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Abstract:

Objectives: Obesity is a chronic progressive disease representing a sig-
nificant health hazard and serious economic problem. As an independ-
ent risk factor it contributes to increased cardiovascular and oncologic
morbidity and mortality. The IDEA study conducted in the Slovak Re-
public in 2017 reports that every other inhabitant in Slovakia suffers
from an abdominal type of obesity. Therefore, anthropometric indica-
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tors are recommended in the process of screening for early identifica-
tion of the abdominal type of obesity.

Aim: The aim of the study is to determine the evaluation significance
level of chosen anthropometric indicators for early abdominal obesity
prediction.

Methods: Empiric data were ascertained by standardized anthropomet-
ric methods. We evaluated waistline, WHR, VFA, weight, height and
BMI in relation to sex. The In Body 230 device was used to measure the
body impedance, and the questionnaire to ascertain somatic indicators.
Our research was conducted with 201 male and 301 female respondents
aged between 20 and 65. The choice of respondents was purposive and
we followed all essential ethical principles for research data collection.
Respondents had provided their written consent to research data col-
lection and were provided with instructions regarding anthropometric
measurements and informed about its results. The data collection took
place in Zvolen and Banska Bystrica in 2018 as a part of the project
“Get rid of your excess weight”. Empiric data were processed with the
SPPS 22.0 statistical program. We used descriptive statistics, calcu-
lated Pearson’s correlation coefficient r with the corresponding deter-
mination coefficient r>. We applied Fisher’s transformation r-z to draw
a comparison between correlation coefficients.

Results: Abdominal obesity was determined in 77.1% of male and
88% of female respondents using waistline measurements. We could
identify 55.2% abdominally obese male and 98% abdominally obese
female respondents using WHR index measurements. Visceral fat over
the standard level was determined in 93.5% male and 92% female re-
spondents. The intersection of the waistline measurement values, WHR
index and visceral fat over the standard level determined 54.7% abdom-
inally obese male and 82.7% abdominally obese female respondents.
According to WHO classification, BMI between overweight and 3rd-
grade obesity could be determined in our respondents.

Conclusion: For abdominal obesity identification, it is necessary to
take index WHR and visceral fat values into account in relation to sex.
The anthropometric factors, e.g. BMI and WHR, waistline and WHR,
waistline and VFA were higher in men than in women. Anthropometric
adiposity indices are assessed as effective for clinical practice in the
process of overweight and obesity monitoring.

Introduction

Obesity is a serious chronic multi-fac-
torially induced disease characterized as an
illness and at the same time as a risk factor
contributing to the development of other
diseases. Obesity is accompanied by accu-
mulation of an excessive amount of fat in

relation to muscles, age, height and sex. It
is considered the second most common risk
factor for premature death.

This disease is a result of genetic predis-
position, and behavioral and environmental
factors interaction (Hainer et al. 2011; WHO
2003, 2009; Richens, Lavander 2010; Mat-
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ulnikova 2012, 2013). This phenomenon
has an increased tendency in developed and
developing countries and is slowly getting
pandemic. According to WHO, the number
of obese people in 1995 was 200 million
worldwide, and in 2000 it was 300 million.
The number increased to 700 million obese
people over 15 in 2015. More than a billion
adults and 10% of children are overweight
or obese. By using different classification for
diverse ethnic groups, the number of people
suffering from this disease goes up to 1.7 bil-
lion (WHO 2010; Kunesova et. al. 2016).
The waistline is a very important predic-
tor of health-related conditions and mortali-
ty connected to obesity. Abdominal obesity
is related to a higher risk of death. Relative
risk is more significant in the young in com-
parison to the elderly, and in people with
lower BMI in comparison to the ones with
higher BMI. Epidemiologic studies con-
ducted in European countries and in North
America specialized in population’s waist-
line evaluation ascertained the fact that
waistline represents more sensitive lifestyle
change indicator than BMI which, however,
can be influenced by the season of the year
in a significant way (Visscher, Seidell 2004;
Hainer et al. 2011; Krahulec et al. 2013).
The increase of 2.7cm in male waistline and
4.3cm in female waistline was detected in
the Finnish population between the years
1987 and 2002 (15 years). The increase was
not conditional on education in both sexes;
however, the highest values were detected
in people with primary education. BMI did
not change significantly in the above men-
tioned period (Lahti — Koski et al. 2007).
The increase of an average waistline adjust-
ed to the respondents’ age was ascertained
by comparing the data of American popu-
lation in the years 1988 — 1994 and 2003 —
2004, particularly, 96.0 to 100.4cm in man
and 89 to 94cm in women. The prevalence
of abdominal obesity adjusted to respon-
dents’ age increased from 29.9% to 42.4%

in men, and from 47% to 61.3% in wom-
en between the years 1988 and 2004. Very
similar data were gained in China where
the figures showed the increase of waist-
line from 77.1 to 82.9cm in men, and from
75.8 to 78.9cm in women between the years
1993 and 2006. At the same time, the prev-
alence of abdominal obesity increased from
17.9% to 42.5% in men, and from 28.8%
to 46.9% in women. In China; there were
42.5% of men and 46.9% of women suffer-
ing from abdominal obesity in the year 2006
(Beydoun, Wang 2009; Hainer et al. 2011).
The Slovak version of the IDEA study with
4,085 patients (1,624 men — 39.8%, 2,461
women — 60.2%) conducted in the Slovak
Republic stated high prevalence of abdomi-
nal obesity in the SR. The study shows

that every other adult inhabitant has
a raised intraabdominal fat volume. The
obesity was ascertained in every third wom-
an (34.7%) and in every fourth man (27%).
The prevalence of main risk factors for se-
rious diseases as hypertension, hyperlipid-
emia and diabetes mellitus increased along
with an increased waistline (Dukat et.al.
2007; Matulnikova et al. 2010, Krahulec et
al. 2013).

Methods

The representative sample consisted of
502 respondents (40% male, n = 201, 60%
female, n = 301) aged between 20 and 65.
The choice of respondents was purposive
and we followed all the essential ethical
principles for the research data collection.
Respondents had provided their written
consent to research data collection and were
provided with instructions regarding anthro-
pometric measurements, and informed about
its results. The data collection took place in
Zvolen and Banska Bystrica in May 2018
as a part of the project “Get rid of your ex-
cess weight”. Empiric data were ascertained
using standard anthropo-metric devices and
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recorded into the structured indicator sheet.
Clinical parameters were ascertained with
the bioelectrical impedance method. We were
ascertaining the portion of excess weight and
obesity in monitored population according to
WHO classification of Body Mass Index —
BMI. We calculated BMI from body height
and body weight. BMI in men in the moni-
tored group of respondents was between 24.5
and 61.3. The average BMI was 33.718 (SD
= 6.24). BMI in women was between 22.2
and 56. And the average BMI was 32.99 (SD
=5.97). According to WHO Body Mass In-
dex classification 1% of male respondents
had normal body weight (n = 2); 26.9% of
male respondents had an excess weight (n =
24); 41.3% of male respondents had 1%-grade
obesity (n = 83); 19.4% of male respondents
had 2™-grade obesity (n=39); 11.4% of male
respondents had 3"-grade obesity (n = 23).
In the group of female respondents, accord-
ing to WHO Body Mass Index classification
2% of female respondents had normal body
weight (n = 6); 34.2% of female respondents
had an excess weight (n = 103); 35.9% of
female respondents had 1%-grade obesity (n
= 108); 15.3% of female respondents had
2m-grade obesity (n = 46); 12.6% of female
respondents had 3"-grade obesity (n = 38).
Having the same BMI, women have a higher
ratio of fat than men, and older individuals
have a higher ratio of fat than younger indi-
viduals. The negative aspect is that the BMI
values may not correlate with the adipose tis-
sue accumulation level as body weight is tak-
en into account when calculating BMI. The
body constitution itself (particularly ratio and
distribution of muscular and adipose tissues)
is not reflected in BMI. This was the reason
why our abdominal fat metering was based
on the waistline metering using tailor’s tape
measure in the horizontal position in between
lower margin of the last rib and the ridge of
ilium bone at the end of a natural expiration.
Waistline measured this way best correlates
with the visceral fat amount and the risk of

cardiovascular conditions. As for the clinical
parameters, we measured respondents” actu-
al body height (£ 0.5cm) using the altimeter
Trystom (Czech Republic). The Bioelectric
Impedance method based on the body re-
sistance, more precisely body conductivity,
measurement by means of current flow of low
frequency (500mA) and high frequency (50
kHz) was used to ascertain body composition
parameters as body weight, body water, body
fat percentage, BMI, WHR, fat and muscles
segmental evaluation and the amount of vis-
ceral fat. This method takes better conduc-
tivity of fatless body mass in comparison to
fat issues acting as insulator into account. In
Body Biospace 230 device was used. When
measuring, the correction in connection to
sex, body weight and body height of a re-
spondent was made. The acquired data were
analyzed with a personal computer and the
body composition analysis was made with
specializ ed software. We evaluated acquired
indicators in relation to sex. Persons with an
implanted artificial pacemaker, electronic im-
plants, after bariatric surgery, with endocrine
obesity, active sportspeople, people with nor-
mal BMI and pregnant women were exclud-
ed. The empiric data were processed with the
statistical program SPPS 22.0. We used de-
scriptive statistics, calculated Pearson’s cor-
relation coefficient r with the corresponding
determination coefficient r2. We applied Fish-
er’s transformation r-z to draw a comparison
between correlation coefficients.

Results

The average male waistline was M =
113.72cm (SD = 14.09cm). Minimal value
was Min = 87cm and maximal value was
Max = 164cm. 77.1% of men (n = 155) were
diagnosed with abdominal obesity (waist-
line > 102cm). The average female waist-
line was M = 101.76¢cm (SD = 134.31cm).
Minimal value was Min = 79c¢m and maxi-
mal value was Max = 149c¢m. 88% of wom-
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en (n = 265) were diagnosed with abdomi-
nal obesity (waistline > 88cm). The average
WHR value in men was M = 1.02 (SD =
0.11) in the range 0.42 and 1.75. According
to this index, abdominal obesity (WHR >
1) was identified in 55.2% men (n = 111).
The average WHR value in women was M
=0.99 (SD = 0.07) in the range 0.71 and
1.2. Abdominal obesity (WHR > 0.85) was
identified in 98% women (n = 295). Visceral
fat in male respondents varied from 55.2cm?
to 299.4cm? The average value was M =
148.96cm? (SD = 44.75cm?). Based on this
index, abdominal obesity was identified
in 93.5% of men (n = 188). Visceral fat in
female respondents varied from 67.9cm?
to 278.8cm?. The average value was M =
150.1cm? (SD = 39.72c¢m?). Based on this
index, the abdominal obesity was identified

in 92% of men (n = 188). In the inter-
section of all the 3 indicators showed pres-
ence of abdominal obesity in 54.7% of male
respondents (n = 110) and in 82.7% of fe-
male respondents while BMI varied from
overweight to the 3"-grade obesity in both
sexes. Studying connections between 4 in-
dicators of overweight and obesity showed
statistically significant positive relation (p
< 0.001) among BMI, waistline, WHR in-
dex and visceral fat (the combination of all
pairs). Acquired correlation coefficients can
be found in Table 1 below.

We could determine a closer relation be-
tween BMI and WHR in men when com-

paring the measurement of the correlation
coefficient in men and women. BMI ex-
plains 43.3% of WHR variance in men and
13.18% of WHR variance in women (Z =
4.46, p = 0.000). Also, the closer relation
between waistline and WHR (Z = 3.06, p
= 0.002) was determined in men than in
women. Waistline explains 37.7% of WHR
variance in men and 16.73% of WHR vari-
ance in women. Finally, the closer relation
between waistline and visceral fat (Z=2.46,
p = 0.014) was determined in men in com-
parison to women. In this case, waistline ex-
plains 47.33% of the visceral fat variance in
men and 30.25% of the visceral fat variance
in women. The value of visceral fat in wom-
en ranged between 67.9cm? and 278.8cm?.
An average value was M = 150.1cm? (SD =
39.72cm?). According to this index, abdom-
inal obesity was identified in 92% of wom-
en (n = 188).

Discussion

Fat distribution is an important indicator
of the risk determination of overweight and
obesity. Waistline measurement can identify
a twice as high prevalence of people suffer-
ing from abdominal obesity as obesity crite-
ria according to BMI (Barakova, 2009 Mat-
ulnikova, Mizerska 2019). BMI does not
evaluate the ratio of active body weight to
body fat. This can result in an incorrect and
erroneous interpretation in personal weight

Table 1: Pearson’s correlation coefficient for overweight and obesity indicator pairs.

Waistline r? WHR r? VEA r?
BMI Men 0.619™ 0.383 0.658™ 0.433 0.890™ 0.792
Women 0.554™ 0.307 0.363™ 0.132 0.884™ 0.781
waistline Men 0.614™ 0.377 0.688™ 0.473
Women 0.409™ 0.167 0.550™ 0.303
Men 0.684™ 0.468
WHR Women 0.594" 0.353

** p<0.001; r* — coefficient of determination
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categorization. A person may be categorized
as obese according to BMI in consequence
of higher muscle mass, however, not in con-
nection with body fat. Similarly, erroneous
interpretation is possible with normal BMI
index when a person’s muscle mass ratio is
low but the body fat ratio is high. This is
characteristic for so-called hidden obesity.
The overweight or obesity evaluation solely
according to BMI index is not sufficient and
reliable. The accurateness and reliability of
BMI calculation might also be influenced
by more factors necessary to take into con-
sideration, e.g. age and sex.

ures 0.7; this can be seen as one of the fac-
tors decreasing the value of anthropomet-
ric indicators in prediction. In NEMESYS
study, the prevalence of abdominal obesity
and metabolic syndrome was monitored in
10,300 Slovak outpatients. Abdominal obe-
sity was ascertained in 65.9% of patients,
where 72.6% were women and 56.6% men.
The highest abdominal obesity prevalence
was proved in the fifth and sixth decennium
(Lietava et al. 2008, Krahulec et al. 2013).
In clinical practice, the use of anthropomet-
ric indicators is recommended to the evalua-
tion of fat deposition and abdominal obesity

Chart 1 Presence of abdominal obesity in men and women based on 3 indicators
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Waistline highly correlates with BMI
and abdominal obesity correlates with insu-
lin resistance and with other metabolic syn-
drome factors. The waistline is a simple an-
thropometric indicator which correlates best
with intra-abdominal fat tissue volume and
with the commencement of complications
(Dukat et al. 2007; Kalousova, Kunesova,
2008). Kunesova (2016) states the volume
of visceral or intra-abdominal fat correlates
with anthropometric indicators, however,
the correlation coefficient is in around fig-
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risks. These simple and non-invasive meth-
ods are considered suitable and important
for screening program implementation. In
daily clinical practice waistline measure-
ment represents a simple tool for screening
and examination.

Conclusion

The aim of prophylactic strategies is to
decrease the prevalence of overweight and
obesity in the whole population by creating
an anti-obesogenic environment. Interven-
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tion programs make use of cognitive-be-
havioral approaches and they are focused
mainly on diet adjustment, active move-
ment and health hazard identification. The
identification of risk population and ear-
ly overweight and obesity diagnostics in
primary step are included in prophylactic
programs. Diagnostic values of anthropo-
metric factors are considered effective ad-
iposity factors. They can act as important
predictors for abdominal obesity, however,
age, sex and the morbidity of the moni-
tored population must be taken into con-
sideration.
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