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Abstract 
 

Abdominal obesity is associated with particularly adverse lipidemic profile. The aim of this study was to determine the 

characteristics of the dyslipidemic profile in healthy women with extreme abdominal obesity determined anthropometrically. Lipid 

profile and atherogenic indexes were determined in 80 healthy women, grouped in 4 groups according to their body mass index (BMI) 

and grouped in 3 groups according to their body fat distribution (BFD) by means of anthropometric indexes waist/hip ratio (WHR) and 

waist/thigh ratio circumference (WTR): group M with normal BFD (WHR<0.85 and WTR<1.45), group N with moderate (WHR 0.85-1 

and WTR 1.45-1.7) and group O with extremely expressed abdominal BFD.  

HDL-cholesterol (HDL-C) levels (0.84±0.26mmol/L) were significantly lowest in group O (p<0.002), and significantly lower 

compared to group N (1.14±0.43mmol/L) (p<0.006). Triglyceride (TG) levels were significantly higher in group O compared to group M 

(p<0.001) and also higher in group N compared to group M (p<0.044). Atherogenic indexes C/HDL-C, LDL/HDL-C and TG/HDL-C 

values in group O were significantly higher compared to the corresponding values in group M (p<0.004; p< 0.006; p<0.001), and their 

values were also higher in group O compared to group N, but with lower significance of the difference (p<0.05) indicating lower increase 

of the atherogenic indexes in moderate and significant increase in women with extreme abdominal obesity.  

Dyslipidemic profile and high atherogenic indexes in women with abdominal obesity with significantly highest WHR, WTR and 

BMI values indicated the need to intervene earlier and more effectively in the prevention and treatment of cardiovascular and metabolic 

risks. 
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Introduction 

 
Obesity is a medical condition in which excess body 

fat has accumulated to the extent that it may have an 

adverse effect on health, leading to reduced life 

expectancy and/or increased health problems (Vallgarda 

et al., 2017). Obesity is often multi-factorial, based on  

 

 

both, genetic and behavioural factors and it is a chronic 

disease of increasing prevalence, and therefore is rapidly 

becoming a major health issue in modern society. Central, 

abdominal, android or visceral obesity is associated with 

an increased risk of metabolic disorders and occurrence of 

chronic diseases compared to gynecoid obesity, which has 

a relatively peripheral gluteal/femoral distribution. 

Central, abdominal obesity can be an early warning sign  
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of a condition called metabolic syndrome. Metabolic 

syndrome is a multiplex risk factor that arises from insulin 

resistance accompanying abnormal adipose deposition and 

function. The main characteristic of the metabolic 

syndrome is the increased body weight, and particularly 

central, abdominal obesity that is associated with 

particularly adverse lipidemic profile, comprising 

increased TG and reduced HDL levels and insulin 

resistance (Lesser et al., 2015). Visceral obesity has also 

been directly linked to an increased risk of coronary heart 

disease (CHD), independent of whole-body obesity and to 

an increased risk of diabetes. This combination of factors 

creates an especially high risk for stroke, coronary artery 

disease, hypertension, cardiovascular disease-related 

mortality and type 2 diabetes, fatty liver and several 

cancers, and a number of other chronic diseases, when 

compared with individuals of normal weight and BFD 

(Lesser et al., 2015; Matsuzawa, 2014).  

 The quantification of visceral obesity is best 

determined by imaging exams such as Computed 

Tomography (CT), which is а gold standard method, but it 

requires high cost, difficult operation and radiation 

exposure. Intraabdominal fat weight measured by CT is 

highly correlated with abdominal, trunk fat weight 

measured by dual-energy X-ray absorptiometry (DXA). 

On the other hand, some anthropometric clinical indicators 

are easily obtained, they are accurate in estimating 

abdominal obesity, easy to use and have low cost enabling 

clinical assessment and the possibility to intervene earlier 

and more effectively in the prevention and/or treatment of 

the risks obesity. Strong correlation of waist hip ratio 

(WHR) and waist thigh ratio (WTR) with the visceral fat 

area was observed (Roriz et al., 2011, 2014a, 2016).  

The aim of this study was to use clinical 

anthropometric indicators WHR and WTR in estimating 

abdominal, visceral obesity and their relationship with 

dyslipidemic profile and atherogenic indexes in healthy 

women in assessing the need to intervene earlier and more 

effectively in the prevention and treatment of 

cardiovascular and metabolic risks in abdominal obese 

women with dyslipidemic atherogenic profile. 

 

Materials and methods  
 

Triglycerides (TG), total cholesterol (C), cholesterol 

ester (CE), high density lipoprotein cholesterol (HDL-C), 

low density lipoprotein cholesterol (LDL-C) expressed in 

mmol/L and atherogenic indexes: C/HDL-C, LDL/HDL-C 

and TG/HDL-C were determined in a total of 80 healthy 

women without complications, with a mean age of 

32.7±12 years divided in 4 groups according to their body 

mass index (BMI), 1
st
 group: <25 kg/m

2
, 2

nd
: 25-29.9; 3

rd
: 

30-34.9 and 4
th

 group: >35 kg/m
2
.  

The examinees were also grouped in 3 groups 

according to their body fat distribution (BFD) by means of 

anthropometric indexes waist/hip (WHR) and waist/thigh 

circumference ratio (WTR): group M with normal BFD 

(WHR<0.85 and WTR<1.45), group N with moderate 

(WHR 0.85-1 and WTR 1.45-1.7) and group O with 

extremely expressed visceral body fat distribution 

(WHR>1.0 and WTR>1.7). Anthropometric parameter 

WHR was determined by dividing waist circumference by 

hip circumference. It was an indicator used to identify the 

type of body fat distribution, as well as WTR which is 

found by dividing the waist circumference by the thigh 

circumference. 

Body height was measured by a wall stadiometer in 

barefoot subjects with head in a horizontal Frankfurt plane 

to the nearest 0.1 cm. Body weight was measured by a 

digital scale while wearing light clothing and it was 

estimated in kilograms (kg). BMI was calculated with the 

following formula: weight (kg)/height (m
2
). 

Statistical analyses were performed using the 

statistical software program SPSS for Windows, version 

19.0. P values <0.05 were considered to be statistically 

significant. The Kruskal-Wallis test is a rank-based 

nonparametric (distribution free) test that was used to 

determine statistically significant differences between 

three and four groups of an independent variable. It’s an 

extension of the Mann–Whitney U test, a nonparametric 

test that was used for comparing only two groups. The 

one-way analysis of variance (ANOVA) was used to 

determine whether there are any statistically significant 

differences between the means of three and four 

independent groups. 

 

Results 
 

Age, BMI, body weight and body height, 

anthropometric indexes WHR and WTR were investigated 

as well as lipid profile and atherogenic indexes. 

The four groups of the examined healthy women 

divided according to their BMI were not significantly 

different with respect to their age and height, but were 

significantly different with respect to their body weight 

(p<0.0001). WHR values in the 3
rd

 and 4
th

 group were 

significantly higher compared to the 1
st
 and 2

nd
 group 

(p<0.0001), but they were not significantly different 

between the 1
st
 and 2

nd
 group as well as between the 3

rd
 

and 4
th

 group. WTR values were significantly higher in 

the 4
th

 group compared to the 1
st
 and 2

nd
 group (p<0.0001) 

and in the 3
rd

 group compared to the 1
st
 group (p<0.003) 

and to the 2
nd

 group (p<0.001) and with lower significance 

different to the 4
th

 group (p<0.021) confirming most 

expressed visceral body fat distribution in the 4
th

 group. 

The age of the examined women in this study was not 

significantly different when divided according to their 

BMI. 

Total lipids, C, CE, LDL-C and TG were not 

significantly different among the groups according to the 

BMI values. C/HDL-C, LDL/HDL-C and TG/HDL-C 

values were significantly different (p<0.012; p<0.05;  
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Table 1.    Age, BMI and anthropometric indexes in women grouped according to their BMI    

  group 1 group 2 group 3 group 4 p 

Age 27.36±11.43 32.86±10.93 35.94±16.27 34.97±13.08 NS 

BMI 18.49±0.51 23.97±3.11 32.83±2.25 40.88±5.84 0.0001 

body weight 51.43±4.56 63.39±11.14 84.73±9.99 104.12±18.49 0.0001 

body height 166.7±8.65 161.87±9.42 162.96±7.38 159.67±7.69 NS 

WHR 0.795±0.013 0.84±0.04 0.95±0.06 0.98±0.06 0.0001 

WTR 1.33±0.099 1.36±0.11 1.52±0.13 1.62±0.14 0.0001 

N 11 18 16 35   

BMI – body mass index          WHR - waist/hip ratio           WTR – waist/thigh ratio 

 

 

p<0.003) and HDL-C (p<0.018). C/HDL-C was 

significantly higher in the 4
th

 group compared to the 1
st
 

group (p<0.004), also LDL/HDL-C (p<0.021) as well as 

TG/HDL-C (p<0.001). HDL-C values were lowest in the 

4
th

 group, significantly lower compared to the 1
st
 group 

(p<0.006) and compared to the 2
nd

 group (p<0.16). 

The three groups of the examined healthy women 

divided according to the anthropometric parameters of 

abdominal, central body fat distribution had WHR and 

WTR values highly significantly different, as well as their 

BMI and body weight (p<0.0001). BMI values in group 

M were significantly lower compared to group N and 

group O (p<0.0001) and BMI values in group N were 

significantly lower compared to group O (p<0.038). Body 

height was not different among the groups (p>0.05). The 

age in group O was higher compared to group M 

(p<0.003) and was not different between group M and 

group N and between group N and group O. These results 

indicated highest age and BMI in the extreme abdominal 

obese group O. Abdominal BFD increase from group M 

to group O was characterized with BMI, body weight, 

age, lipid atherogenic fractions increase, and HDL-C 

decrease. 

 

Table 2.    Lipid values according to their BMI   

  group 1 group 2 group 3 group 4 p 

Total lipids 7.83±1.33 7.79±1.55 7.36±2.41 8.28±1.31 NS 

Cholesterol  5±0.99 5.06±0.98 5.04±0.91 5.21±0.82 NS 

Cholesterol ester 3.26±0.72 3.39±0.69 3.39±0.49 3.5±0.58 NS 

HDL-C 1.27±0.46 1.09±0,36 1.03±0.54 0.95±0.26 0.018 

LDL-C 3.08±0.5 3.41±0.86 3.58±0.76 3.54±0.68 NS 

TG 1±0,54 1,06±0,57 1,49±0,69 1.41±0.69 NS 

TC/HDL-C 4.15±0.91 5.35±3.28 6.49±4.03 5.98±2.08 0.012 

LDL/HDL-C 2.61±0.66 3.7±2.62 4.14±3.33 4.94±1.76 0.05 

TG/HDL-C 0.84±0.52 1.2±1.41 1.9±1.32 1.66±0.96 0.003 

N 11 18 16 35   

TG - triglycerides                

Total cholesterol - C                          HDL-C - high density lipoprotein cholesterol                 

Cholesterol ester - CE                        LDL-C - low density lipoprotein cholesterol              
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Table 3.    Age, BMI and anthropometric indexes in women grouped according to anthropometric indexes WHR and WTR 

  group M group N group O p 

age 27.25±8.84 33.06±12.91 36.29±12.33 0.015 

body height 161.13±9.9 161.53±8.53 161.32±6.03 NS 

body weight 64.21±16.32 91.69±17.3 103.57±19.35 0.0001 

BMI 24.83±6.94 35.32±6.87 39.97±8.07 0.0001 

WHR 0.82±0.03 0.95±0.06 1.03±0.03 0.0001 

WTR 1.34±0.08 1.51±0.08 1.72±0.02 0.0001 

N 24 21 35   

BMI – body mass index   WHR – waist to hip ratio WTR – waist to thigh ratio 

 

 

TG levels were significantly higher in group O 

compared to group M (p<0.001) and also higher in group 

N compared to group M (p<0.044). Atherogenic indexes 

C/HDL-C, LDL/HDL-C and TG/HDL-C values in group 

O were significantly higher compared to the 

corresponding values in group M (p<0.004; p<0.006; 

p<0.001), and their values were also higher in group O 

compared to group N, but with lower significance of the 

difference (p<0.05) indicating lower increase of the 

atherogenic indexes in moderate abdominal and 

significant increase in extreme abdominal obese women. 

Their values were not different between groups M and N. 

HDL-C levels were significantly lower in group O 

(p<0.002) compared to the group M, and they were also 

significantly lower compared to group N (p<0.006). The 

difference between group M and N was not significant. 

 

Discussion 
 

Obesity is a medical condition in which excess body 

fat has accumulated to an extent that it may have a 

negative effect on health (WHO, 2016). Very recently, the 

World Obesity Federation argued that ‘obesity was 

considered as a chronic, relapsing, progressive, disease 

process’ that requires intervention (Bray et al., 2017; Kyle 

et al., 2016; Sharma et al., 2017). Obesity is the result of 

complex relationships between genetic, socioeconomic, 

and cultural influences. Consumption patterns, urban 

development, and lifestyle habits influence the prevalence 

of obesity (Apovian, 2016). Obesity has been more 

precisely defined by the National Institutes of Health (the 

NIH) as a BMI of 30 and above. Obese subjects have 

higher percentage of fat mass from the total body mass 

compared to non-obese (Snijder et al., 2002).  

However, obese individuals differ not only according 

to the degree of excess fat, which they store, but also in 

the regional distribution of the fat within the body. 

Obesity and central BFD are known risk factors for 

cardiovascular and metabolic diseases. Intra-abdominal 

adipose tissue, rather than total body fat, is a risk factor 

for metabolic conditions associated with obesity and for 

this reason the evaluation of intra-abdominal adipose 

tissue is clinically important. Because of that, effective 

methods for assessing visceral fat are important to 

investigate its role in the increased health risks in obesity. 

There is an increased interest in the evaluation of various 

methods for assessment of body composition and fat 

distribution and metabolic disturbances (Kim et al., 2007).    

It was discovered with DXA that BMI increase in 

healthy women was associated with a more pronounced 

abdominal, visceral body fat distribution, indicating 

substantially higher risk for development of metabolic and 

cardiovascular complications, especially in 

postmenopausal women (Garaulet et al., 2002; 

Matsuzawa, 2014; Wallner et al., 2004). It was confirmed 

in this study with anthropometric indexes WHR and 

WTR, which were significantly highest (p<0.0001) in the 

4
th

 group with the highest BMI>35kg/m
2
, confirming most 

expressed abdominal, visceral BFD in the 4
th

 group that 

was characterized with significantly higher C/HDL-C, 

LDL/HDL-C and TG/HDL-C values and significantly 

lower HDL values compared to the 1
st
 and 2

nd
 group. 

DXA measurements of fat distribution are very 

useful in studies related to obesity-associated disease risk. 

DXA indexes of central obesity legs/total, legs/trunk, 

android/legs as well as android/gynoid fat mass and tissue 

mass ratio values before the weight loss confirmed 

abdominal obesity in DXA examined obese women 

indicating higher cardiovascular risk. BMI reduction, the 

quantity of fat loss, body composition and BFD changes 

were monitored with DXA in women undergoing weight 

loss (Serra et al., 2017). DXA indexes of central obesity 

reduced to normal levels after the weight loss in several 

studies, which confirmed reduced abdominal BFD and 

consecutive normalized body composition and BFD and  
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significant reduction of atherogenic lipid profile 

indicating reduced cardiometabolic profile risk especially 

in postmenopausal women. The exercise-induced change 

in intra-abdominal fat was related to a 16% increment in 

HDL cholesterol, due mostly to a 68% increment in 

HDL2-C (Brunzell, 1995). These findings are of concern, 

because elevated total C levels increase the risk of 

developing CHD. In lipid-modifying intervention studies, 

agents that raise HDL-C levels have been shown to reduce 

the incidence of major coronary events (Anthony et al., 

2002). 

Body composition, including fat mass, body fat 

distribution and muscle mass, gradually change with 

aging, even if the body weight and BMI remain 

unchanged. LBM decreases significantly, while fat mass 

increases and is preferentially stored in abdominal tissues 

(Lesser et al, 2015). Postmenopausal women have 

significantly more fat, more central fat distribution and 

less lean tissue mass than premenopausal women. The 

assessment of abdominal fat accumulation, especially in 

postmenopausal women, measurements of body 

composition and BFD with DXA have provided a 

research tool to study the metabolic effects of aging, 

obesity, and various wasting conditions, and are an 

important screening tool for the prevention of the obesity 

associated health complications (Kim et al., 2007; Lesser 

et al., 2015; Toth et al., 2000). It has been recently shown 

that intra-abdominal fat weight measured by CT is highly 

correlated with abdominal, trunk fat weight measured by 

DXA. Therefore, DXA measurement of regional BFD can 

be considered a useful tool for clinical studies, less 

expensive and invasive than CT or MRI. The 

quantification of the visceral fat becomes necessary and 

advantageous in clinical practice, especially through 

accurate and precise methods in replacement of imaging 

methods such as CT (Kamel et al, 1999, 2000; Roriz et 

al., 2014b, 2016). Some anthropometric clinical indicators 

are easily obtained, they are accurate in estimating 

visceral obesity, easy to use and have low cost (Barreira 

et al., 2012). Roriz et al. (2016) observed strong 

correlation of WTR with the visceral fat area, except in 

elderly women and good accuracy in discriminating the 

excess of this adiposity (Kahn et al., 1996, Li et al., 2010; 

Lu et al., 2010; Roriz, 2010, 2011, 2014a, b). In a sample 

representing 11 437 American adults it was observed that 

WTR had the stronger association with mortality and that 

the increase in mortality risk of men was not specially 

related with increased waist circumference, but with a 

relative decrease of the thigh circumference (Kahn et al., 

2012; Reis et al., 2009). Roriz et al. (2016) showed that 

WTR and WHR increase the prediction of mortality in 

individuals with normal weight and in obese ones. The 

WHR is an indicator used to identify the type of body fat 

distribution. Values above 1.00 for men and 0.85 for 

women indicate a distribution of the android type, central 

or abdominal, considered as risky for development of 

cardiovascular diseases due to the great concentration of 

fat in this region. Abdominal obesity is commonly 

reported as a WHR (Gradmak et al., 2010; Perissinotto et 

al., 2002). 

 

 

Table 4.    Lipid values according to their anthropometric indexes   

  group M group N group O p 

Total lipids 7.63±1.33 7.65±2.21 8.3±2.16 NS 

Cholesterol  4.91±0.9 5.1±0.7 5.35±0.97 NS 

Cholesterol ester 3.11±0.91 3.24±0.97 3.37±1.04 NS 

HDL-C 1.17±0.41 1.14±0,43 0.84±0.26 0.002 

LDL-C 3.3±0.79 3.41±0.64 3.67±0.66 NS 

TG 1±0.52 1.43±0.73 1.69±0,9 0.019 

TC/HDL-C 5.64±3.83 5.67±2.66 6.47±2.08 0.005 

LDL/HDL-C 3.92±3.18 3.96±2.26 4.49±1.49 0.05   

TG/HDL-C 1.25±1.41 1.58±1.04 2.17±1.42 0.001 

N 24 21 35   

TG - triglycerides                

Total cholesterol - C                     HDL-C - high density lipoprotein cholesterol                 

Cholesterol ester – CE                  LDL-C - low density lipoprotein cholesterol              
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The association of both age and the duration of the 

obesity overall with the fasting serum lipid profile are 

mediated via their correlations with body fat distribution 

that was confirmed in this study. Our results indicated 

higher age in the most central, abdominal, andorid obese 

group, also with highest BMI. Age increase was 

associated with pronounced abdominal obesity especially 

in posmenopausal women that was characterized with 

dyslipidemia leading to cardiocerebrovascular and other 

complications.   

The relationship of abdominal fat to lipid levels was 

first demonstrated by Fujioka et al. (1987), who used CT 

to show a significant correlation of the abdominal 

visceral/subcutaneous fat ratio with TG and with C. 

Subsequently, Despres et al. (1989) showed, in a sample 

of obese women, that body fat distribution, especially 

intra-abdominal, was a significant correlate of plasma 

lipoprotein levels, independent of total fatness, and also 

has shown that fat distribution is important in determining 

cardiovascular disease (CVD) risk, even in premenopausal 

women, who are at low risk of CVD.  For a matched BMI, 

with a total of about 50% of body weight as fat, alterations 

in TG levels were found only in women whose fat was 

deposited centrally.  

Significant association between central fat 

distribution and serum C levels, TG and LDL-C, apo B, 

and negative association with HDL-C was discovered by 

Zamboni et al. (1994). WHR, WTR and especially waist 

circumference and sagittal diameter correlated positively 

with the atherogenic lipid fractions and atherogenic 

indexes that was confirmed in this study (Asayama et al., 

1995). Fat distribution was determined by the ratio of fat 

located centrally to that located in the hips and thighs. The 

central-fat to hip-thigh-fat ratio of distribution was related 

to the dyslipidemia, while total fat was not related to the 

dyslipidemia (Brunzell and Fujimoto, 1995). He found 

that intra- abdominal fat areas, determined by CT scan at 

the level of the umbilicus, predicted TG and HDL-C levels 

as well as in this study were predicted with WTR. WTR 

was a better predictor of atherogenic lipid fractions than 

WHR. HDL-C had a strong inverse correlation with TG 

levels.  

A great number of studies, as well as this study, 

demonstrated a relationship between central body fat 

distribution and elevated plasma TG and decreased HDL-

C subfraction 2, also a reduced HDL 2-C to HDL3-

Cholesterol ratio, hypoalphalipoproteinemia, elevated 

apoliprotein B concentration, a greater proportion of 

small, dense LDL particles and an increased LDL-C to 

HDL-C ratio, also associated with hyperinsulinemia 

resulting from an insulin resistant state (Ascaso et al., 

2007). Reduction of LDL-C levels is the primary (main) 

target of therapy.   

In an attempt to optimize the predictive capacity of 

the lipid profile, several lipoprotein ratios or “atherogenic 

indices” C/HDL-C, LDL/HDL-C and TG/HDL-C have 

been defined. These ratios can provide information on risk 

factors difficult to quantify by routine analyses and could 

be a better mirror of the metabolic and clinical 

interactions between lipid fractions. Low HDL-C levels 

are frequently associated with raised levels of plasma TG 

and increased risk of cardiovascular disease and increase 

of TG/HDL-C ratio. TG/HDL-C ratio may be a better 

predictor of insulin resistance and cardiovascular disease. 

Obesity and central body fat distribution as well as 

dyslipidemic profile, and increased C/HDL-C known as 

the atherogenic or Castelli index, LDL/HDL-C and 

TG/HDL-C ratios values are especially important 

components and indicators of cardiovascular risk. Their 

predictive value is greater than the isolated parameters. 

LDL/HDL-C ratio is a risk indicator with greater 

predictive value than LDL-C. C/HDL-C ratio is 

considered a more sensitive and specific index of 

cardiovascular risk than total C (Ingelsson et al., 2007; 

Nam et al., 2006; Mounier-Vehier et al., 2007; Natarajan 

et al., 2003; Walton et al., 1995). 

 

Conclusion  
 

Clinical anthropometric indicators WHR and WTR 

were used in this study in estimating visceral, abdominal 

obesity and their relationship with dyslipidemic profile 

and atherogenic indexes in healthy women that indicated 

the need to intervene earlier and more effectively in the 

prevention and treatment of cardiovascular and metabolic 

risks in abdominal, visceral obese women with 

dyslipidemic, atherogenic profile. 
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Клучни зборови: абдоминална дебелина, антропометриски индекси, липиден профил, атерогени индекси  

 
Абдоминалната дебелина е поврзана со особено неповолен липиден профил. Целта на оваа студија беше да се 

утврдат карактеристиките на дислипидемичниот профил кај жени со екстремна абдоминална дебелина утврдена 

антропометриски. Липидниот профил и атерогените индекси беа одредени кај 80 здрави жени, групирани во 4 

групи според нивниот индекс на телесна маса (BMI) и групирани во 3 групи според нивната телесна дистрибуција 

на масти (BFD) со помош на антропометриските индекси, количници на обемите на половина/колк (WHR) и 

половина/бут (WTR): група М со нормален BFD (WHR<0,85 и WTR<1,45), група N  со умерена (WHR 0,85-1 и 

WTR 1,45-1,7) и групата О со екстремно изразена абдоминална BFD.  
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Нивоата на HDL-холестеролот (HDL-C) (0,84±0,26 mmol/L) беа значајно најниски во групата О (p<0,002), и 

значајно пониски во однос на групата N (1,14±0,43 mmol/L) (p<0,006). Нивоата на триглицеридите (TG) беа 

значајно повисоки во групата O споредено со групата M (p<0.001), а исто така повисоки во групата N во споредба 

со групата M (p<0,044). Вредностите на атерогените индекси C/HDL-C, LDL/HDL-C и TG/HDL-C во групата О 

беа значајно повисоки во споредба со соодветните вердности во групата M (p<0,004; p<0,006; p<0,001), но 

нивните вредности исто така беа повисоки во групата О во однос на групата N, но со помала значајност на 

разликата (p<0,05) што укажува на помало зголемување на атерогените индекси кај умерено и значително 

зголемување кај екстремно абдоминалните дебели жени.  

Дислипидемичниот профил и високите атерогени индекси кај жени со абдоминална дебелина со 

сигнификантно највисоки вредности на WHR, WTR и BMI укажуваат на потребата да се интервенира порано и 

поефикасно во превенцијата и третманот на кардиоваскуларните и метаболичките ризици. 
 



 

 

 
 


