
               International Journal of Collaborative Research on Internal Medicine & Public Health 

 

 

 
 

                      Vol. 7 No. 8 (2015) 

164 

Anthropometric and Atherogenic Risk of Cardiometabolic 

Disorders in Women 

Soma Choudhuri 1, Manjunath Aithal 2, Dipayan Choudhuri 3* 

1 Department of Physiology, Tripura Medical College & Dr. B.R. Ambedkar Teaching Hospital, Hapania , 

Agartal, Tripura – 7699014, India 
2 Department of Physiology, BLDEA’S Sri B.M. Patil Medical College & Hospital, Bijapur, Karnataka, 

586103 India 
3 Department of Human Physiology, Tripura University (A Central University), Suryamaninagar, Agartala, 

Tripura – 799022, India 
 

* Corresponding Author: Dr. Dipayan Choudhuri, Reader 

Department of Human Physiology, Tripura University (A Central University) 

Suryamaninagar, Agartala, Tripura – 799 022, India 

Email : Dipayanchoudhuri@gmail.com | Mobile : +91 9436461010 
 

Abstract 
 

Background: Women, especially during their menopausal age, are predisposed to various 

cardio metabolic risk. This puts women at the risk of future development of various 

cardiovascular diseases and type 2 diabetes. 
 

Objective: The aim of the present study was to assess role of various anthropometric and 

atherogenic risk factors on development of cardio metabolic syndrome in both pre and post 

menopausal Indian women. 
 

Materials & Methods:  A comparative cross sectional study was conducted among 70 

premenopausal age 30-45 years) and 55 postmenopausal ( age 46-60 years) women. 

Metabolic risk factors were defined following NCEP ATP III and modified Asia Pacific 

criteria. Obesity indices like Body Mass Index (BMI), waist circumference (WC), and waist 

hip ratio (WHR) were recorded. Atherogenic indices recorded were high density lipoprotein-

cholesterol/ total cholesterol (HDL-C/TC), high density lipoprotein-cholesterol/ low density 

lipoprotein cholesterol (HDL-C/ LDL-C) and triglyceride/ high density lipoprotein-

cholesterol (TG/HDL-C) ratio. 
 

Results: The overall metabolic syndrome in women as per NCEP ATP III criteria was 32.1% 

and according to modified Asia Pacific criteria was 38.0%. The predominant anthropometric 

marker of metabolic syndrome in women was found to be waist circumference. The most 

significant atherogenic marker of metabolic syndrome in women were altered HDL-C/TC, 

HDL-C/LDL-C and TG/ HDL-C ratio. 
 

Conclusion: Central obesity and altered lipid profile were the main predictors of metabolic 

syndrome in both premenopausal and postmenopausal women. Studies with larger samples 

are warranted to confirm the findings. 
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Introduction 

Prevalence of obesity and related disorders are increasing alarmingly among general 

population in recent years. Obesity is closely associated with various atherosclerotic changes 

and is a major contributor for development of metabolic syndrome and other related 

disorders. The problem is now not confined only to affluent society and developed countries. 

It has now become a global problem effecting all strata of the society.1,2 Prevalence of 

metabolic syndrome is high among Asians including Indians, which is worsening with 

continuous urbanization and migration among Indians.3-5 

Though pathogenesis is complex, metabolic syndrome is the cluster of risk factors which 

involve interaction of obesity and various pro inflammatory factors.6,7 Obesity is the most 

common disorder associated with menopausal transition in women. This places women at the 

highest risk of developing cardio metabolic disorder.8 Various studies reported a wide range 

of prevalence in metabolic syndrome in women. However, most of the studies revealed that 

the rate of prevalence is significantly more in postmenopausal women compared to their 

premenopausal counterpats.9-11    

The criteria used for determining the prevalence rate and life style factors play important role 

in identifying the prevalence of cardio metabolic risk of a given population. The most 

frequently used criteria for determining the prevalence of metabolic syndrome is the one 

suggested by National Cholesterol Education Program Adult Treatment Pannel III 

(NCEPATP III) criteria. The NCEP ATP III criteria were based on the association of factors 

with subsequent development of coronary heart diseases in Caucasian population.  Indians 

have higher body fat content than their western counterparts for the same BMI. Therefore, 

lower cut offs of waist circumference is suggested in Asia Pacific guidelines. That is why, it 

is important to take up population specific prevalence rate and risk factor evaluation of 

metabolic syndrome.12-15 This helps to suggest appropriate lifestyle modifications to prevent 

future outbreak of cardiovascular diseases and type 2 diabetes. Scanty information is 

available on relative influence of various anthropometric and atherogenic risk factors of 

cardio metabolic syndrome in Indian women. 

Hence, the present study was carried out to determine the prevalence of metabolic syndrome 

and its components among a mixed Indian population of premenopausal and postmenopausal 

women using both NCEP ATP III and modified Asia Pacific criteria and to assess the relative 

influence of various anthropometric and atherogenic risk factors on prevalence of cardio 

metabolic risk profile of Indian women.  

 

Materials & Methods  

Data were collected from 125 Indian women (age 30-60 years), who agreed to participate in 

the study voluntarily. After explaining details of the study protocol, informed consent was 

obtained from each of the participating subject. Ethical clearance for the study was obtained 

from Institutional Human Ethical Committee.  

Only healthy, non-smoker, non-alcoholic, nonusers of hormonal contraceptives or hormone 

replacement therapy (HRT) were included for the study. Known diabetics, hypertensive and 

subjects on lipid lowering drugs were excluded from the study. The study also excluded 

subjects suffering from polycystic ovary (PCO) or any other form of cancer. 
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Information regarding marital and menstrual status, history of pregnancy along with personal 

and family history of the subject were recorded. Menopause was defined as at least 12 

consecutive months of amenorrhea with no other medical cause. Accordingly subjects were 

classified in to two groups: premenopausal (70 subjects) and postmenopausal (55 subjects). 

Anthropometric indices like height, weight, BMI, waist circumference, hip circumference and 

WHR were recorded.  Subjects were weighed with light cloths by using a human weighing 

machine (Libra, India). The height was recorded in a stadiometer (Bio Plus,india) , subject 

standing erect without any footwear. Waist circumference was measured at a level midway 

between the bottom rib cage and superior margin of iliac crest. The hip circumference was 

measured at the maximal diameter of buttock. 

Blood pressure was recorded using a sphygmomanometer in sitting posture. Venous blood 

was collected in the morning after an overnight fast, for total blood count and estimation of 

glucose and lipid profile. Blood count was carried out on an automated cell counter (PE-

6800, Prokan, India). Blood glucose and lipid profile was estimated on a semiautoanalyse 

(Analytica, RMS, India) using commercial kits. Atherogenic indices calculated include HDL-

C/TC, HDL-C/LDL-C and TG/ HDL-C ratio. 

 

Results 

The anthropometric parameters recorded in the subject are presented in table I. All the 

parameters show a significantly higher value in postmenopausal women than the 

premenopausal women. 

Table II represents the haematological values of haematological parameters recorded in the 

subject. Both total RBC count and haemoglobin concentration were found to be significantly 

less in postmenopausal women. 

Among the cardio metabolic parameters recorded in subjects, the postmenopausal women 

showed a significantly lower value for HDL-C and HDL-C/TC ratio. All other markers are 

found to be significantly high in postmenopausal women (Table III). 

The prevalence of metabolic syndrome found in our study is 22.2% and 28.8% in 

premenopausal; and 43.5% and 48.7% in postmenopausal women according to NECP ATP 

III and modified Asia Pacific criteria (Table IV). 

The most prominent risk factor identified in both the groups are increased waist 

circumference followed by elevated triglyceride and reduced HDL-C level in both pre and 

postmenopausal women (Table V).  

Comparison of cardio metabolic risk factors between subjects with and without metabolic 

syndrome of both the groups revealed all the parameters show a high risk value in subjects 

with metabolic syndrome than in subjects without metabolic syndrome (Table VI). 

 

Discussion 

In the present study, metabolic syndrome was found to be 32.1% in women by NCEP ATP III 

criteria and 38.0 % by modified criteria as per Asia Pacific guidelines. The prevalence of 
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metabolic syndrome was significantly higher among postmenopausal women as compared to 

premenopausal women in the current study following both NECP ATP III and modified Asia 

Pacific criteria. Pandey et.al. in their study among pre and postmenopausal women from 

western India also observed a higher prevalence of metabolic syndrome in postmenopausal 

(56%) than premenopausal (44%) women.9 Silvaraj et.al. observed that 44.2% occurrence of 

metabolic syndrome among women from 41-50 years age group and 25.2% occurrence in 

women from 30-40 years age group.10 In a recent study, we observed 28.46% prevalence of 

metabolic syndrome in a sample of premenopausal women.16 In the present study, we 

observed 22.2% and 28.8% in premenopausal; and 43.5% and 48.7% in postmenopausal 

women according to NECP ATP III and modified Asia Pacific criteria (Table IV). The 

difference in prevalence rate observed may be attributed to the difference in study area, and 

different definitions of metabolic syndrome used.17 High occurrence of metabolic syndrome 

in women after menopause is explained by estrogen deficiency during menopause. Estrogen 

is linked to improved insulin sensitivity and reduces the risk of development of diabetes and 

associated metabolic disorders.18 

The most prevalent component of metabolic syndrome observed in our study for both pre and 

postmenopausal women was abdominal obesity with a frequency of 79.7% and 91.6% by 

NECP ATP III and modified Asia Pacific criteria respectively.  The finding is consistent with 

reports from various studies from different parts of world. Even though many features of 

metabolic syndrome emerge with estrogen deficiency characteristics of menopause, a 

considerable percentage of premenopausal women in our present study as well as various 

previous studies were found to be predisposed for development of cardio metabolic 

syndrome. Central obesity, observed among premenopausal women with metabolic 

syndrome, may have diluted the protective effect of premenopausal estrogen level in this 

group of women.19  Abdominal obesity is quite prevalent in South Asians, with females 

outnumbering males.20 Higher abdominal fat is known to be risk factor for hypertension, 

hypertriglycedaemia,   hyperinsulinaemia and diabetes. The central obesity is associated with 

changes in many biochemical variables, especially with various adipokines like leptin and 

adiponectin, which are found to be associated with insulin resistance and components of 

metabolic syndrome.21 

The other important component of metabolic syndrome identified in our study is reduced 

HDL-C and elevated triglyceride. Atherogenic dyslipidaemia is common in South Asians 

who have lower HDL-C level and higher levels of small, dense, low density lipoprotein 

(LDL-C) compared to Caucasians across all strata of the society.22,23 Elevated serum 

triglyceride is more common in affluent Indians and migrant Indians.24 This findings are in 

agreement with other findings that suggest a strong relationship of TG/HDL-C ratio with 

insulin resistance leading to metabolic syndrome.25 Various studies reported a weak 

correlation between hypertension and insulin resistance, consistent with these findings o, we 

also observed a weak correlation between hypertension and development of metabolic 

syndrome in our study.26,27 Our study revealed that all the anthropometric and atherogenic 

risk factors shows a high risk value in subjects with metabolic syndrome in comparison to 

subjects without metabolic syndrome.    

 

Conclusion 

In conclusion, inclusion of modified cut –offs of waist circumference according to modified 

Asia-Pacific criteria, in NECP ATPIII guidelines, yielded a higher rate of metabolic 
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syndrome in a sample consisting of both premenopausal and postmenopausal Indian women. 

Waist circumference along with altered HDL-C/TC, HDL-C/LDL-C and TG/ HDL-C ratios 

are the most important anthropometric and atherogenic predictors of metabolic syndrome in 

women. However, studies with larger sample size need to be conducted to validate the 

present findings. 
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Table I: The details of Anthropometric parameters evaluated in the subject. 

(Values are in Mean; ± SD,* p<0.05): 
 

Parameters Total subject 

(84) 

Premenopausal 

subject (45) 

Postmenopausal 

subject (39) 

Age ( in years) 44.64 ±1.72 36. 58 ± 1.74 52.73 ± 1.44* 

Height (cm) 156.34 ±3.82 154.52 ±3.87 157. 68 ±4.92* 

Weight (kg) 55.60 ±2.58 53.68 ± 4.35 56.78 ± 3.67 * 

Body mass index -

BMI (kg/m2) 

23.64 ±0.57 22.41 ± 0.44 24.87 ± 0.53* 

Waist circumference 

- WC (cm) 

93.12 ± 0.72 88.67 ± 0.32 96.34 ± 0.34* 

Waist: Hip ratio 

(WHR) 

0.86 ±0.08 0.85 ± 0.06 0.90 ± 0.18* 

 

 

Table II: The details of Haematological  parameters  evaluated  in the subject. 

Values are in (Mean±SD;* p< 0.05) 
 

Parameters Total subject Premenopausal Postmenopausal 

Total RBC count    

(millions/mm3) 

4.3 ± 0.80 4.6 ± 0.80 3.9 ± 0.63* 

Total WBC count 

(thousand/mm3) 

5.3 ± 0.81 5.4 ± 0.80 5.2 ± 0.36 

Platelate count  

(lakhs/mm3) 

1.3 ± 0.32 1.38 ± 0.51 1.31 ± 0.62 

Neutrophil(%) 58.9 ± 3.9  58.7 ± 1.27 58.2 ± 2.56 
Basophil(%) 0.0 0.0 0.0 
Eosinophil(%) 9.64 ± 0.31 9.71 ± 0.72 9.89 ± 0.75 
Leucocytes(%) 33.7 ± 1.58 36.3 ± 1.23  36.6 ± 1.38 
Monocytes(%) 7.1 ± 0.93 7.8 ± 1.3 7.3 ± 1.6 
Haemoglobin 

(gm%) 

10.11 ± 0.84 10.93 ± 0.56 9.3 ± 0.69* 

 

 

Table III: The details of Cardio metabolic parameters evaluated  in the subject 

(Values are in Mean±SD ;p< 0.05)) 
 

Parameters Total subject Premenopausal subject Postmenopausal subject 

Systolic blood pressure-

SBP (mmHg) 

128.11±3.66 125.81±6.17 130.91±6.13* 

Diastolic blood pressure-

DBP (mmHg) 

82.36±0.67 80.42±4.96 83.76±5.61* 

Pulse pressure -

PP(mmHg) 

43.32±0.46 42.67±1.12 45.37±1.44* 

Fasting blood glucose-

FBG (mg/dl) 

90.63±1.29 87.21±1.27 90.89±2.92* 

Triglyceride-TG (mg/dl) 130.87±1.40 130.20±0.84 133.24±1.29* 
Total cholesterol -

TC(mg/dl) 

227.84±1.53 232.42±2.43 241.56±1.72* 

HDL-C (mg/dl) 40.78±1.12 42.86±1.08 41.26±1.78* 
LDL-C (mg/dl) 102.26±2.51 99.58±3.09 105. 84±2.89* 

VLDL-C (mg/dl) 25.91±1.36 24.73±1.27 26.81±0.97* 
HDL-C/TC 0.36±0.02 0.38±0.02 0.33±0.01* 

HDL-C/LDL-C 0.57±0.13 0.66±0.05 0.78±0.10* 
TG/HDL-C 0.87±0.06 0.81±0.03 0.96±0.08* 
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Table IV: Prevalence of cardio metabolic risk in subjects of different age group according to 

two different criteria (expressed in percentage of total subject) 
 

Age group of the subject NCEP ATP III 

criteria 

Modified Asia 

Pacific criteria 

25-45 YEARS (70) 10 (22.2%) 13 (28.8% 

46- 65 YEARS (55) 17 (43.5%) 19 (48.7%) 

25-65 YEARS (125) 27 (32.1%) 32 (38.0%) 

 

 

Table V: Proportion of subjects with various cardio metabolic risk parameters above 

threshold level expressed in percentage of total subject) 
 

Parameters Premenopausal women 

(70) 

Postmenopausal women 

(55) 

Total subject 

(125) 

Triglyceride (≥150mg/dl) 29 (64.4%) 27 (69.2%) 56 (66.6%) 

HDL-C (< 50mg/dl 32 (71.1%) 26 (66.6%) 58 (69.0%) 

FBS(≥ 110mg/dl) 13 (28.8%) 15 (38.4%) 28 (33.3%) 

Blood pressure ( 

SBP≥130 and DBP ≥ 

85mmHg) 

07 (15.5%) 13 (33.3%) 20 (23.8%) 

Waist circumference        

(ATP III- ≥ 88cm) 

35 (77.7%) 32 (82.2%) 67 (79.7%) 

Waist circumference         

(Asia Pacific - ≥ 80cm) 

39(86.6%) 36 (92.3%) 77 (91.6%) 

 

 

Table VI: Comparison of cardio metabolic risk indicators in pre and postmenopausal women 

with and without metabolic syndrome (Values are in Mean±SD; *p<0.05)) 

 

Parameters Postmenopausal 

women with 

metabolic 

syndrome (10)  

Postmenopausal 

women without 

metabolic 

syndrome (60) 

Premenopausal 

women with 

metabolic 

syndrome (17) 

Premenopausal 

women without 

metabolic 

syndrome ( 38) 

Age (yrs) 56.35 ± 1.13* 51.89 ± 1.45 41. 49 ± 1.81* 35. 83 ± 1.64 
BMI ( kg/m2) 26.68 ± 1.36* 25.40 ± 1.07 24.43 ± 1.21* 23.83 ± 1.36 
WHR  0.94 ± 0.01* 0.90 ± 0.01 0.89 ± 0.05* 0.86 ± 0.03 
SBP( mmHg) 143.0 ± 2.65* 136.9 ± 2.26 138.4 ± 1.44* 124. 6 ± 3.42 
DBP( mmHg) 91.48 ± 1.64* 86.32 ± 1.82 87.48 ± 2.36* 83.19 ± 2.48 
FBG (mg/dl) 118.83 ±1.31 * 112.67 ±1.59 117.73 ±1.93* 108.6 ± 2.19 
TG (mg/dl) 167.32 ±4.95* 148.93 ±3.78 159.46 ±3.98* 146.37 ±4.92 
HDL-C (mg/dl) 52.7 ±4.21* 48.6 ± 3.52 47.63 ±3.87* 43.38 ± 3.58 
HDL-C/TC ratio 0.34 ±0.01* 0.27 ± 0.04 0.29 ±0.02* 0.32 ±0.01 
HDL-C/LDL-C ratio 0.61 ±0.01* 0.56 ±0.05 0.62 ±0.09* 0.59 ±0.01 
HDL-C/VLDL-C 

ratio 

2.98 ±0.07* 3.59 ±0.02 3.04 ±0.07* 3.82 ± 0.03 

TG/HDL-C -ratio 0.84 ± 0.02* 1. 48 ±0.04 0.73 ±0.04* 1.37 ±0.05 

 


