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Abstract
Introduction. Metabolic syndrome is a collection of factors believed to increase the risk of atherosclerosis 
and type 2 diabetes mellitus. The incidence of metabolic syndrome in young adults is increasing, especially 
in Asian countries. Therefore we need efforts to increase knowledge in society about this disease. 

Aim. We conducted a socialization program on prevention and early detection of metabolic syndrome in 
household community to increase public knowledge about this disease.

Method. This program was conducted in August 2017 in Wonokromo District, Surabaya. The participants 
in the activity consisted of 32 people from household community. The activity consisted of blood sampling 
collection, body weight, and abdominal circumference measurement for risk factor assessment, pre-test, 
socialization of metabolic syndrome, and post-test.

Results. From the results of the pre and post test, we found an increase knowledge of 76.9% participants. 
The laboratory test results for early detection of metabolic syndrome showed 37.5% of participants had 
metabolic syndrome. We also found a significant positive correlation between body weight and abdominal 
circumference (p = 0.000, r = 0.867). There was also a significant negative correlation between body weight 
and HDL (p = 0.004, r = -0.494), between abdominal circumference and HDL (p <0.05, r = -0.376), and 
between TG and HDL (p <0.05, r = -4.22).

Conclusion. Socialization and early detection of metabolic syndrome can increase knowledge, awareness, 
and detection of metabolic syndrome in the household community.
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Introduction

Metabolic syndrome is a collection of various 
metabolic disorders that are interrelated. It is a 
complex metabolic disorder associated with the risk of 
atherosclerosis and diabetes mellitus 1,2. The prevalence 
of metabolic syndrome in the world is increasing, 
especially in urban areas. Sedentary lifestyle that lacks 

physical activity, unhealthy diet, and high-stress levels 
are thought to affect the incidence of this syndrome. Many 
studies state that the incidence of metabolic syndrome is 
dominated by productive age or young adults 2,3. This 
condition is very worrying as work productivity in 
general is associated with the productivity of those ages.

Many consensus criteria are used to determine a 
person with metabolic syndrome. There are two criteria 
widely used for determining metabolic syndrome, the 
IDF and the WHO criteria. The IDF criteria are based 
on central abdominal circumference plus two of the four 
factors: TG, HDL, systolic/diastolic blood pressure, 
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and fasting blood sugar levels, while the WHO criteria 
are based on clinical criteria of insulin resistance 1,2,4. 
Research conducted in China showed that metabolic 
syndrome is more common in urban populations. 
Economic development and changes in diet patterns are 
thought to have a role in the occurrence of metabolic 
syndrome in urban areas compared to rural areas 5. 

The area of Wonokromo District, Surabaya, is 
located in a densely populated urban area in Surabaya. 
The people who live in the area are pluralistic 
communities with diverse cultural backgrounds and 
customs. However, as with urban communities in 
general and the demographics of areas close to various 
commercial centers and modern lifestyles, it is feared 
that the public will adopt an unhealthy lifestyle such as 
excessive consumption of junk food, lack of physical 
activity, and high-stress levels. This will cause metabolic 
disorders that lead to metabolic syndrome, a collection 
of metabolic abnormalities that can increase the risk of 
developing metabolic diseases such as cardiovascular 
disease and type 2 diabetes mellitus. Therefore, we 
conducted a socialization program to household 
community in Wonokromo District, Surabaya for 
prevention and early detection of metabolic syndrome. 

Methods 

Participants in the activity were household community 
of Wonokromo District, Surabaya. In this program, the 
participants were measured for bodyweight, abdominal 
circumference, and blood pressure. The participants were 
also checked for laboratory examinations (fasting blood 
glucose, TG, and HDL cholesterol) from blood serum. 
Laboratory measurements were performed in Prospek 

laboratory, Surabaya, Indonesia, by using automated 
enzymatic colorimetry.

The participants were also asked to follow pre-test 
by filling-in close answers questions in order to find out 
the participants’ initial knowledge regarding metabolis 
syndrome. The questions of the pre-test included: early 
detection of metabolic syndrome, ways to prevent 
metabolic syndrome and the risk of metabolic syndrome. 
After given socialization, the participants were asked to 
fill-in a post-test with similar questions as the pre-test 
to find out whether there was an increase in knowledge 
about metabolic syndrome.

Participants with metabolic syndrome were defined 
according to the International Diabetes Federation (IDF) 
criteria, 2006 1. The diagnosis of metabolic syndrome 
based on IDF were central abdominal circumference of 
more than 80 cm in women and more than 90 cm in men 
plus two of four factors: TG, HDL, systolic/diastolic 
blood pressure and fasting blood glucose levels.

From the results obtained, statistical analysis was 
performed using SPSS version 23. The association 
between gender and laboratory parameters was analyzed 
by t-test, while the correlation between laboratory 
parameters was analyzed by Spearman. 

Results

Pre and post-test

Based on the results of the pre-test and post-test, 
76.9% of participants had increased of their post-test 
scores compared to their pre-test scores (Figure 1). 

Figure 1. Percentage of increased knowledge regarding metabolic syndrome of the participants before and 
after socialization 



2906    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Laboratory examination

The participants consisted of men and women, with a mean age of 47.39 ± 9.39 for women and 56 ± 13.36 for 
men. The youngest participant was 27 years old, while the oldest participant was 77 years old. The largest number 
of participants was in the range of 41-60 years. The gender and age characteristics of the participants can be seen in 
Table 1.

Table 1. Gender and age characteristics of the participants

Gender
Age (y.o)

Total
21-40 41-50	 51-60	 > 60 

Male 1 0 3 1 5

Female 6 10 8 3 27

Total 7 10 11 4 32

The result of the laboratory examination for metabolic syndrome from the participants is shown in Table 2.

Table 2. The results of laboratory examination for metabolic syndrome from the participants

Parameters of metabolic syndromes (Mean ± SD) Male Female

Weight (kg) 76.2 ± 11.15 63.67 ± 11.36

Abdominal circumferences (cm) 99.2 ± 11.12 90.96 ± 10.87

Systolic blood pressure (mmHg) 134 ± 21.91 128.52 ± 22.31

Diastolic blood pressure (mmHg) 92 ± 4.47 91.11 ± 11.39

TG (mg/dL) 185 ± 101.08 101.96 ± 57.84

HDL (mg/dL) 45.8 ± 8.2 53.33 ± 8.7

Fasting blood glucose (mg/dL) 77.6 ± 12.28 89.59 ± 55.49

The results showed that female participants had 
lower bodyweight, abdominal circumference, systolic 
blood pressure, diastolic blood pressure, and TG levels 
compared to males. The female also had higher levels of 
HDL and fasting blood glucose than male participants. 

From a total of 32 participants, 12 participants (37.5%) 
were detected with metabolic syndrome (Figure 2). 
The most common type of metabolic syndrome was 
abdominal circumference exceeded normal limits 
(100%). 
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Figure 2. Percentage of participants with metabolic syndrome 

Of the 12 participants who detected metabolic syndrome, most of them (11 participants) were of productive age 
(25-65 years) as shown in Figure 3. 

Figure 3. Comparison of the percentage of participants with metabolic syndrome between productive age 
and non-productive age 

In this program, female participants with metabolic syndrome were more frequent than male (Figure 4), however, 
this could not be generalized as the number of female participants was more than male.
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Figure 4. Percentage of male and female participants with metabolic syndrome

From the participants, Pearson correlation test 
showed a significant positive correlation between body 
weight and abdominal circumference (p = 0.000, r = 
0.867). In addition, there was also a significant negative 
correlation between body weight and HDL (p = 0.004, r 
= -0.494), between abdominal circumference and HDL 
(p <0.05, r = -0.376), and between TG and HDL (p 
<0.05, r = -4.22).

Discussions

Metabolic syndrome is a set of markers of 
cardiometabolic risk whose incidence is increasing 
worldwide. These conditions include insulin resistance, 
hypertension, central obesity, glucose intolerance, and 
dyslipidemia 6. In Indonesia itself, based on research 
conducted by Herningtyas & Ng (2019), the overall 
prevalence of metabolic syndrome is relatively high 
(21.66%), with one of which the highest distribution is 
in East Java. The study also shows that the prevalence 
in urban communities is higher than in rural areas 7. In 
this program, we found a high incidence of metabolic 
syndrome (37.5%), which is not much different from 
that study. 

Most of the participants with metabolic syndrome 
in this program were of productive age (young adults). 
It is said that the prevalence of metabolic syndrome in 

young adults has increased in the last 15 years 8. This 
can be caused by Westernized diet, sedentary lifestyle, 
excessive alcohol intake, and smoking at productive 
age 9. However, early detection of metabolic syndrome 
in young adults can provide more effective prevention 
because of cost-saving and reducing disability-adjusted 
life years 10.

Prevention and early detection of metabolic 
syndrome is an important effort in reducing the incidence 
of this disease. Increasing awareness and knowledge of 
metabolic syndrome through specific health education 
can improve the quality of public health, considering 
that public knowledge of this disease is still low 11. In 
this program, there was a 76.9% increase in people’s 
knowledge regarding metabolic syndrome, which was 
assessed from the results of the pre-test and post-test. 
This proves that socialization about metabolic syndrome 
can provide a comprehensive understanding of public 
knowledge regarding this disease.

In this program, we found a significant positive 
correlation between body weight and abdominal 
circumference, significant inverse correlations 
between body weight and HDL, between abdominal 
circumference and HDL, and between TG and HDL. 
This was in line with previous studies showing 
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significant positive correlation between body weight 
and abdominal circumference 12, significant negative 
correlation between body weight and HDL 13, between 
abdominal circumference and HDL 14, and between TG 
and HDL 15.

This program had contribution for the community 
to reduce the incidence of metabolic syndrome in 
Indonesia, especially in urban household community. 
Early detection of metabolic syndrome from the smallest 
community unit also helps better management of 
metabolic syndrome to prevent further cardiometabolic 
complications. 

Conclusions

Socialization program was effective to increase 
knowledge about metabolic syndrome in the household 
community. On laboratory examination, 37.5% of the 
participants were detected with metabolic syndrome, in 
which most of them were in productive age. Additional 
support from the community is needed, and similar 
programs should be carried out in other places to reduce 
the incidence of metabolic syndrome and its related 
complications in Indonesia.
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