan Surakarta. Muhammaddivah University Surakarta Muhammadivah Surakara
Ultfversiry. Available at : hitp://eprints ums ac.1d/42800/ .

Sust, N. (2017). Differences in consumption of vegetables and fruit in normal subjects and people with type 2
diabetes mellitus. Darussalam Nurrition Journal, 1(2), op. 3744 DOT:
bttp://dx doiorg/10.21111/dny v1i2 1344

The Indonesian Ministry of Health. (2015). Disease, Control; Environment, Health. Technical guidelines for
Measuring Risk Factors for Diabetes Mellitus.

47



Author, Author / Unnes Journal of Public Health 3 (30 (20330

The Indonesian Ministry of Health. (2016). Basic Health Research (RISKESDAS) 2016. Jakarta: Health
research and development agency.

The Indonesian Ministry of Health. (2017). Won-communicable disease control program.

The Indonesian Ministry of Health. (2018). Basic Health Research (RISKESDAS) 2018. Jakarta: Health
research and development agency

The Indonesian Ministry of Health. (2020). Stay Productive, Prevent and Cwvercome Diabetes
Mellitus. Data and Information Center of The Indonesian Ministry of Health (INFODATIN).

Trisnawati, 5. K. & Setyorogo, 5. (2013). Risk Factors for Type 2 Diabetes Mellitus at the Cengkareng District
Health Center, West Ja]-:a_ﬂ:a 2012 J’ﬂmaf ﬂfm.s;& Kesefmmu :a{l}, . 6-11.  Available at :

[ = L e ji-di-g An i

kecaﬂmtm c ’ TENT- akaﬂ’t-buﬂ-mhun EDIE ht_ml
WHO. (2004), WHO S5TEPS Insttument (Core and Expanded), Awvailable at
https:/ /www who.int/ncds/surveillance/steps/STEPS Instrument v2.1.pdf

WHO. (2014). Global Report On Diabetes. France: World Health Organization.
WHO. (2015). Global Report On Diabetes. France: World Health Organization.
WHO. (2016). Global Report On Diabetes. France: World Health Organization.

WHO. (2020). Physical activity. Available at : https://www who int/news room/fact-sheets/detail/'physical-

activity
Yosmar, et al. Survey of Diabetes Mellitus Risk to the Community of Padang City. Jurnal Safns Farmasi & Elinis,
). PP 134-141. DOI : 1025077 /5sfk 0.2 134-141 2018 Available at

‘hitp:/ fisfk ffarmasi vnand ac id/index php/sfk/article view /261

48



5. Copyediting (24-07-2021)

M Gmail Zata Ismah <zataismah@gmail.com>
Editing and layout process

2 pesan

Unnes Journal Of Public Health <ujph@mail.unnes.ac.id> 24 Juli 2022 pukul 20.46

Kepada: Zata Ismah <zataismah@gmail.com>

Dear Author,

We are in the editing and layout process. We need you to check the attached file. Please confirm if there is any problem. We wait for your response until 27 July

2022; 11:00 PM (Jakarta Time).
Thank you.

Best regards,
Fitri Indrawati

Unnes Journal of Public Health

Jurusan llmu Kesehatan Masyarakat, Universitas Negeri Semarang

Gedung F5 Lantai 2, Kampus UNNES Sekaran, Gunungpati, Semarang 50229
Indonesia

https://journal.unnes.ac.id/sju/index.php/ujph

ﬂ SL Zata.pdf
256K

Zata Ismah <zataismah@gmail.com> 25 Juli 2022 pukul 11.11

Kepada: Unnes Journal Of Public Health <ujph@mail.unnes ac.id>

Dear editor,
Dari saya sudah bagus, utk sementara ini tidak ada perbaikan .,

Terimakasih.

Unnes Journal of Public Health ~ Tasks Q@ English ® View Site & zata

UNNES Journal of Submission Library View Metadata

Public Health

Screening of Diabetes Mellitus and Physical Activity Analysis: A Stepwise WHO Approach
Submissions Zata Ismah, Citra Cahyati Nst, Wahidah Wahidah E

Submission Review Copyediting Production
Copyediting Discussions Add discussion
Nam From L
Mohon diperiksa ulang sebelum kami publish fitriindrawati 0
Jul/24
eriksa ulang sebelum kami publish p 4

Participants

Fitri Indrawati (fitriindrawati)

zata ismah (zata)

Messages
Note From
Yth Author, Mohon diperiksa ulang sebelum kami publish fitriindrawati

Jul 24
[3 fitriindrawati, SL Zata.pdf

49



6. Turnitin, Similiarity Check (24-08-2021)

M Gma|l Zata Ismah <zataismah@gmail.com>
[UJPH] New notification from Unnes Journal of Public Health

2 pesan

Fitri Indrawati <fitriindrawati@mail.unnes.ac.id> 24 Agustus 2022 pukul 10.48

Balas Ke: Fitni Indrawati <ujph@mail.unnes.ac.id>
Kepada: zata ismah <zataismah@gmail.com>

You have a new notification from Unnes Journal of Public Health:

You have been added to a discussion titled "Similarity check-13%" regarding the submission "Screening of Diabetes Mellitus and Physical Activity Analysis: A
Stepwise WHO Approach”.

Link: hitps://journal.unnes.ac.id/sju/index.php/ujph/authorDashboard/submission/43809

Fitri Indrawati

Unnes Journal of Public Health ~  Tasks o @ English

® View Site & zal

UNNES Journal of Submission Library View Metadata

Public Health

Screening of Diabetes Mellitus and Physical Activity Analysis: A Stepwise WHO Approach
Submissions Zata Ismah, Citra Cahyati Nst, Wahidah Wahidah

Submission Review Copyediting Production

Production Discussions Add discussion
Name From Last Reply Replies Closed
Similarity check-13% fitriindrawati - 0

Aug/24
Copyright form fitriindrawati - 0

Aug/24

Participants

Fitri Indrawati (fitriindrawati)

zata ismah (zata)

Messages
Note From
Similarity check-13% fitriindrawati

Aug 24
[3 fitriindrawati, Screening of Diabetes Mellitus and Physical Activity Analysis a

Stepwise WHO Approach.pdf

Add Message

50



51

Screening of Diabetes Mellitus
and Physical Activity Analysis a
Stepwise WHO Approach

by Zata Ismah

Submission date: 14-Jul-2022 12:44PM (UTC+0700)
Submission ID: 1870360379

File name: Zata Ismah - Screening of Diabetes Mellitus and Physical Activity Analysis a Stepwise WHO
Approach.docx (207.69K)

Word count: 5031
Character count: 28046



&

Unnes Joumnal of Public Health 2 (26 (20005)
Unnes Journal of Public Health

hap: /F journa unmes. ac.id/sjudindex php/ujph

Screening of Diabetes Mellitus and Physical Activity Analvsis : a Stepwise WHO

Approach

Zata Ismah’, Citra Cahyati Nst" Wahidah' Emma Novita®, Nofi Susanti'

"Public Health Faculry of State Lslarmic University of Monh Surmatra
“Medical Faculty of Sriwijaya University

Article Info

Amice fMisrory
Submineed
Acceped
Palished

Kryrwanmbi:
MCLY, Stepuse WHO;
Dhakeres Meaus

Abstract

Abstract 1 The larges number of diabetics is estimaved oo come from Southeasi Asia and the Wes
Facife, sionuntang Kr aboa kallof disbeses cases in the warld The pumss of this sescacrh Wl to
detemune the geseral fsk Moo and spealic acvvimes of Diskeres Melicus in Medas Cuay, Moeth
Sumatra Prevasce, The ressisch method 8 a guami thad with a o inmal design.
Uivariare and Bivariate analysis using the O Square test were carmad ol in this reseaech 749
pariicpani= were recruited usng accidental sampling technagee. The place of this research was
oonducted in Medan City, Morch Sumaira Province, The resules of this research indicaie thar age 55-
S years, last clomentary school education, wook 88 88 cntreprencus and nol caling vegeiables are
ok factofs fof daalb 1l i i h. b5 saggesnad thar bocal Bealh workers provide
healith education dwough cutreach io the community, especially the people of Medan City, on how
o reduce che eisk of inceeased blood sugar or dsaberes eellins scidence. In addicion, parnopants oe
the comeranity are expecied w0 be able oo mainiain a good diei, namely by Enplementing balanced
nulrition, capecially payvisg i b g vagetahis ¢ P

Eeywaords : NCIY, Sepwise WHIO, Diabeves Melious.

O Mwx Universitas Meger Semarang

Copartisipance Addnes
Medan, Indosesia

pISSM 22526781
alS5M 2548-7604

E-mad- muascmahiiuinsu ac.id

52




Author, Authee / Unacs Journal of Public Health X (X) (20XX)

INTRODUCTION

World Health Omganization (WHO)
estimates that, globally 422 mullion adults aged over
18 years lived with diabetes in 2014, The largest
number of people with diabetes is estimated to come
from Southeast Asia and the Western Pacific,
accounting for about half the cases of diabetes in the
world, Worldwide, the number of diabetics has
increased substantially between 1980 and 2014,
increasing from 108 million to 422 million or about
four times as much (WHO, 2014). Furthermore, the
number of people with Diabetes Mellitus in 2015
was 415 million and it 15 estimated that in 2040 it
will increase to 642 mllion people globally
(Intemational Diabetes Federation, 2015).

Diabetes in Southeast Asia in 2014 there
were 96 million adults with Diabetes in 11 member
countries in the Southeast Asia region. The
prevalence of diabetes among adults in the Southeast
Astan region increased from 4.1% in the 1980s w0
86% in 2014 (WHO, 2014). Diabetes caused 1.5
million deaths in 2012, Blood sugar higher than the
maximum limit resulted in an additional 2.2 million
deaths, by increasing the nisk of cardiovascular and
other diseases. Fosty-three percent (43%) of these 3.7

ion deaths occurred before the age of 70 years.

percentage of deaths due to diabetes that occurs
before the age of 70 is higher in low and middle
income countrics than in high income countries
(WHO, 2016).

The incidence of diabetes in the world in
2015, there were 415 million adults from countries:
North America, the Canbbean, South and Middle
America, Africa, the Middle East, North Africa, the
Western Pacific, Europe diabetes increased 4-fold
from 108 million in 1980s. By 2040 it is estimated
that the number will be 642 million (IDF Atlas
2015). Nearly 80% of people with diabetes are i low
and middle income countries. In 2015, the
percentage of adults with diabetes was 8.5% (1 out of
11 adults with Diabetes) (WHO, 2015). The
Stepwise data functions among others, as
information, the new NCD risk factor finder and a
reference for the govermment for future statelevel
NCD countermeasures. In addition, the benefits of
using Stepwise each country can have robust data on
NCD risk factors and can be used as a government
program in overcoming priority NCD in the last 15
years, for example Togo, Benin, Mauritania and
Cabo Verde (Rilcy, 2016).

In 2015, Indonesia ranked seventh in the
weeld for the highest prevalence of Diabetes along
with China, India, the United States, Brazil, Russia
and Mexico with an estimated number of people
with diabetes of 10 million people (IDF Atlas 2015),
WHO estimates that in 2030 the number of sufferers
of Diabetes Mellitus in Indonesta will be ranked 4*
same like in 2000 but with the number of sufferers
increasing from 8.4 million in 2000 to 21.3 million in

2

2030 among the 10 largest countries with diabetes
mellitus (WHO, 2016). Diabetes with complicated
deaths (6.7%) is the third highest cause of death in
Indonesia (SRS, 2014). The percentage of deaths due
10 Diabetes in Indonesia is the second highest after
Sn Lanka, the prevalence of Diabetics in Indonesia
shows an increase from 5.7% in 2007 to 6.9% in
2016 (Riskesdas, 2016). The prevalence of diabetes
mellitus in North Sumatera has increased from 2013
(1.3%) 1o (1,5%) in 2018 (Mamistry of Health, 2018).
Looking at this data, it is clear that Diabetes Mellitus
has an impact on the quality of resources as well as a
considerable increase in health costs, therefore it is
necessary to control Duabetes Mellitus, one of which
1 to reduce diabetes risk factors (Ministry of Health,
2015).

The prevalence of Diabetes Mellitus based
on a doctor'’s diagnosis increased from 6.9% in 2013
10 8.5% m 2018. In fact, only 25% of the Indonesian
population knows that their condition is suffering
from Diabetes Mellitus (The Indonesian Ministry of
Health, 2020). From this data, it can be seen that
the health screening carried out in Indonesia has not
been maximized. Therefore, health screemng is very
important to0 be carred out effectively and
cfficiently so that people can know their actual
condition. In addition, it is necessary to know the
risk factors that may occur after screening is carried
out, Risk factors are an important measure in
overcoming non-communicable diseases, including
Diabetes Mellitus. Without knowing the risk
factors, disease control cannot be carned out
optimally. Then, physical actvity also contnbutes
to preventing and managing noncommunicable
diseases such as Diabetes Mellitus (WHO, 2020).
Thus, researchers are interested in conducting a
study entitled “Screening of Diabetes Mellitus and
Physical Activity Analysis : a Stepwise WHO
Approach. The purpose of this swudy was to
determine the general rnsk factors and specific
activities of Diabetes Mellitus in Medan City, North
Sumatra Province.

METHOD

The method in this rescarch is a
quantitative method with crosssectional design.
The analysis in this research is descriptive analysis
with frequency distribution and central distribution.
The research site was conducted in Medan, North
Sumatra. When the rescarch is in 2019. A total of
799 people were selected and nvited to particpate
in this research. The inclusion cnteria were people
aged 25 to 64 years The exclusion criteria were
pregnant  women and  people  who  were
experiencing infection,

This rescarch works in conjunction with
several licensed screeming checkpoints in Medan
city parks so that the samples taken are people who
volunteer to come for inspection. Thus the
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sampling technique used in this rescarch was
accidental sampling. Before being examined, the
community filled out the approval form. To find
out the participants were in the age range of 25 to
64 years, it was seen from the participant’s identity
card (KTP). Data collection related tw blood
biochemistry was collected by health workers at the
screening post.

The method of data collection is canied
out in this research, namely using primary data
collected and processed by the researcher directly
&omlhcmbjenandthcobjendm:du
Rescarch instruments using the Stepwise WHO
questionnaire (WHO, 2004). The WHO stepwise
questionnaire contains 3 examinations.

The fint examination is  about
demographic data (gender, age, latest education,
occupation) which is measured by the questions in
the WHO stepwise questionnaire, The second

RESULT AND DISCUSSION

examination is regarding physical activity data
(High Intensity Physical Activity at Workplace,
Moderate Intensity Physical Activity at Workplace,
High Intensity Exercise, Medium Intensity
Exercise and Cycling) which is measured by the
questions m the WHO stepwise questionnaire. The
third examination is direct measurements namely:
measuremnent of height using the Stature Meter
(stadiometer), weight measurement using scales,
measuring  cholesterol  levels using  cholesterol
check tool, measurement of current level of glucose
with blood sugar check rtool, blood pressure
measurements with a Spigmomanometer with a
cuff type on the upper arm, Univanate analysis was
carricd out in this resecarch to descnbe the
distnbution and frequency of each vanable,
Furthermore, bivanate analysis was also cared
out in this rescarch to see the risk factors for
diabetes mellitus using the Chr Square test,

Table 1. Risk Factors for Diabetes Mellitus Incidence Based on the Demographic Characteristics

Variable n Glucose Sig PR 95% Clof OR

High Normal lower Upper

Gender

Man 358(44.8%) T77(21.5%) 281 (785%) 0.286 0.870 0.673 1.124

‘Woman 441(55.2%) 109 (24.7%) 332 (75.3%)

Age (years)

6064 53(6.6%) 17(32.1%) 36(67.9%) 0.001* 6.768 2.339 10,342

55.59 76(9.5%) 27(35.5%) 49(64.5%) 0.001* 7.897 2.74 10.975

50-54 160 (20%)  49(30.6%) 111 (694%) 0.001* 6.327 2.395 9.207

4549 100(12.5%) 24(24.0%)  76(76%)  0.001* 4526 1.788 1572

40-44 119(14.9%) 30(25.2%) 89(74.8%) 0.001* 4.831 1.913 7.811

35-39 79(9.9%) 15(19.%) 64(81.0%) 0.005* 3359 1.336 6.343

30-34 74(9.3%) 15(20.3%) S59(79.7%) 0.003* 3.644 1.430 6.758

25.29 138(17.3%)  9(6.5%)  129(93.5%) rnference oference  reference referance

Last Education

No education 2(0.3%) 0 (0%)

2 (100%) 0.481 0 1.177 1.325

Primary School  63(7.9%) 26 (41.27%) 37(58.73%) 0.001*  3.727 1578 5.053

Junsor High 79(9.9%) 19(24.05%) 60(75.95%) 0.426 8.270 0.764 1.907
School

Senior High 379(47 4%) 86 (22.69%) 293 0.395 8.923 0.843 1.538
School (77.31%)

College 276(34.5%) 55(19.93%) 21(80.07%) refrence  rofoence  reference referemce
Occupation

Housewife 236(29.5%) 58(24.6%) 178(754%) 0.093 0.944 0.387 1.043

Self-employment 261(32.7%) 62(23.8%) 199(76.2%) 0.070 0.987 0.375 1.005

Government 170(21.3%) 40(23.5%) 130(76.5%) rference  roference  referemce referamce
Officials

Non TI(8.9%) B(11.3%) 63(88.7%) 0.076 2423 0.362 1.022
Government

Officials

54




Awthor, Aathoe / Unees Joarnal of Public Healil X 000 {200 X )

Variahle n Cilucose Sig PR 95% Clof OR
High Mormal lower Upper
Privale 30(3.8%) [ 20F%) 24 (B} n.oor 1.231 0.547 2529
employees
Unemplovment  31(3.9%) 1238 M) 19(60.3%) 0109 0487 0,223 1,199

¥ Information: The variable is significant at 5% alpha

Based on table 1, it is known that the sex
digtribution of all parmicipants shows that the
majority of the participants’ gender ane women as
many a3 441 (35.2%) with a significance wvaboe of
0. 286; meaning that there B no relationghap between
Gender with peﬂple ha'l.ring high blood sugar,

Age distribution shows the majority of
Iparticipants aged are 50-54 years, as many as 16l
participants (20%%) with a significance valoe of 0.001;
PR: 6.327 and CI: 2395037 The 55.59 age
category was the age category that had the highest
PR value, namely 7897 with a sggnificance vadue of
0001 amd CI: 2.704-100975. Funthermore, the
distribution of the latest education shows that the
majority of partcipants have the latest education at

the high school level, namely 379 parficipanis
(47 4%) with a significance value of 0.395, PR: 8.923
and CT: 0.843-1 338, Participants who had the latest
education at the elementary level had a relatwnship
with the rik of diabetes mellitus with a sgnificance
value of 00001, PR: 3.727 and CI: 1.578-5.053. The
majority of the participants worked as entrepreneurs,
namely 26| paricipanis (32. %) with a significance
(Pvalue of 0070) meaning that there s no
relatwnghip  between  enterlreéneurs with  people
having high blood sugas. Participants who work as
private employees have a relationship with the risk
of dubetes mellitus with a significance valee of
0.001, PR: 1.230 and CI: 0.1 32-00641.

Table 2. Risk Facturs for Diabetes Mellitus Based on the physical activity of the participants

bl Glucose Sig FR 5% Clof FR
v " High Normal lower Upper
High latensily
Physical Activity
in The Workplace
Tes A (5%) 0 {0.{¥5) 400 [ 10%5)
No TS0(05%) 112 (14%) 647 (85.3%) - LI 1OW 123
Moderate
intensity physical
activity in The
Workplace
Yes 234 (8% 16 (%) 24B(31%)  OLI0R 0338 0180 1425
Mo 575 (72%) 96 (12%) 439 (55%)
High intensity
eXETCise
Tes 4 () 0. %a) A0 [ 1%5)
Mo TFR(R%) 112 (4% 647 (B5.3%) 035 085 skl 0.8
Moderate exercise
inlensity
Yes 224 (28%) 199 (BB.8%) 25 (11.2%) 0e63 0547 0136 3.237
Mo 575 (7T2%) 484 (84.2%) 91 (15.8%)
Cycling
Yes 343 (43%) 32 (3% 311 (P0.T%)
No 356 (57%)  BO(17.5%) 376 (32.5%) o0 LBS6 0640 BO69

Based on table 2, 1 1% known that the
distribution of paricipants who did High Intensity
Phvsical Activity in the Workplace were 40
participants (5%) and did not do High Intensity
Physacal activity in the Workplace was 759
participants (95%) with a significance value of (L1355
miganing that there @ no relabonship between High

Intensity Physical activity at Workplace with
people having high blood sugar.

The digribution of participants who did the
masderate intensity physical activity at Workplace
were 20 partwipants [28%) and did not do
mpderate intensity phyvsical activity at Workplace
were 375 participants {72%) with a sipnificance value
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of 0.3338 thar means there 5 no relattonship were 575 participants (72%) with a significance value
between not domng moderate ntensity physical of (.663 that means there 15 no relationship between
activity at work with people having high blood not doing moderate intensity exercise with people
sugar. having high blood sugar.

The distribution of participants who did The distribution of participants who did
high mntensity exercise were 40 participants (5%) and  exercise cycling were 343 participants (43%) and did
did not do high intensity exercise were as many as not exercise cycling were 456 participants (72%)
759 participants (95%) with a significance value of with a significance value of 0.355 that means there
0.355 that means there is no relationship between g ng relationship between cycling with people
not _doing high intensity exercise with people having high blood sugar.
having high blood sugar.

Then, the distribution of participants who
did moderate intensity exercise were 224 participants
(28%) and did not do moderate intensity exercise

Tabel 3. Risk Factors for Diabetes Mellitus Based on the physical Behavioral of the participants

Variable N Glucosa Sig PR 95% Clof PR

High Normal Lower Upper

Smoking

Yes 237(29.7%)  57(24.1%) 180(759%)  0.738 1.048 0.798 1.376

No 562(70.3%)  12%22.9%)  433(77.04%)

Fruit consumption a day 1)

Do not 30 (3.75%) S(16.7%)  25(83.3%) 0.331 0.611 0.2% 1.547

consume

1 153 (19.14%)  30(19.60%) 123 (80.39%) 0236 0.746 0543 1.167

2 187 (23.4%) 44(23.52%) 143(76.47%) 0.786 3 130 (0.686 1.331

3 157 (19.64%) 40(2547%) 117(74.52%) 0845 0.737 1.451

>4 272 (34.04%) 67 (24.63%) 205 (75.36%) Reference R:ﬁnmr Reference  Reference

Consumption of vegetables a day (portion)

Do not 61 (7.63%) 3N60.65%) 24(39.34%)  0.000* 6.2 2383 3989

consume

1 31 (3.87%) 10(33.5%)  21(67.74%) 0.089 1.944 0.961 2.798

2 38(4.75%)  8(21.05%)  30(78.94%)  0.836 1.088 0.566 2.021

3 54(6.75%)  10(18.51%) 44(81.48%) 0.837 0.927 0.526 1.684

>4 615(76.97%) 121(19.67%) 494 (80.32%) Rofeence Reference  Reference  Reference

* Information: The variable is significant at 5% alpha

Based on table 3, it is known that Then the distribution of participants who
distnbution of participants who smoking as many as rarely consumed vegetables was 37 participants
57 participants (24.1%) with a significance value of (60.65%) with a significance value of 0.000; PR:
0.738 that means there is no relationship between 6.294 and CI: 2.383-3,989. Then the distribution of
smoking and the risk of people having high blood parmicipants who rarely consume vegetables s 37
sugar. participants (60.65%) with a significance value of

The dstribution of particpants who rarely  0.000; PR: 6.294 and CI: 2.383.3.989, It means that
ate fruit was 5 participants (16.7%) with a there s a relationship between rarely ecating
significance value of 0.33]1 that means there is no vegetables and the risk of people having high blood
relationship between rarely ate frut and the nsk of sugar,
people having high blood sugar.

Tabel 4. Diabetes Mellitus Risk Factors Based on Biochemical Measurements

Variable N Glucose Sig PR 95% Clof PR
High Normal Lower  Upper

IMT
Normal 272 (34.04%) 46 (1691) 226 (83.08%) Rermar  Referemce  Reference  Reference
Under weight 31 (3.87%) 6 (19.35%) 25 (80.64%) _ 0.732 1179 0532 2.460

5
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Variable N Glucose

Sig PR 95% Clof PR

Normal

Lower  Upper

Over Weight 85 (10.63%)  17(20%) 68 (80%)

0.514 2.197 0.717 1.950

Obesity 411(51.43%) 117(2846) 294(71.53%)  0.001 1,955 1.241 2.283

This measurement of high blood sugar
levels refers to the theory of the Indonesian Ministry
of Health which stiates that high blood sugar levels
are> 140 mg/dl Based on table 4. It i3 known that
51.4% were obese, where as many as [17
participants (62.9%) of them had high blood sugar
levels with a significance value of 0.001; PR 1.955
and CI: 1.241-2283. It means that there is a
relationship between obese with the nsk of people
having high blood sugar.

Risk Factors for Diabetes Mellitus Based on
Demographic Characteristics

Age

The results of this research indicate that the
age of 55-59 years has a significant relationship with
the incidence of diabetes mellitus with a significance
value of 0.001, where 27 participants (35.5%) who
are in this age category have high blood sugar
levels. This is in line with Yosmar's research (2018)
which reponted that age has a close relationship
with an increase in blood sugar, meaning that the
older you get, the nsk of expenencing type 2
diabetes is higher.

At the age of 55-59 years, a person will be
7.897 times more likely to suffer from diabetes
mellitus, This is in line with Isnaini & Ratnasari's
research (2018) which showed that age > 45 years
has a significant relationship with the incidence of
type 2 diabetes mellitus (p value = 0.010; OR: 0.312
and CI: 0.126-0.770). Age causes a decrease in all
body systems, including endocrine, where this
causes insulin to be in a state of resistance so that
blood sugar becomes unstable (Isnaimi & Ratnasan,
2018). In addition, the older a person is, there will
be a decrease in mitochondrial activity in muscle
cells by 35%, where this decrease will cause an
merease in fat levels m muscle by 30% and lead to
msulin resistance (San & Pumama, 2019), 40 years
generally do not realize that he has diabetes meBitus
(Phillips et al., 2018).

Education

The results of this research indicate that
participants who have the latest education at the
Primary School level have a relationship with the
nsk of disbetes mellitus with a significance value
of 0.001, PR: 3.727 and CI. 1.578-5.053. This
means that people who have last primary school
education will be 3,727 times more likely to suffer
from diabetes mellitus. In this research it can be

seen in Table 1 that as many as 26 participants
(41.27%) in the last clementary education category
had diabetes medlitus, This research i3 in ling with
Isnaini & Ratnasari's research (2018) that low
education has a significant relationship to the
incidence of type 2 diabetes mellitus (p value =
0.007; OR: 0.272 and CI: 0.103-0.721). Education
is related to health knowledge that a person has
(Wang et al., 2018). With health knowledge,
people will have awareness in maintaining their
health (Notoadmaoo, 2010).

Rescarch conducted by Yosmar (2018)
also showed the same thing as the results of this
research, namely that there is a relationship (p
value = 0,000) of the level of education to the risk
of the incidence of type 2 diabetes mellitus. When
a persoan has low education, their knowledge of
health will be low so that it increases the nsk of
diabetes mellitus (Notoadmogo, 2010).

Occupation

Type of occupation is also closely related
to the mcidence of Diabetes mellitus, where a
person's occupation affects a person’s level of
physical activity (Sari & Purnama, 2019;
Wulandan et al., 2019). This rescarch shows the
results that work as an private employees has a
relationship with the incidence of diabetes
mellitus with a significance value of 0.001, PR;
1.231 and CI: 0.132-0.64]. This means that people
who work as private employees have a nsk of
1,231 times higher than people who do not work
as private employees. In the occupation category
as private employees, as many as 6 participants
(20%) who suffer from diabetes mellitus. This may
occur because of being busy at work causing a
person's eating frequency to be imregular and
eatmg out of control (Sukmaningsih, 2016;
Shafitra et al., 2020).

Risk Factors for Diabetes Mellitus Based on
Physical Activity

Physical activity s the movement of limbs
that produces simple energy which is very important
for the body, spirit and the quality of a healthy
lifestyle (Widyasari & Tumip, 2019), besides that
physical activity 15 also a major determinant of
energy expenditure so it = important for energy
balance and weight control. Based on Riskesdas
2018 data, non-communicable discases were caused
by the propartion of less physical activity of 35.5%.
Inadequate physical activity is one of the ten main
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risk factors for global death (The Indonesian
Blinistry of Health, 2018)

Physical activity can control Blood sugar in
the body. Glucose will be converted inio energy
dumng phyacal activities, In peaple who mrely do
physical activity such a8 exercising, all the food
substances that enter the body will not be burmed,
but stored in the body as far and sugar. If the insulin
in the body 5 not enough to convert glacose into
energy, it can case diabetes mellitus (Agusn, 2007).
lspaini & Ranasans research (2008) sistes that
diabetes mellims occurs due to several risk factors,
mamely lack of physical activity, gemetic factors,
unhealthy Ifestyles, and smokmg behavior, This
was also reported in Baskesdas 2018 that people
who do ot do physical activity (20630°%) are nwwre
at msk of contracting non-communicable diseases
and even causing death (The Indonesian Ministry of
Health, 2018).

The physical activity wvanables in thes
research were categorized nto 5, namely high
intensity physical activity in the W :
rpderate  intensity  physical  activity in  the
Workplace, cycling, high intensity exercise and
mesderate imtensity exercise, But this research showes
that there 15 no sagnificant relationship between the
participants’ physical activity and the mcidence of
diabetes mellmis. That 8, physacal activaly 15 not a
nsk factor for diabetes mellius. This is inversely
proportional to the resulis of Amelia et al. research
[II'FIEI] whach showed that there wag a rela.ril::'r!.ﬁ'ip
between phiyabcal activity and fasting blood sugar
levels of participants with type 2 Diabetes Mellitus
with p value = (LOO).

It's also inversely proportiomal to the resulis
of San & Purnama’s ressarch (2009) which showed
that there was a melatonship betwesn physical
activity and fasting blood sugar levels of participants
Drabetes Mellitos with p value = 0009, Where in
Sari & Pumama's (2019 sudy most of the
participants were in the non-working group and
were  also | fermale. This group 15 hoosewives,
Therefore, based on the resulis of this sudy, the
researchers assessed that physical activity was not a
nsk factor for diabetes mellitus because the majonity
of participants in this study wene not howsewives but
they were a group af workers, whose ocoupations
meluded sell employment (32.7%), Govemment
Officials 170 {21.3%), Non Govemnment Officials
(5.9%) and Private employees (3.8%) compared 1o
participants who were only a housewidie (29 5%),

Risk Factors for Diabetes Mellitus Based on
Participants’ Physical Behavior in Vegetable
Consumption

This research in Medan City shows that
participants who mrely consume ane at sk of
sulfening from diabetes melhifus wath a signibcance

value of 0.000; PR = & 2% These findings indicate
that rmarely eating vegetahles makes individuals at
risk of 6,294 times to suffer from Diabetes Mellitus.
Supported by previous research that
consumption of vegetables and fruit has a
relationship with increased blood sugar levels
obtained p = 0,037 less than 0L05 (Nurohmi,
2017). It is because the consumption of frits
and wvepetables can reduce the sk of
developing Diabetes Mellites. Consumption of
fiber found in vegetables can reduce insulin
resistance i the body. When a person has
eaten foods that contain fiber, it can make a
person feel full and can delay hunger and slow
down the intake of glucose in the blood.
Increased ghocose ocours  because  foods
containing fiber can reduce total cholesterol
levels m the body because there 5 a
hypocholesterolemic effect that can reduce
cholesterol absorption (Murohmi, 201 7).

Risk Factors for [Mabetes Mellitus Based on
Biochemical Measuremeits

Participants were categorized as obese with
BMI's status > 25. In this research, the calculation
of PR 1.935 means that obese people will be at risk
of 1955 po suffer from dabetes, ﬂ'bﬂ.ny 1% a risk
factor that plays an impomant role in diaberes
mellimes. A person who is obese in his body
accumulates excess far. Fat tssue B an active
endocrine tissue that can release adipose oytokines.
These adipose cyiokines have a proinflammatary
effect and can interfere with inslin signaling
pathways which can lead o insulin resistance. This
situation causes an increase in blood glecose levels
in a person (Puri et al, 2015). A research was
conducted by Kabosu et al. (201%) at Bhayangkam
Hosptal, Kupang City showed that subjects who
were obese had 3 826 times greater sk of sulfering
from type 2 diabeies than subjects who were not
ohese. It's also im line with Trsnawat &
Setyorogo’s research (2013) that showed obesity had
a symificant relationship with the mcidence of
diabetes mellitus where participants who were obese
were 4.43 times greater than those who were not
obese,

The resulis showed that the parbcipants
who were obese were 51.4%. Diabetes Mellius
sufferers are expected w0 be able o control therr
blood sugar level propedy by adpusting the diet of
cach patient according io the 31 principle, namely
jumlah makanan (the amount of food), jenis
makanan (fype of food), and jadwal makan yang
teratur (a regular eating schedule).

CONCLUSION
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Risk factors for the incidence of diabetes
mellitus m this researchs mcluded age with the
most risk age category in the 55-39 years age
category, last primary school education, work as a
prvate employees and not consuming vegetables,
The advice gven by researchers to reduce high
blood sugar levels is that local health workers
should provide health education through outreach
to the community, especially the people of Medan
City about how to reduce the risk of increased
blood sugar or dabetes mellitus. In addition,
participants or the community are expected to be
able to maintain a good dict, namely by
implementing balanced nutrition, especially paying
attention to adequate vegetable consumption.
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- Abstract
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By 2030 it is predicted that there will be 52 million deaths per year due to NCD, an increase of 9 million
from 38 million people today. The purpase of this research was to describe the risk factors for NCD in
Medan using the stepwise WHO. This research method is a quantitative method with a cross-sectional
design. Univariate and Bivariate analysis using the Chi Square test were carried out in this research.
799 participants were recruited using accidental sampling technigue. The place of this research was
conducted in Medan City, North Sumatra Province. The results of this research indicate that age 55-59
years, last elementary school education, work as an entrepreneur and not eating vegetables are risk
factors for diabetes mellitus in this research. It is suggested that local health workers provide health
education through outreach to the community, especially the people of Medan City, on how to reduce
the risk of increased blood sugar or diabetes mellitus incidence. In addition, participants or the:
community are expected to be able to maintain a good diet, namely by implementing balanced
nutrition, especially paying attention to adequate vegetable consumption.
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