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Ab s t r Ac t
Abdominal obesity, insulin resistance, hypertension, and hyperlipidemia, all being non-communicable diseases (NCD) are the major 
health issues of the modern world. Present day has led to these pathological conditions known as metabolic syndrome. The prevalence of 
metabolic syndrome(MeS) greatly increases in urban population. The syndrome includes cardiovascular diseases, type 2 diabetes, and thyroid 
abnormalities. A cross-sectional survey was conducted for the prevalence of metabolic syndrome among 438 participants of Indore, Madhya 
Pradesh India. A pre-designed questionnaire was used to collect data, including demographic information; anthropometric and biochemical 
parameters from their medical reports. Using criteria of International Diabetes Federation (IDF), MetS was seen in 43.3% of subjects with a 
mean age of 50.53 yr consisting of 55% males and 45% females. The age-specific prevalence of MetS was observed more in the older group.
Physical inactivity was found to be the major causative factor for this MetS. It can be improved by encouraging the patients to adopt a healthy 
lifestyle with the emphasis on regular physical activity and modifications of food habits.
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In t r o d u c t I o n
A metabolic disorder is a non-communicable disease recognized 
by a cluster of factors, namely central obesity, glucose intolerance, 
low HDL (high-density lipoprotein) cholesterol, high triglycerides 
(TG), and systemic Hypertension[1]. The simultaneous presence of 
three or more of these factors has been termed as the metabolic 
syndrome (MetS) and is known to promote the development of 
cardiovascular diseases and type  2 diabetes[2]. The prevalence of 
MetS globally ranged from 10% to 84%, determined by gender, 
age, race, ethnicity, and area of residence (urban and rural) of the 
population examined,[3].

The International Diabetes Federation (IDF) estimates that 
one-quarter of the world’s adult population has the MetS[4]. 
A sedentary lifestyle, higher socioeconomic status, and high body 
mass index were related to MetS[5]. It is thought that the differences 
in genetic background, diet, amounts of physical activity, smoking, 
family history of diabetes, all are known to influence the prevalence 
of the MetS [6].

This often predicted that about one-third of the urban 
population in India’s major cities may have metabolic 
syndrome[7,8]. It was reported that the prevalence of MetS in 
Indian adults ranged from 11% to 56%[9,10]. However Indore, 
Madhya Pradesh (central part of India), has never been covered 
by any epidemiologist according to IDF criteria. Therefore, in th 
present study an attempt made to conduct an investigation on 
MetS.

MAt e r I A l s An d Me t h o d s

Study Participants and Data Collection
The current cross-sectional study was conducted in Indore 
(Madhya Pradesh, India). A total of 438 subjects (197 females and 
241  males) who were above 18  years of age and those without 
any critical illness participated in the study. Pregnant women, and 
lactating women, were excluded from the study.

The information about the demographic, anthropometric 
profile (height, weight, and waist circumference), and pathological 
(blood pressure, fasting blood sugar, waist circumference, TG, 
and HDL) parameters were collected from the subjects on a pre-
designed questionnaire. All the participants were explained the 
nature of the study in a language they understand easily. Ethical 
consideration was undertaken and informed consent was obtained 
from the patients. The clinical diagnosis was not performed by 
us but the information was collected from their recent medical 
reports.

Metabolic Syndrome Identification
For the present study, International Diabetes Federation (IDF) 
criteria were considered to measure the presence of the metabolic 
syndrome. The definitions and cut-offs are as follows

The new IDF definition for the metabolic syndrome included 
central obesity (ethnic-specific for South Asians, ≥ 90  cm and ≥ 
80 cm for male and female, respectively) with any other two of the 
following four factors:
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Raised triglycerides (>150 mg/dL or 1.7mmol/L)*
Reduced HDL cholesterol <40 mg/dL (1.03mmol/L) in males*

<50mg/dL (1.29mmol/L) in females*
Raised blood pressure SBP >130 mm Hg* or

DBP >85 mm Hg*
Raised fasting plasma glucose >100mg/dL (5.6 mol/L)*
*According to IDF

Statistical Analysis
The data were summarized as frequencies and percentages by 
using an online available chi-square test calculator.  A P-value of 
<0.05 was considered statistically significant.

re s u lts
Out of 438 cases of the total studied population, (231 males and 
197 were females), 190 were found to have metabolic syndrome 
i.e. 43.37% prevalence according to IDF criteria. In 190 positive 
patients age range was 20-79  years (mean age 55.79±0.86 yr) 
consisted of 70(37%) males and 120(63%) females. The prevalence 
of disease in males and females is 29% (70/231) and 61% (120/197) 
respectively. The maximum number of patients were in the age 
group of 40-49  years (128/438, 29%) and 50-59  years (111/438, 
25%) followed by 60-69  years (65/438, 14%) and 30-39  year 
(57/438, 13%) age groups. Minimum number of patients were in 
70-79 and 20-29  years age groups (41/438, 9% and 32/438, 7%) 
respectively [Figure 1]. Metabolic syndrome was significantly more 
common in females than in males (x²=44.81, p <0.00001).

Among the affected individuals maximum number of 
patients were there in the age group of 40-49 years (63/190, 33% 
followed by 50-59 years (57/190, 30%), >60-69 years (25/190, 13%), 
>70-79 years (19/190, 10%), and >30-39 year (18/190, 9.5%). The 
minimum number of patients was in the age group of <30 years 
(9/190, 4.73%) [Figure 2].

It was analyzed that in the entire studied population the major 
component of metabolic syndrome was central obesity (33%) 
followed by high fasting blood sugar (32%), high triglycerides 
(23%), high blood pressure, and low HDL (21.6% each) [Table 1].

MetS-Metabolic Syndrome, BP-Blood Pressure-Fasting Blood 
Sugar, WC-Waist Circumfernce,TG-Triglyceride,HDL-High Density 
Lipoprotein.

Fasting blood sugar (44% vs 22.4%), central obesity (44.6% vs 
24%) and increased TG (30% vs 17%) were significantly higher in 
female patients. Although high blood pressure (25.8% vs 18%) and 
low HDL (22% vs 21%) were also high in females, their prevalence 
was not statistically significant (p > 0.05).

In metabolic syndrome diagnosed individuals decreasing 
order of prevalence in different age groups was 30.15% in 
40-49  years, >30% in 50-59  years, >13% in 60-69  years, >10% 
in 70-79  years, >10% in 30-39  years and 4% in 20-29  years. The 
prevalence of metabolic syndrome is significantly high in females 
compared to males (X²=44.81, p<0.00001).

In affected individuals prevalence of metabolic syndrome 
components in decreasing order is central obesity (76.8%) 
>increased fasting blood sugar (74%) >high triglycerides (53%) 
>high blood pressure and low HDL (50-50% both) [Table 2].

Age and sex-wise distribution of all metabolic syndrome 
positive cases have been shown in Table 3.

The prevalence of all the components of metabolic syndrome 
was more common in >40 years than <40 years of people in both 

genders. The prevalence of high blood pressure, fasting blood sugar, 
central obesity, high TG and low HDL among males of age >40 vs 
<40 years were 14.5% vs 3%, 17.8% vs 4%, 19.5% vs 4%, 15.7% vs 
3% and 17% vs 4% respectively. Similarly in females the prevalence 

Figure 1: Gender and age group distribution of total subjects (n=438)

Figure 2: Gender and age group distribution of total subjects 
suffering from MetS (n=190)

Table 1: Prevalence of components of Metabolic syndrome in the 
study population (n=438)

Parameters 
of MetS

Male 
(n=241), 

N(%) (+Ve)

Female 
(n=197) 

N(%) (+Ve)

Total 
(n=438) 

N(%) (+Ve)

X2 p ‑ value

BP 44 (18) 51 (25.8) 95 (21.6) 7.32 0.00678
FBS 54 (22.4) 87 (44) 141 (32) 26.38 0.00001
WC 58 (24) 88 (44.6) 146 (33.3) 20.7 0.00001
TG 41 (17) 60 (30) 101 (23) 11.04 0.00089
HDL 51 (21) 44 (22) 95 (21.6) 0.08 0.766944

Table 2: Prevalence of components of Metabolic syndrome among 
the subjects of metabolic syndrome

Components 
of Metabolic 
syndrom

Male 
(n=70), 

N(%) (+Ve).

Female 
(n=120) 

N(%) (+Ve)

Total 
(n=190)  

N (%)

X2 P Value at 
P<0.05

BP 44 (62.8) 51 (42.5) 95 (50) 7.32 0.006
FBS 54 (77) 87 (72.5) 141 (74) 0.49 0.480
WC 58 (82.8) 88 (73.3) 146 (76.8) 2.25 0.133
TG 41 (58.5) 60 (50) 101 (53) 1.30 0.253
HDL 51 (72.8) 44 (36.6) 95 (50) 23.16 0.000
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of high blood pressure, fasting blood sugar, central obesity, high TG 
and low HDL among age of >40 vs <40 years were 24% vs 2%, 30% 
vs 3.5%, 30% vs 4%, 28% vs 2% and 21% vs 1.5% respectively.

dI s c u s s I o n
In this study, the prevalence of MetS in a local population of Indore 
(Madhya Pradesh, India) using the IDF criteria was determined. 
The study also confers the ability to identify the most common 
component of MetS in males and females of the local population. 
Results of this study indicated that, depending on the participants 
and criteria used, the prevalence of MetS ranged from 11%-56%, 
nearly similar to an earlier report[11] and it is higher in urban area. 
Researchers have found varying prevalence rate in different parts 
of the country.In Indore, we found,out of 438 participants, 43.37% 
suffered from MetS as per IDF criteria.[12], some what near to the 
observations of earlier.

Misra et al. reported [12]44.6% of the participants in the urban 
area of West Bengal having MetS. According to Kaushal et al.[13], 
37.1% of study participants living in the urban area of Agra have 
MetS. Prasad et al.[14] in their study reported the prevalence of MetS 
as 43.2% in the eastern part of coastal India. Other researchers 
have also found similar results in various parts of India[15,16,17].

Compared to males,the prevalence of MetS was found to 
be higher in females across the world[8]. In our study also, the 
prevalence of MetS was significantly higher in females (29% vs 
61%, x²=44.81). Similar results were also found earlier[14] where 
34.25% vs 52.2% were reported in in eastern India. This observed 
higher prevalence of MetS in females might be due to gender bias 
in MetS characterization in waist circumference and, HDL value[18] 

Harmonal deficiency and menopause might also be because of 
the prevalence of MetS in females.

The maximum numbers of cases of MetS were in the age range 
of 40-49 years,followed by 50-59 years. About 80% of patients of 
MetS were above 40 years, that is similar to the earlier studies[14,15,19], 
which also reported nearly 95% of cases were above 40 years in the 
Gwalior region of India. It is obvious that with passing decades the 
incidence of various components of MetS increases.

In the present study, the prevalence of components of MetS in 
the total study population in decreasing order was central obesity 
(33%), high fasting blood sugar (32%), high triglycerides (23%), high 
blood pressure, and low HDL (21.6% each) Khan et al.[15] reported the 

prevalence of components of MetS in decreasing order was high 
blood sugar (29.2%), high TG (19.7%), central obesity (19.5%), high 
blood pressure (18.3%) and low HDL in 18.3% of cases.However 
Prasad et al.[14], reported the prevalence of the components of MetS 
as high blood pressure 63.11%, Obesity 48.9%, low HDL 46.9%, high 
TG 37.7%, and fasting blood sugar 31.2%. This may be noted that 
the spectrum of prevalence in our study seems completely different 
from the above-mentioned eastern Indian study. It may be due 
to different study populations and the use of different criteria for 
MetS. Although all the components of MetS were more prevalent 
in females of our study, only central obesity, hyperglycaemia, and 
high TG were significantly higher than males. In previous study it has 
been reported that central obesity and low HDL were more common 
in females where as blood pressure and TG were more common in 
males, rendering them to be more susceptible to heart attacks[20]. 
However, we did not find such differences between the two genders.

The prevalence of components of MetS among diagnosed 
individuals in decreasing order was central obesity (76.8%) 
>increased fasting blood sugar (74%)>high TG (53%) >high 
blood pressure & low HDL (50-50% both) [Table 2].[19] Yadav et.al. 
reported the prevalence of components among the patients of 
MetS with reported Diabetes mellitus (as per IDF definition) as 
follows: central obesity (87%) >high blood pressure (69%) >low 
HDL (59%) and high TG (44%).

The higher prevalence of central obesity in our study might be 
because of the IDF criteria used in the study (waist circumference 
90  cm in males and 80  cm in females). Among its patients’ high 
blood pressure and low HDL were equally distributed in both 
sexes, however, the rest of the three components were significantly 
high in females. In other studies, high blood pressure and low HDL 
were significantly higher in males is compared to females[15] Khan 
Y et al. 2018 in contrast to our study where central obesity, high 
triglycerides, and high fasting sugar were significantly higher in 
MetS positive females.

co n c lu s I o n
In this study, it is reported that according to IDF criteria the 
prevalence of MetS in a local population of Indore (Madhya Pradesh, 
India) is 43.37%. Although MetS is found more prevalent in the age 
group above 40 years in both genders, it starts increasing from the 
younger age. The female population was found to be more affected 
in having a higher ratio of hyperglycaemia,obesity, and high TG 
than males.It is therefore suggested that people should be more 
careful,particularly the females from healthcare point of view.

Ac k n ow l e d g e M e n ts
We would like to thank the people who participated in this study 
and give their consent.We also thankful to Dr.Jayesh Vaishnav,Dr.
Manish Kumar Sharma and Dr.Lata Sunhare for their support.

co pyr I g h t A n d p e r M I s s I o n s tAt e M e n ts
We confirm that the materials included in this chapter do not 
violate copyright laws. Where relevant, appropriate permissions 
have been obtained from the original copyright holder(s).

re f e r e n c e s
1. Kaur J. A comprehensive review on metabolic syndrome. Cardiol Res 

Pract 2014;2014:943162.

Table 3: Prevalence of metabolic syndrome components in different 
age groups (gender wise)

MetS 20‑29 
Years

30‑39 
Years

40‑49 
Years

50‑59 
Years

60‑69 
Years

70‑79 
Years

Total 

Parameters M F M F M F M F M F M F M F
BP               

Positive 1 2 7 2 13 15 12 15 7 8 4 9 44 51
Negative 2 3 1 8 10 25 10 20 3 7 0 6 26 69

FBS             0  
Positive 3 2 8 5 18 30 16 30 6 10 3 10 54 87
Negative 0 3 0 5 5 10 6 5 4 5 1 5 16 33

WC             0  
Positive 3 2 8 6 20 30 18 30 6 10 3 10 58 88
Negative 0 3 0 4 3 10 4 5 4 5 1 5 12 32

TG             0  
Positive 0 1 3 3 15 20 15 20 5 8 3 8 41 60
Negative 3 4 5 7 8 20 7 15 5 7 1 7 29 60

HDL             0  
Positive 3 1 7 2 18 15 15 10 5 8 3 8 51 44
Negative 0 4 1 8 5 25 7 25 5 7 1 7 19 76



Sadhna Sachdeva, et al.: Metabolic syndrome www.apjhs.com

Asian Pacific Journal of Health Sciences | Vol. 9 | Issue 4 | October-December | 2022 413

2. Wilson PW, D’Agostino RB, Parise H, Sullivan L, Meigs JB. Metabolic 
syndrome as a precursor of cardiovascular disease and type  2 
diabetes mellitus. Circulation 2005;112:3066-3072.

3. Aryal N, Wasti SP. The prevalence of metabolic syndrome in South Asia: 
a systematic review. Int. J. Diabetes. Dev. Ctries. 2016;36(3):255-262.

4. Saklayen MG. The global epidemic of the metabolic syndrome. 
Current hypertension reports 2018;20(2):1-8.

5. Pemminati S, Adhikari PM, Pathak R, Pai MR. Prevalence of metabolic 
syndrome (METS) using IDF 2005 guidelines in a semi urban south 
Indian (Boloor Diabetes Study) population of Mangalore. J  Assoc 
Physicians India 2010;58:674-677.

6. Cameron AJ, Shaw JE, and Zimmet PZ: The metabolic syndrome: 
prevalence in worldwide populations. Endocrinol Metab Clin North 
Am 2004; 33(2): 351-375.

7. Misra A, Khurana L. The metabolic syndrome in South Asians: 
Epidemiology, clinical correlates and possible solutions. Int Diabetes 
Monitor. 2009;21(3):92-101.

8. Ramachandran A, Snehalatha C, Satyavani K, Sivasankari S, and 
Vijay V: Metabolic syndrome in urban Asian Indian adults-A 
population study using modified ATP III criteria. Diabetes Res Clin 
Pract 2003; 60: 199-204.

9. Sinha S, Misra P, Kant S, Krishnan A, Nongkynrih B, Vikram NK. 
Prevalence of metabolic syndrome and its selected determinants 
among urban adult women in South Delhi, India. Postgrad Med J 
2013;89(1048):68-72.

10. Tharkar S, Viswanathan V. Effect of obesity on cardiovascular risk factors 
in urban population in South India. Heart Asia. 2010;2(1):145-149.

11. Bansal S, Paliwal A, Verma V, Chauhan J. A study on the prevalence 
of metabolic syndrome in the general population in Western Uttar 
Pradesh, India. Int J Res Med Sci 2017;5(6):2641-2643.

12. Misra A, Misra R, Wijesuriya M, Banerjee D. The metabolic syndrome in 
South Asians: Continuing escalation and possible solutions.Indian J 

Med Res 2007;125:345-355.
13. Kaushal S, Gupta V, Prakash G, Misra S. Correlates of metabolic 

syndrome and prevalence among urban population of Agra, Uttar 
Pradesh, India. Int J Community Med Publ Heal 2016;3(12):3570-3575.

14. Prasad DS, Kabir Z, Dash AK, Das BC. Prevalence and risk factors for 
metabolic syndrome in Asian Indians: A community study from urban 
Eastern India. J Cardiovasc Dis Res 2012;3(3):204-211.

15. Khan Y, Lalchandani A, Gupta A, Khadanga S, Kumar S. Prevalence 
of metabolic syndrome crossing 40% in Northern India: Time to 
act fast before it runs out of proportions. J  Family Med Prim Care 
2018;7(1):118-123.

16. Claudius E, Mandrelle K, John M, Singh S. Prevalence and predictors 
of metabolic syndrome among women above 35 years of age: a cross 
sectional study from northern India. Int J Reprod Contracept Obstet 
Gynecol 2016;5(4):1047-52.

17. Harikrishnan S, Sarma S, Sanjay G, Jeemon P, Krishnan MN, 
Venugopal K, Mohanan PP, Jeyaseelan L, Thankappan KR, Zachariah G. 
Prevalence of metabolic syndrome and its risk factors in Kerala, South 
India: Analysis of a community based cross-sectional study. PLoS One. 
2018;13(3):e0192372.

18. Kamble P, Deshmukh PR, Garg N. Metabolic syndrome in 
adult population of rural Wardha, Central India. Ind J Med Res 
2010;132(6):701-705.

19. Yadav D, Mahajan S, Subramanian SK, Bisen PS, Chung CH, Prasad G. 
Prevalence of metabolic syndrome in type 2 diabetes mellitus using 
NCEP-ATPIII, IDF and WHO definition and its agreement in Gwalior 
Chambal region of Central India. Global journal of health science 
2013; 5: 142

20. Tunstall-Pedoe H, Woodward M, Tavendale R, A’Brook R, McCluskey MK. 
Comparison of the prediction by 27 different factors of coronary heart 
disease and death in men and women of the Scottish Heart Health 
Study: cohort study. Bmj 1997;315(7110):722-729.


