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RESEARCH

METABOLIC SYNDROME AMONG ADULTS IN RURAL AREAS

(Sindrom Metabolik pada Dewasa di Daerah Pedesaan)

Fenty, Widayati A, Virginia DM, Hendra P

ABSTRAK

Sindrom metabolik merupakan sekumpulan tanda yang dicirikan dengan kondisi dislipidemia, peningkatan tekanan darah dan 
kadar glukosa darah puasa serta kegemukan daerah perut. Sindrom metabolik telah menjadi salah satu masalah kesehatan di negara 
berkembang. Penelitian menunjukan ada peningkatan prevalensi sehubungan sindrom metabolik, tetapi sebagian besar kajian dilakukan 
di daerah perkotaan.Tujuan penelitian ini adalah untuk mengetahui prevalensi sehubungan sindrom metabolik, di populasi dewasa yang 
berusia di atas 40 tahun di daerah pedesaan di Yogyakarta dengan cara menilainya. Penelitian ini menggunakan rancangan potong 
lintang yang dilaksanakan antara bulan Mei−Juni 2015 di Cangkringan Yogyakarta. Pengambilan data meliputi sosiodemografi melalui: 
wawancara, pengukuran antropometrik dan tekanan darah, serta kadar glukosa darah serta profil lipid. Responden penelitian terdiri 
dari 50 laki-laki dan 50 perempuan dewasa usia ≥40 tahun. Batasan sindrom metabolik, menggunakan patokan International Diabetes 
Federation (IDF). Prevalensi sindrom metabolik berdasarkan patokan IDF di daerah pedesaan di Cangkringan Yogyakarta sebesar 25%. 
Sindrom metabolik, lebih banyak ditemukan di perempuan (32%) daripada laki-laki (18%). Komponen terbanyak dari sindrom metabolik 
adalah peningkatan tekanan darah di semua responden penelitian, kemudian diikuti dengan komponen kegemukan perut dan kadar 
HDL yang rendah di perempuan, sedangkan di laki-laki diikuti dengan hipertrigliseridemia. Prevalensi sindrom metabolik cukup tinggi 
di daerah pedesaan Yogyakarta khususnya bagi perempuan. Pencegahan terhadap sindrom metabolik menjadi keutamaan kesehatan 
masyarakat dalam menurunkan penyakit kardiovaskular di daerah pedesaan di Yogyakarta.

Kata kunci: Sindrom metabolik, dewasa, daerah pedesaan

ABSTRACT

Metabolic Syndrome (MetS) is a collective symptom that can lead to dyslipidemia, elevated blood pressure, high fasting blood 
glucose, and abdominal obesity. It has become one of the greatest problems in developing countries, such as Indonesia. Many studies 
mostly focused on the population in urban area show that the prevalence of MetS has been rising. Therefore, this research aimed to 
know the prevalence of MetS among adults over 40 years in the rural area of Yogyakarta. This study was conducted from May to June 
2015 in Cangkringan, Yogyakarta using cross-sectional method. Certain examinations were carried out on 100 subjects, namely 50 
females and 50 males aged more than 40 years old through personal interview, anthropometric and blood pressure measurement, 
as well as blood glucose and lipid measurement. This research also used the International Diabetes Federation (IDF) Consensus 
Worldwide Definition of the MetS. Prevalence of MetS was measured based on IDF criteria. The result found that there were 25% of 
subjects in the rural area of Cangkringan, Yogyakarta. The result also found that the prevalence of MetS in females was higher, about 
32%, than in males (18%). The most common MetS component in all those subjects was the increasing of blood pressure followed 
by abdominal obesity and reduced high-density lipoprotein cholesterol (HDL-C) level in the female subjects, whereas elevated 
Triglycerides in males. The prevalence of MetS was higher in the rural area of Yogyakarta, especially among females. Therefore, the 
prevention of MetS should be a public health priority to reduce cardiovascular diseases in the rural area of Yogyakarta.

Key words: Metabolic syndrome, adults, rural area

INTRODUCTION

Metabolic Syndrome (MetS) is a set of risk factors 
consisting of dyslipidemia (elevated triglyceride level 
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and decreased HDL cholesterol level, increased blood 
pressure, increased fasting blood glucose level and 
abdominal obesity.1,2 Epidemiological researches have 
shown that metabolic syndrome still can be found 
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since there is no change in community’s lifestyle. The 
increased prevalence of this metabolic syndrome can 
lead to health problems in the community.1,3

The prevalence of MetS, moreover, is estimated to 
be approximately between 20–25% of the total adult 
population in the world. Individuals with MetS will 
have a risk of cardiovascular disease and stroke twice 
compared with individuals without MetS. Metabolic 
syndrome can also increase the risk of type 2 diabetes 
mellitus five times.3–5

In developing countries, the prevalence of MetS 
has also increased. Some researches showed that 
the prevalence of MetS in developing countries, is as 
follows; Philippines (19%), Malaysia (24.2%), India 
(28.8%), Turkey (33.4%), Brazil (25.4%), Iran (33.7%) 
and Venezuela (31.2%).2.6 In China, cardiovascular 
disease causes the increase of morbidity and mortality 
rate, approximately about 41% of deaths per year. The 
increase of mortality rate due to cardiovascular disease 
is mostly found in rural population compared to urban 
area.7 Some researches on rural areas in some countries 
showed different prevalences of MetS, namely India 
(9.2%), Brazil (21.6 %), China (39%) and Australia 
(33.7% for males; 30.1% for females).2,8-10

The epidemiological researches on the prevalence of 
MetS in Indonesia however, are still rare, particularly 
in rural areas. The prevalence of MetS in rural areas of 
Indonesia was great indicating that people aged more 
than 15 years old had lipid abnormalities, namely 
LDL (60.7%) and HDL (24.4%). The prevalence of 
cardiovascular in rural areas (19.5%) was almost the 
same as in urban areas (23.4%). Hypertension in rural 
areas was fairly high (34.9%) and so was diabetes 
(2.7%).11 

Several researches, moreover, showed the 
prevalence of MetS in Indonesia as follows; Jakarta 
(28.4%), Napier (33.9%), Jayapura (33.9%), Bali 
(18.2%) and Bogor (36.2%).12-15 A research conducted 
by Bantas et.al using Basic Health Research data in 
2007 showed that the prevalence of MetS in urban 
areas of Indonesia was 17.5%.16 The majority of 
individuals with metabolic syndrome has a high risk 
of type 2 diabetes. A research conducted by Wulandari 
and Isfandiari also stated that the prevalence of MetS 
in patients who had type 2 DM was 71.6%.17 

Finally, the previous researches on the prevalence 
of MetS in Indonesia were mostly conducted in urban 
areas. The existence of differences in sociodemographic 
characteristics of communities can create a difference 
in research results.18 Therefore, further researches on 
MetS are needed to be conducted, especially in rural 
areas in Yogyakarta.

METHODS

The subjects in this research were people living 
in the rural areas on Yogyakarta, namely Kepuharjo, 
Cangkringan, Sleman, and D.I. Yogyakarta. Those 
subjects had to meet some research criteria, namely age 
between 40–60 years old, no history of cardiometabolic 
diseases, edema and drug consumption, especially 
associated with cardiometabolic and they had to be 
willing to participate in this research (confirmed with 
letter of consent). 

Cangkringan consists of five (5) villages and 73 
sub-villages. Kepuharjo village was chosen as a place 
of the research based on consideration of the location 
and geographical conditions that represent rural 
communities. For instance, most villagers work as 
farmers in Kepuharjo.

This research was an observational research with 
cross sectional design and nonrandom sampling 
method. Permission of this research was published 
by Bapeda District, Sleman. This research also 
had received permission from the Research Ethics 
Committee of Faculty of Medicine with No. Ethical 
clearance KF/FK/502/EC. Subjects participating in 
this research were voluntary by signing a letter of 
approval.

The data of this research were collected from May 
to June 2015. The data included sociodemographic 
and anthropometric data, namely waist circumference, 
blood pressure, as well as lipid and blood glucose 
profiles. Sociodemographic data were associated with 
age and gender obtained through interviews with 
the subjects. Next, the measurement of waist was 
conducted using Butterfly®measuring tape. Blood 
pressure measurement then was conducted using HEM-
7203-type Omron® digital sphygmomanometer. Data 
of sociodemographics, waist circumference and blood 
pressure were collected by trained staff. 

Afterwards, venous blood sampling was taken 
as much as 5 mL of each subject who had fasted for 
10-12 hours. The measurement of lipid profiles and 
blood glucose was then conducted using a chemical 
instrument, type C 501 Roche analyzer. Finally, data 
obtained were presented descriptively and analyzed by 
Chi Square with a confidence level of 95%.

RESULTS AND DISCUSSION 

In this research, the number of respondents who 
agreed to be the subjects of the research consisted of 
50 males and 50 females. The characteristics of the 
subjects can be seen in Table 1.

The range of the subjects’ age was 40–60 years 
old. Age is a risk factor that cannot be modified as a 
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person’s age increases. The risk of MetS can trigger 
type 2 diabetes and cardiovascular disease. Thus, 
individuals with MetS, especially over the age of 40 
years old, will have a higher risk of complications of 
cardiovascular disease.19

The median of BMI of those female subjects was 
25.3 (grade 1 overweight), while the median BMI of 
those male subjects was 24.4 (overweight risk).20 This 
indicated that female subjects had a higher risk of 
cardiovascular disease than male subjects.

Table 2 shows the distribution of MetS and its 
components of the research subjects based on sex. The 
prevalence of MetS found, according to IDF3, was 25%, 
with the ratio of the prevalence of MetS in the female 
subjects (32%) compared to the male subjects (18%).

 The research results found that Cangkringan, 
Yogyakarta had similar characteristics and conditions 
to those in other areas in Indonesia. A research 
on 1,591 subjects aged 25–64 years old in Jakarta 
conducted by Soewondo et al.12 in 2006 showed that 
the prevalence of MetS in females was 30.4%, while 
in males was 25.4%.12 Another research on 13,262 
subjects in Jakarta in 2007 also showed that the 
prevalence of MetS in females (21.3%) was higher 
than in males (12.9%).16 Similarly, a research on 
1,200 subjects in Jayapura in 2012 showed that the 
prevalence of MetS in females (36.7%) was higher than 
in males (25.3%).14 Research on seven (7) villages in 
Bali showed that the prevalence of MetS in males 
(16.6%) was lower than in females (20.0%).13

Furthermore, the prevalence of MetS in some other 
countries, especially in rural areas also shows the 

same result, which is that the prevalence of disease 
in females is higher than in males. For instance, the 
prevalence in females is higher than in males in several 
countries, such as India (66.36% vs 33.63%), Brazil 
(33.6% vs 7.7%) and China (45.6% vs 31.4%).2,8,9 In 
contrast to those countries, the prevalence of MetS 
in males (33.7%) in the rural areas of Australia was 
higher than in females (30.1%).10 The most dominant 
component of MetS was blood pressure (≥130/85 
mmHg) about 67%. It means that there was no 
significant difference of blood pressure in males and 
females (p=0.673). Similarly, researches in Brazil and 
China also showed that the increase in arterial blood 
pressure had triggered the significant difference of 
blood pressure in males and females, 62.5% and 67.2% 
respectively.2,9 

Thus, when hypertension and MetS components 
simultaneously occurred in an individual, there will 
be a synergism increasing a risk of cardiovascular 
disease.21 In Cangkringan, Yogyakarta, MetS 
components triggering the prevalence of MetS in the 
female subjects were increased blood pressure (68%), 
abdominal obesity (56%) and HDL level less than 50 
mg/dL (40%). Abdominal obesity was considered as a 
risk factor in the prevalence of cardiovascular disease 
more meaningful than BMI. 

In addition, several researches showed that 
abdominal circumference is an independent risk 
factor for cardiovascular disease, both in females 
with overweight or in females with normal weight.22 
Low HDL level can cause atherogenic dyslipidemia. 
This is because HDL acts as anti-atherogenic and 

Table 1. The characteristics of the research subjects based on sex 

Characteristics Males (n=50) Females (n=50)
Age (years old) 49.5 (40–60) 45 (40–53)
BMI(kg/m2) 24.4 (19.6–32.8) 25.3 (17.4–47.7)
Waist circumference (cm) 82 (67–108) 83.4 (79.6–87)
Triglycerides (mg/dL) 122 (34–807) 99.5 (48–218)
HDL(mg/dL) 50 (23–78) 52 (36–82)
Systolic blood pressure (mmHg) 135.5(97–190) 139 (109–199)
Diastolic blood pressure (mmHg) 84 (64–109) 81 (69–113)
Fasting blood glucose (mg/dL) 88 (72–174) 86 (75–288)

Description: The median (minimum-maximum)

Tabel 2. Comparison between SM and its components in research respondents based on gender

All variables Males (n=50) Females (n=50) Total
p

(n=100) n (%) n (%) n (%)
Abdominal obesity 12 (24%) 28 (56%) 40 (40%) 0.007*
Hypertriglyceride 18 (36%)  6 (12%) 24 (24%) 0.005*
Low HDL level 4 (8%) 20 (40%) 24 (24%) 0.000*
Blood pressure ≥130/85 mmHg 32 (64%) 35 (68%) 67 (67%) 0.523
Fasting blood sugar ≥ 100mg/dL 10 (20%) 7 (4%) 17 (17%) 0.424
MetS (Based on IDF)  9 (18%) 16 (32%) 25 (25%) 0.106
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anti-inflammatory as well as has an ability to resist 
modification of LDL. Obesity also plays a role to reduce 
HDL level.4

Moreover, in Cangkringan, Yogyakarta, MetS 
components triggering the prevalence of MetS in the 
male subjects were increased blood pressure (68%), 
hypertriglyceridemia (36%) and abdominal obesity 
(24%). Increased blood pressure, accumulation of 
abdominal fat (abdominal obesity), and impaired 
balance of blood fats (dyslipidemia) are considered as 
a series of symptoms resulted from insulin resistance. 
Metabolic syndrome occurs when insulin resistance is 
in cooperation with dyslipidemia as well as increased 
blood pressure.17,23

Finally, the results of this research showed that the 
high prevalence of MetS in rural area, Cangkringan, 
Yogyakarta, was 25%. The results of this research 
also suggested that blood pressure, abdominal obesity 
and dyslipidemia (hypertriglyceridemia and low HDL 
levels) can contribute to the prevalence of MetS in rural 
areas. Besides that, this research provided an important 
explanation for the planning and implementation of 
health programs to rural communities, particularly in 
preventing MetS that can increase the prevalence of 
cardiovascular disease. As a result, simple programs, 
such as measuring waist circumference can be applied 
in rural communities as abdominal obesity screening 
condition.

CONCLUSION

In conclusion, the prevalence of MetS in rural areas 
of Yogyakarta, according to IDF standards, was 25%. 
The prevalence of MetS in females was higher than in 
males.
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