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Introduction

Obesity, defined as excessive or abnormal fat aagtatmon, has reached
epidemic levels in developed and developing coestiihe prevalence of obesity has
risen considerably over the past decades, andrdng keeps on growing nowadays.
Furthermore, this problem affects not only aduist also adolescents and children.
An increased risk of a number of life threatenimgedses is linked to obesity, such as
cardiovascular diseases, diabetes mellitus, muskelletal disorders, different types of
cancer.

There is strong evidence that visceral adiposeudissarries greater risk of
developing cardiometabolic disorders than subcuiasi@dipose tissue or whole-body
obesity. Consequently, estimating fat distributioand intra-abdominal fat
accumulation could be more useful to predict tbk df cardiovascular and metabolic
diseases than whole body fat.

Modern imaging techniques, including dual-energga)¥-absorptiometry (DXA),
computed tomography (CT) and magnetic resonancginggMRI) provide the most
accuraten vivo estimates of abdominal visceral fat. However, ene®thods can not
be applied in routine clinical practice becauseythee excessively costly and time-
consuming, furthermore DXA and CT exposes the sibjéo radiation. For these
reasons, alternative methods are used to estinmata-abdominal fat deposition.
Ultrasonography has been reported as a preciseeliatdle way for the evaluation of
visceral fat and cardiovascular risk. Bioelectrizapedance analysis (BIA), already
put into practical use, is a simple, noninvasivd arexpensive method for body fat
measurement, even if its measure accuracy depenasiomber of various factors.

Because of their simplicity, a great number of efliéint anthropometric
measurements have become commonly used indiretiodsefor the identification of
obesity in epidemiological studies and clinicaltisgls. Body-mass index (BMI) is a
useful method for the diagnosis of whole-body diyesvhile waist circumference,
waist-to-hip ratio (WHR) and sagittal abdominal rdeter (SAD) are widely used
indicators of central obesity. It has been verifigough experiments that these

measurements have good predictive abilities foroabdal adipose tissue and



cardiometabolic risk. In recent times a wide numbiemdices and models based on
body measurements (AVI; abdominal volume index, lnicity index, BAI; body
adiposity index, WHtR; waist-to-height ratio) haweeen created to easily and
accurately estimate the distribution and amouradybose tissue. The main problem is
that they do not distinguish visceral tissue froobcutaneous abdominal adipose
tissue. Furthermore, the strength of correlatiothwisceral fat area and metabolic
abnormalities may vary at different levels of thegoee of obesity and age. These
show the necessity to validate the predictive ampuof existing, indirect methods in
relation to the accumulation and localization ofpade tissue and cardiometabolic risk

factors and to develop new, inexpensive and raiat#thods for clinical use.



Aims

The main aims and questions of the study weredh@ing:

* To determine which anthropometric parameters hawng relation with VFA,
and how could the strength of these relationshgosnbuenced by the extent of
VFA?

* To identify the anthropometric parameters that hineebest ability to estimate
visceral fat accumulation.

* To evaluate the relationships between changes dy lbat content, VFA and
anthropometric parameters.

* How reliable are the investigated anthropometri@apeeters in the identification

of certain cardiovascular risk factors?



Materials and methods

In order to achieve the above mentioned goals, edopned the following
study. The data of the participants were colletitedugh a healthy lifestyle awareness
campaign advertised throughout the city of Szeddwkre were no restrictions for
participation in this program; anyone could vol@nte participate in the four-month
series of organized sport programs. The initia¢ gizthe sample was 305 individuals
(67 men and 238 women). During data cleaning, exatucriteria were the following:
age under 18 years, pregnancy, persons under @eatfor known chronic
cardiovascular, metabolic or tumorous diseasesnipiete data set. At the end of the
sport programs, we continued to work with data froé8 persons (37 men and 131
women). Anthropometric measurements were includedanalysis: height, weight,
hip width, sagittal abdominal diameter, waist, hipper arm and lower arm, thigh and
calf circumferences, and skinfold thickness at t@ssiBMI, WHR, AVI, BAI, Cl,
WHIR, extremity skinfold thickness (EST), trunk skald thickness (TST) and trunk-
extremity ratio (TER) were also calculated. Bodynpmsition was evaluated by a
multifrequency BIA device (Biospace InBody230 Bo@gmposition Analyzer) with
tetrapolar 8-point contact electrodes. Blood presstas measured using an automatic,
upper arm blood pressure monitor (OMRON M2 CompaCtiemical analysis of
blood serum included glucose, total cholesterajjyiceride, high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein chdiesol (LDL-C) and C-reactive
protein (CRP) levels. The data were analyzed wRsS for Windows (version 17)
and MedCalc (version 11.5).



Results and discussion

. Relationships between anthropometric parameters andfFA

In terms of visceral adipose tissue, waist circuetiee and SAD were the best
single diagnostic parameters. Among anthropometdeces derived from body
measurements, AVI and WHtR appeared to be the suitstble to detect abnormal
visceral fat accumulation. In general, the predetefficiency of the investigated
parameters was better at excessive visceral atip@an the contrary, the skinfold
thicknesses showed stronger associations with ViRfong persons without
visceral obesity, reflecting that the increase wicsitaneous adipose tissue is not
proportionate with the expansion of visceral adgasssue. Although the
correlations between the earlier mentioned fouaipeters and VFA were better in
persons with visceral obesity, their predictiveicdéincy was less influenced by
extension of VFA, in contrast to using other poputadices (BMI, WHR). The
importance of waist circumference was emphasized thy fact that this

measurement is required for the calculation of AWt WHtR.

. Reliability of prediction models based on anthroporetric parameters

Results of the regression analysis also confirnimad tising anthropometric
parameters for the estimation of VFA provides betesults when visceral fat
accumulation is dominant. In most of the casesptieeliction models consisted of
waist circumference, SAD and age, but some paraméteigh circumference,
front thigh skinfold, hip width and circumferencepuld slightly improve the
accuracy of estimation. Our results were comparablereviously reported data,
consequently the convenient combination of thesarpaters could be a suitable
and cost-effective way for reliable prediction oFA. The further goal is to
develop a generalized predictive model for detemginVFA, but for this it is
necessary to determine the amount of visceral adifissue with reference method

and to recruit a convenience sample.



Following changes in adipose tissue by monitoring hanges in
anthropometric parameters
The utilization of body weight, waist circumferereed BMI was simple and
reliable way to follow the changes in body fat @nttand VFA too. We emphasize
the relationship between body weight and VFA; tbaatusion can be drawn that
gain in body weight would imply growth in viscertdt compartments during
adulthood.

Anthropometric parameters as predictors of cardiovacular risk factors

Although anthropometric parameters cannot substifat routine laboratory
tests, they proved to be useful tools in estimading indicating certain risk factors
in prevention. According to our results, the inigsted body measurements and
indices showed the strongest associations with KDlevels; consequently they
performed best with regard to the detection of atmab HDL-C concentration. In
addition, these parameters seemed to be relialddigbors for high CPR level
among men and for high triglyceride level among wamrhe diagnostic accuracy
of BAI, SAD and WHIR exceeded that of the otherestigated variables, but it
could be seen as the weakness of these methods-apeostic precision was more
reliable in case of increased health risk (e.g.uiBneous presence of more than

one cardiovascular risk factors, larger amountisgeral fat).
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