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Abstract
Type-2 Diabetes Mellitus (T2DM) leads to complications to other diseases. The modifiable risk

factors for T2DM are overweight, physical activity, hypertension, unhealthy diet and smoking.

factors. This research was conducted at X Hospital in Surabaya and was conducted in September
- April 2020. These variables were univariate, bivariate, and multivariate. Case samples were
T2DM sufferers and passive smokers, while control samples were non-T2DM sufferers and
passive smokers, 52 respondents per group, total respondents were 104.. Variables that were

statistically significant related to the incidence of T2DM in passive smokers were age >45 years,
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level of education not attending primary school, less physical activity, and hypertension. The
variable that had no statistically significant related with the incidence of T2DM in passive
smokers were gender, occupation, sedentary lifestyles, income, and genetic. The multivariate
analysis showed that age is a major factor contributing to T2DM incidence in passive smokers at
X Hospital in Surabaya in 2019. It can be concluded that age is the most dominant risk factor of
T2DM incidence in passive smokers
\Keywords: Passive smoker, determinants, type-2 diabetes mellitus \ 77777777777777777
Introduction

Type-2 diabetes mellitus (T2DM) has been counted for about 90% of all cases of diabetes. In
Type-2 DM, there is decreased ability of insulin to stimulate glucose uptake by peripheral tissues
and to inhibit glucose production by the liver, and this is defined as insulin resistance.! The cause
of insulin resistance is often due to obesity and lack of physical activity and aging. Another event
that lead to T2DM is pancreatic cell dysfunction, cells will show a disturbance in the first phase
of insulin secretion, where insulin secretion fails to compensate for insulin resistance. If not
treated properly, there will be damage to pancreatic cells. This will occur progressively and will
cause insulin deficiency, so that eventually patients require exogenous insulin. If pancreatic cells
cannot produce insulin secretion immediately and quickly to compensate for insulin resistance,
fasting hyper glycemia and diabetes will appear.? Diabetes Mellitus can cause complications to
other diseases, such as blindness, heart attack, stroke, kidney failure and leg amputation.?
According to the World Health Organization, arterial hypertension and T2DM are the two most
common cardiovascular risk factors in the global population. Despite the single roles as
independent cardiovascular risk factors, hypertension and T2DM often coexist in the same

patient. This coexistence multiplies the patient’s risk of experiencing major acute cardiovascular
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events and accelerates the development of chronic heart and kidney failure.* Diabetes Mellitus
and the complications can be managed and prevented, especially when detected early. It's even
better to take precautions by making lifestyle changes, such as improving diet and physical
exercise.

In recent years, gender, which is male, has been regarded as a risk factor for the
development of type 2 diabetes. The reason that men are more prone than women to the
development of this disease is not known yet. The development of T2DM is the result of the
interaction between environmental factors and a strong genetic component. Environmental risk
factors known as influence of the development of T2DM include obesity, sedentary lifestyle,
birth weight, and stress.’ In addition, diabetes is also a disease with a high socioeconomic
pattern, favoring the beneficiary group, especially in developed countries. According to a
systematic review on socioeconomic positions and incidence of diabetes, low education is most
consistently associated with an increased risk of diabetes when compared to other socioeconomic
indicators, the knowledge and skills acquired through education determine the responsiveness to
health information.®

Physical activity is one of the risk factors of Diabetes Mellitus. Physical activity is body
movement produced by skeletal muscles that releases energy. Physical activity consists of
strenuous activity, moderate activity and light activity. Lack of physical activity is estimated to
be the main cause of around 21-25% of breast and colon cancer, 27% of diabetes, and about 30%
of the global burden of ischemic heart disease.” In addition, smoking is also a risk factor for
diabetes. This is in line with a cohort study conducted by Kowall et.al, which found that being an
active smoker and a passive smoker increases the likelihood of developing type-2 diabetes

mellitus.®
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Meanwhile, 28.11% of the population aged >10 years old in East Java are classified as
smokers with the intensity of smoking every day.® With the increasing number of smokers, the
problem of passive smoking is also increasing. 85% of households in Indonesia are exposed to
cigarette smoke, with an estimated eight smokers dying from active smoking, one passive
smoker dying from exposure to other people's cigarette smoke.!? In passive smokers, exposure to
cigarette smoke can increase the risk of type-2 diabetes mellitus by several mechanisms that are
almost the same as those that occur in active smokers. This mechanism involves 5000 chemicals,
including 50 types of carcinogenic and toxic materials. Endothelial function disorders due to
smoking cause changes in blood circulation which result in decreased blood flow to skeletal
muscles which can lead to insulin resistance.®

Cigarette smoke can increase blood sugar levels. The effect of nicotine stimulates the adrenal
glands and can increase glucose levels.!! Nicotine can also inhibit insulin secretion. The
mechanism of nicotine in inhibiting insulin secretion is when nicotine attaches to the nicotinic
acetylcholine receptor (nAChR) on pancreatic cells. Nicotine attached to these receptors causes
an increase in oxidative stress (ROS) in cells and which leads to changes in the function and
structure of cell mitochondria.'? These changes will interfere with the ATP formation process in
secreting insulin, resulting in pancreatic cell apoptosis.'® Pancreatic cell apoptosis is the death of
cells in the pancreas so that the function of insulin secretion in the pancreas decreases and insulin

decreases in the body.'

Diabetes Mellitus is a serious problem in Indonesia and the world. Based on Riskesdas QQJS,J - {

East Java is one of the provinces with the fifth highest incidence of diabetes mellitus in
Indonesia, which is 2.6%. This number has increased when compared to the results of Riskesdas

2013 which was 2.1%. Surabaya as the capital of East Java province is the city with the highest
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number of diabetes cases, which is 3.4% in the 2018 Riskesdas results. From year to year the
number of diabetics in Surabaya continues to increase. Likewise with the prevalence of physical
activity. Based on the results of Riskesdas 2018, in East Java there were 61.5% of the population
with sufficient physical activity and 33.5% with less physical activity. This number illustrates an
increase when compared to the percentage of physical activity in Riskesdas 2013, which is
26.1% of the population doing less physical activity. The increasing number of smokers in
Indonesia results in tendency to increase the risk of developing T2DM. This study aims to
analyse the determinants of T2DM incidence in passive smoker among some factors, which are
age, sex, education, occupation, income, heredity, sedentary lifestyle, physical activity, and
hypertension.
Method

This research uses analytical observational research design with a case control approach. This
research was conducted in outpatient polyclinic and inpatient polyclinic at X Hospital in
Surabaya. The population of this study consisted of a case population of type-2 diabetes mellitus
and all patients who are passive smokers at X Hospital in Surabaya. While the control population
in this study were all non-patients with Type-2 DM and other smoking-related diseases at X
Hospital in Surabaya who are passive smokers. The sample of this study were all patients who
are classified as passive smokers at X Hospital in Surabaya. In this study, the sample was divided
into 2, namely: 1.) Case samples are patients with Type-2 Diabetes Mellitus and passive
smokers. 2.) The control sample is patients with no Type-2 DM and other smoking-related
diseases who are passive smokers.

The sampling technique used is simple random sampling. The inclusion criteria for this study

were patients diagnosed with type-2 diabetes mellitus or non-smokers with smoking-related
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diseases at X Hospital in Surabaya who participated in the study. In addition, the second
inclusion criteria are that the respondent is a passive smoker who has a family member who
smokes or co-workers smoke at work every day. Based on research data, the total population is
obtained 400 people consisting of 300 population cases of smoking-related diseases and 100
people population control. The amount of the sample according to the research criteria, namely
patients with Type 2 DM in passive smokers as many as 159 people as the case population, while
non-patients with Type 2 DM in passive smokers as a control population as many as 52 people.
This amount is then adjusted by doing simple random sampling with lottery method to 159 case
population in order to obtain 52 respondents in accordance with the number of control samples.
The final sample for each group consists of 52 respondents and the total sample in this study is as
many as 104 respondents.

Data retrieval through secondary data. The data collected was then inputted and cleaned,
so that they could be analyzed. These variables were univariate, bivariate, and multivariate.
Univariate analysis was done for each variable with the proportional results of each. Bivariate
analysis with chi-square with the results whether there was a relationship between each
independent variable and the dependent variable if the p value was less than 0.05 was considered
to statistical significance. Multiple logistic regressions with backward determinant modeling
shows multivariate result to find significant determinant factors. The research was conducted at
X Hospital in Surabaya from September to April 2020. This study will use secondary data based
on interviews with people with Type-2 Diabetes Mellitus which have been carried out in an
research group by lecturers of the Faculty of Public Health, namely Dr. Santi Martini, dr.,
M.Kes. in 2019 entitled "The Burden of Diseases Due to Cigarettes in East Java". The lack of

physical activity measurement questionnaire consists of questions taken from the Riskesdas 2018
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which is a modification of the WHO Global Physical Activity Questionnaire (GPAC) which is
part of the WHO STEPS instrument for measuring and monitoring risk factors for non-
communicable diseases.
Results

From January to June 2019, the number of Diabetes Mellitus patients at X Hospital in
Surabaya was 8060 people, while Type-2 Diabetes Mellitus (T2DM) patients were 7875 people.
The average visit for one month is 1313 people. This number represents the number of DM
patients in general. The study was conducted on Type-2 Diabetes Mellitus patients who made
outpatient visits at the Internal Medicine polyclinic and inpatients at X Hospital in Surabaya.

Based on table 1, most of the respondents are in the age range above 45 years as many as

58 people (44.2%). The gender distribution of respondents shows that the majority (80.8%) are
female. From the table 1 is known that the most respondents are with high school education
level, which is 33 people (31.7%) and the least is with junior high school education level, which
is 17 people (16.3%). These data indicate that most of the respondents are classified as having a
low level of education. It was also found that most of the respondents are passive smokers who
are going to work. While the income of the respondents is balanced between below the Surabaya
minimum wage and above the Surabaya minimum wage. Most of the respondents are passive
smokers who do sufficient physical activity. Most of the respondents are passive smokers who
do not excessive sedentary behavior (69,20%). Most of them have no history of diabetes in the
family (60,58%) and also a history of hypertension (71,15%).

Table 1. Characteristics of the Sample (Passive Smokers Patients) at the X Hospital in
Surabaya in 2019

n = (Total

o,
Sample) %

Characteristics

Age (Year)
18 -45 46 44.23




> 46 58 55.77

Gender

Male 20 19.23

Female 84 80.77
Education

Not in School/ Elementary 31 29.81

School

Junior High School 17 16.35

High School 33 31.73

College 23 22.11
Occupation

Unemployed 48 46.15

Employed 56 53.85
Physical Activity

Not Enough 19 18.30

Enough 85 81.7
Sedentary Lifestyle

> 6 hours 32 30.80

< 6 hours 72 69.20
Income

> Minimum Wage 34 32.70

<Minimum Wage 70 67.30
Genetic

Yes 41 39.42

No 63 60.58
Hypertension

Yes 30 28,85

No 74 71,15

162
163  Table 2. Results of Bivariate Analysis of Type-2 Diabetes Mellitus Incidence in Passive
164  Smokers

. . p- OR value
Variabl Disease Incidence X value (95%CI)
table Yes No
n % n %

Age (Year)

18 -45 4 7.7 43 827 573

>46 48 923 9 17.3 <0.001 (16.4-199.6)
Gender

Male 14 269 6 11.5 0.082 2,825

Female 38 73.1 46 885 ’ (0.99-8.059)
Education

Not in School/ 8,09

Elementary School 2650 > 9.6 <0.001 (2.268 -28.853)

Junior High School 5 96 12 231 >0.05 0.65

(0.170-2.470)
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High School 0.89
12 231 21 404 (0.297-2.663)

College 9 173 14 269 1
Occupation

Unemployed 26 50 22 423 0.555 1.364

Employed 26 50 30 577 ’ (0.629-2.955)
Physical Activity

Not Enough 14 269 5 9.6 0.042 3.463

Enough 38 73.1 47 904 ’ (1.1145-10.477)
Sedentary Lifestyles

> 6 hours 15 288 17 327 0.832 0.835

< 6 hours 37 712 35 673 ’ (0.362-1.922)
Income

> Minimum Wage 35 6730 35 67.30 1,000 1.000

<Minimum Wage 17 3270 17 32.70 ’ (0.441-2.269)
Genetic

Yes 23 4423 18 34.52 0.422 0.668

No 29 5577 34 6538 ' (0.303-1.472)
Hypertension

Yes 30 57.69 0 00.00 <0.001 0,423

No 22 4231 52 100,00 ’ (0,308-0,581)

Notes: OR: Odd Ratio; Cl: Confidence Interval; *Variables that were significantly related, p-value < 0.05

Based on table 2, it shows the distribution of study participants according to the presence of
incidence of T2DM in passive smokers. Bivariate analysis showed that variable age (p value =
<0,001, OR= 57,3), education not in school/elementary school graduated (p value = <0,001,
OR= 8,09), physical activity (p value = <0,042, OR= 3,463), and hypertension (p value =
<0,001, OR= 0,423) were significantly correlated with the incidence of T2DM in passive
smokers. It shows too that variable gender, junior high school graduated, senior high school
graduated, college graduated, occupation, sedentary lifestyles, income, and genetic were not
significantly correlated with the incidence of T2DM in passive smokers (p value >0,05).

Table 3. Multivariate Analysis of Variable Associated with Type-2 Diabetes Mellitus
Incidence in Passive Smokers

Variables [} p OR 95% Confidence
Interval
Step 1*  Age 3.992 .001 54.143 4.866 - 602.418

Gender -3.035 .013 .048 .004 - .521
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177
178

179

180
181

182

183

184

185

Physical Activity .841 .507 2.318 .193 -27.793

Education .098 954 1.103 .039 - 30.904
Hypertension 22.747 .997 7566889697.486 .000
Constant -27.384 .996 .000

Step 2*  Age 4.010 .000 55.122 12.218 - 248.673
Gender -1.519 .077 219 .041-1.178
Physical Activity 1.482 123 4.404 .668 -29.029
Education .680 .506 1.974 266 - 14.631
Constant -7.800 .001 .000

Step 3* Age 4.301 .000 73.768 17.635 - 308.569
Gender -1.317 137 268 047 -1.518
Physical Activity 1.465 .108 4.327 724 - 25.882

Step 4*° Age 4.189 .000 65.987 16.975 - 256.509
Physical activity 1.694 .058 5.442 .943 -31.389
Constant -9.014 .000 .000

Step 5° Age 3.937 .000 51.250 9.360 - 280.613
Physical activity 1.506 .145 4.509 .595 -34.199
Hypertension 21.503 .997 2180215011.610 .000
Constant -29.018 .997 .000 -

Notes :
a. Variable(s) entered on step 1: Age, Physical activity, Education, hypertension, gender.

b. Variable(s) entered on step 5: hypertension.

Table 4. Multivariate Final Model of Variable Associated with Type-2 Diabetes Mellitus
Incidence in Passive Smokers

Variables i} p OR 95% Confidence
Interval
‘Aget ,,,,,, 393,7 ,,,,, ,O,OQ ,,,,,,,, S ,1,2,59 ,,,,,, 9§§Qj 2870767173 7777777777 _— ~ 7| Commented [j4]: Umur yang mana? Umur 18< 45 atau
Gender| _ -1317 137 268 0471518 webﬁhdm ®r
PPhysical Activity| 1.506 145 4.509 .595 —34.199 |
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Based on Table 4, variable age, gender, and physical activity were significant with the
incidence of type 2 diabetes mellitus with p value < 0.25. Multivariate analysis was applied to
determine the dominant factors of T2DM incidence in passive smokers. Backward Wald method
is carried out on all independent variables that meet the requirements included in the model.

Variables that are not significant are excluded gradually, starting from the variable with the
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highest p value. In Table 4, the age variable (p-value= 0.000) is a factor that is significantly
related to T2DM incidence in passive smokers after being controlled with age, gender, education,
hypertension, and physical activity. The final stage of logistic regression results obtained
variable age as the most important risk factor for T2DM incidence in passive smoker (OR=

51,520, 95% confidence interval [CI]= 9,360-280,613).

Discussion

The majority of respondents with Type-2 Diabetes Mellitus and passive smokers are >45
years old (54.8%) with p value = <0.001 which means that there is a significant relationship
between age in passive smoking and the incidence of Type-2 Diabetes Mellitus. classified as
elderly (elderly). Along with increasing age, the risk of diabetes mellitus and heart disease
increases.'® This is in accordance with the results of a report from the IDF in 2017 which stated
that as long as the increasing age, the prevalence of Diabetes Mellitus also get higher.!® This is
because Diabetes Mellitus often appears after a person enters a vulnerable age, especially after
the age of 45 years and those who are overweight, so that the body is no longer sensitive to
insulin. The aging process results in changes in the body's anatomical, physiological and
biochemical systems that can cause insulin resistance. This condition will get worse if it is
accompanied by complications of other diseases, especially in the elderly group.'” As we age, the
body's metabolism slows down naturally, which causes decreased physical activity. Low
mobility will speed up the replacement of muscle mass with body fat. This condition can lead to
obesity, which is one of the risk factors for Type-2 Diabetes Mellitus.

The majority of respondents with Type-2 Diabetes Mellitus had no education/graduated from
elementary school (50%). The results of data processing also showed that the level of education

that did not go to school/graduated from elementary school was related to the incidence of Type-



211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

2 Diabetes Mellitus (p = <0.001). Meanwhile, respondents with junior high and senior high
education levels had a p value of > 0.05 so that there was no significant relationship between
junior high school, senior high school, and Universities education levels than those with no
education level/graduated from elementary school. This is in accordance with previous research
by Irawan (2010) which stated that people with a low level of education were 1.27 times at risk
of suffering from DM than people with higher education.'® Although elementary and junior high
school education levels are included in the type of basic education, both have differences in
terms of level of competence and knowledge taught. The level of education is believed to be an
important factor for someone to be able to understand the management of blood sugar control,
overcome symptoms that arise with appropriate treatment and prevent complications generally
related to knowledge. Patients with high education are believed to have better knowledge about
diabetes and its effects on health compared to low education, so sufferers will respond in a
positive way and will try to recover.!’

This study also revealed that physical activity is associated with the incidence of Type-2 DM
in passive smokers (p value = 0.042). This shows that there is a significant relationship between
physical activity of passive smoking and the incidence of Type-2 DM. In the physical activity
variable, the OR value is 3.4. This shows that people with less physical activity have a 3.4 times
greater risk of Type-2 DM than people with sufficient physical activity. From these data, it was
found that most of the respondents were passive smokers who did sufficient physical activity.
These results are the same as the research by Sipayung, Siregar and Nurmaini which showed
82.8% of the 120 respondents did sufficient physical activity.

Absorption of glucose by body tissues at rest requires insulin, whereas in active muscles,

although the need for glucose increases, it is not accompanied by an increase in insulin levels.
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This is because when a person is physically active, there is an increase in insulin receptor
sensitivity in active.?’ The condition of insulin resistance results in glucose not being able to
enter the cells. When a person does physical activity, there will be muscle contractions. This can
make it easier for glucose to enter cells, so that when a person is physically active, there will be a
decrease in insulin resistance and will ultimately reduce blood sugar levels.?’ Based on the
research of Siti Cholishotul Himmah et al (2020) at the Aulia Jombang Clinic, it was found that
physical activity was an influential variable with Type-2 Diabetes Mellitus.?! Patients who had
high physical activity experienced the greatest decrease in sugar levels, namely a decrease of
53.6 mg/dl. Decrease in blood sugar levels in patients who have moderate physical activity by
6.73mg/dl. While the decrease in blood sugar levels in patients who have low physical activity is
4.3 mg/dL.?!

From this study we also know that no hypertension has the significant (p value = <0,001,
OR= 0,423) relationship with the T2DM in passive smokers. It can maybe occur, because most
of the case group has the hypertension history (57,69%). These results are the same as the study
conducted by Nainggolan, Olwin, et al (2011) which stated that hypertension was significantly
associated with the incidence of T2DM (p = 0.00). Respondents with no hypertension have
protective value 0,423 times compared to those with hypertension for diabetes. Hypertension is a
factor that causes DM disease.?? Hypertension and DM are health problems that are closely
related and both need to be handled carefully. high blood pressure causes the distribution of
sugar blood in the cells do not run optimally, so that occur accumulation of sugar and cholesterol
in the blood. The point is if blood pressure is good, sugar blood will also be awake. Insulin acts
as a substance controlling blood pressure and water levels in the body, so that insulin levels are

enough to maintain blood pressure (Alfiyah, 2011).
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Meanwhile, the gender variable did not have a significant relationship with the incidence of
Type-2 DM in passive smokers. However, the table shows that the majority of respondents are
female passive smokers, as many as 84 people (80.8%) of respondents. The actual results in the
field show that there are more women affected by Type-2 Diabetes Mellitus than men. In
addition, the p value is almost close to significant (p value = 0,082) indicating that there is a
possible relationship between the gender of passive smokers and the incidence of Type-2
Diabetes Mellitus. This result is also in accordance with several previous studies, namely
Nordstrom (2016) which stated that the prevalence of Type-2 Diabetes Mellitus in males was
higher larger than women.”* The IDF report in 2017 stated that the prevalence of Type-2
Diabetes Mellitus in the world in the male sex was greater than the female gender.'®

The results of data processing also shows that some variables are not associated with the
incidence of Diabetes Mellitus Type 2. Like the occupation of passive smokers (p = 0.431), The
sedentary behavior excessive (=6 hours) in passive smokers with the incidence of Type 2
Diabetes Mellitus (p = 0.832). The income of passive smokers (p = 1,000), and the genetic of
passive smoker (p = 0,422).

The results showed that age is a major factor contributing to T2DM incidence in passive
smokers at X Hospital in Surabaya in 2019. It was found that respondents who were over 45
years of age and a passive smoker had an 51,52 times higher risk of developing type 2 diabetes
mellitus compared to those who were under 45 years of age and were passive smokers (OR=
51,520, 95% CI= 9,360-280,613). American Diabetes Association (ADA) (2011) stated that risk
Type 2 diabetes mellitus increases with age. Mechanism underlying higher risk type 2 diabetes
mellitus in individuals who being older is increase in body fat composition which accumulates in

the abdomen, so that lead to central obesity. Central obesity further triggers occurrence of insulin
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resistance is the initial process of diabetes mellitus type 2 (Suastika et al, 2012). WHO also
stated that after a person reaches the age of 40 years, blood glucose levels rise 1-2 mg% per year
during fasting and will rise approximately 5.6 — 13 mg% at 2 hours after eating. From that, it’s
not surprising if the age factor is a major factor in the occurrence of increasing prevalence of
diabetes mellitus especially type II and impaired tolerance glucose.?*

Based on previous research conducted by Wei, et al (2014), it can be conluded that passive
smoking is also one of the risks of T2DM.? The research by Pan, et al (2015) stated that both
active and passive smoking are associated with significantly increased risks of type 2 diabetes.
The risk of diabetes is increased in new quitters, but decreases substantially as the time since
quitting increases.’® Therefore, interventions to prevent exposure to secondhand smoke remain
an urgent priority.?’

However, in conducting this research, there are still some limitations. The limitations of the
study include the absence of data regarding the length of exposure to passive smokers who have
co-workers who smoke, so that it cannot be seen that there is an influence of the variable length
of exposure with the age of the respondent when it is associated with the incidence of Type-2
DM.
Conclusion

From the results of the above discussion, it can be concluded that age is the most dominant
risk factor of T2DM incidence in passive smokers. People with age >45 years old are having 57
times risk of developing Type-2 DM than the age of 18-45 years. The aging process results in
changes in the body's anatomical, physiological and biochemical systems that can cause insulin

resistance. This condition will get worse if it is accompanied by complications of other diseases,

especially in the elderly group.
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[The level of education in passive smokers relate to the incidence of Type-2 Diabetes
Mellitus. The level of education of passive smoker respondents that does not go to
school/graduated from elementary school has a risk of developing Type-2 DM 8.09 times than
the level of college education. Physical activity in passive smokers has relationship with the
incidence of Type-2 Diabetes Mellitus. Less physical activity in passive smokers rises the risk of
developing Type-2 Diabetes Mellitus 3.463 times than sufficient physical activity. Respondents
with no hypertension have protective value 0,423 times compared to those with hypertension for
diabetes. Meanwhile, there is no relationship between the gender, occupation, and sedentary

lifestyles of passive smoking and the incidence of Type-2 DM at X Hospital in Surabaya in

City government to reduce the incidence of Type-2 DM. First, the government is expected to
improve the health promotion and education programs about the effects of smoking, especially
related to passive smokers who are affected by exposure of cigarette smoke and age above >45
or among the elderly. Second, increasing and activating the efforts for the establishments of Non-
Smoking Areas in various public places and facilities. Third, always aggressively and actively
socializing CERDIK behavior (regular health checks, getting rid of cigarette smoke, diligent
activity, balanced diet, getting enough rest, managing stress) to the wider community to increase
awareness of Diabetes Mellitus. And finally, providing sports facilities or jogging tracks in every
area such as parks or green open areas so that people, especially passive smokers, can be
motivated to do physical activity.
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