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ABSTRACT

Aim: The aim of this study was to develop quantiative criteria for defining visceral obesity and to establish
dual-energy X-ray absorptiometric (DXA) diagnostic cut-off points (CP) for normal and abnormal values
of the central obesity indexes (COI) that best differentiate extreme visceral obesity in Cushing’s syndrome
(CS) from non CS obese and non obese women.

Material and Methods: COI , values calculated as a ratio of android to gynoid tissue mass, fat mass and
their % were determined in 4 groups, each consisting of 18 women: 1% group of CS, 2™ group of obese
women (O,) not different according to their age and BMI from CS, 3™ group of obese women (O,) with
BMI of 35 + 1.2 kg and 4" group of non obese healthy women (C) with normal BMI. Diagnostic accuracy
(DG) of CP values of COI, _, indexes of abdominal obesity and CP values of COI,_, indexes of normal
body fat distribution (BFD) was determined.

Results: COI , indexes values were highly significantly different among the 4 examined groups and were
significantly highest in CS patients and lowest in group C (p <0.0001). COI,_ , CP values differentiated
extreme visceral, abdominal obesity in CS with highest DG as well as COI an CP values differentiated
normal BFD in group C. COI, CP of 0.55 best differentiated CS from O, for DG of 100%. COIL, 0f 0.38
best differentiated C from CS and O, for highest DG of 100% compared to O, because of the s1gn1ﬁcantly
higher BMI and COI,_, values in O2 that were associated with more pronounced abdominal obesity and

highly significantly poéitive correlation with BMI.

Conclusions: DXA cut-off point values of indexes COI, , and COI,_, were established as diagnostic

indexes and criteria useful in discovering extreme abdominal and normal BFD. COI, CP value of 0.55
was discovered as a diagnostic criterion of extreme abdominal obesity and COIL, of 0 38 as a diagnostic
criterion of normal BFD that excluded abdominal obesity. The other indexes COI,_, and COI _, CP
values had also high DG in discovering abdominal and normal body fat dlstrlbutlon
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INTRODUCTION

Metabolic syndrome (MS) is defined as a
complex of interrelated risk factors, including obe-
sity (particularly central obesity), impaired fasting
glucose, hypertension, elevated serum triglycerides
(TG), and low high density-lipoprotein cholester-
ol (HDL-C). Insulin resistance is considered to be
the factor linking these different metabolic abnor-
malities [1]. MS may also indicate the presence of
Cushing’s syndrome (CS). Almost all patients with
CS are obese or overweight, and have abdominal,
visceral adiposity in about 95% of the patients. Many
of the CS patients also have glucose metabolism ab-
normalities, impaired glucose tolerance or diabetes,
hypertension, elevated TG levels and low HDL-C.
Almost two thirds of CS patients fulfill at least three
criteria for MS [2].

Similarities between the MS and CS, and re-
versibility of the features of CS, suggest that cortisol
may contribute to the pathophysiology of both con-
ditions. Emerging data suggest that patients with MS
show hyperactivity of the hypothalamic-pituitary-ad-
renal (HPA) axis, which leads to a state of “functional
hypercortisolism” [3, 4]. This abnormality could be
central in origin, due to hypersecretion of CRF or
ACTH; alternatively, it could represent an adaptive
phenomenon secondary to a state of functional cor-
tisol resistance [5].

Android obesity in CS and in non CS abdom-
inal obese with the MS, which is predominantly
visceral, intra-abdominal, is more predictive of ad-
ipose-related comorbidities than gynecoid obesity,
which has a relatively peripheral (gluteal) distri-
bution [6, 7]. Effective methods for assessing ab-
dominal, visceral fat are important to investigate its
role for the increased health risks in obesity [8]. For
this reason the evaluation of body composition and
body fat distribution (BFD) is clinically important.
DXA is used to quantify abdominal fat mass and
enables precise, accurate body composition and BFD
assessment and it can be used in determination of
COI values. The limitation of DXA derived body
composition is that there are currently no universal-
ly accepted reference ranges for body composition
based on DXA results. Also, to date CP values of COI
have not been provided in order to precisely confirm
abdominal obesity in CS and non CS obese [9].

The aim of this study was to develop a set of
normative standards, reference ranges with determi-
nation of the CP values of DXA indexes of central,

abdominal obesity as a ratio of android to gynoid fat
and tissue mass and their percentages that best dif-
ferentiate CS and O, and confirm central abdominal
obesity, and to determine their normal CP values that
best differentiate group C from CS, O, and O, and
exclude abdominal obesity.

MATERIAL AND METHODS

This transversal study was organized and
realized at the University Clinic of Endocrinolo-
gy, Diabetes and Metabolic Disorders, Faculty of
Medicine, ”Ss Cyril and Methodius” University
of Skopje. DXA assessment of body composition
and BFD was performed in four groups of women,
each consisting of 18 subjects: 1% group of Cush-
ing’s syndrome (CS), with clinically confirmed
CS with Body Mass Index (BMI) (30.25 + 5.64
kg/m?) and age of 43.58 + 13.58 years, 2™ group
of obese women O, matched with CS according
to their BMI (29.8 & 4.08 kg/m?) and age (40.4 +
12.05 years), 3" group of obese women O, with
BMI (35 + 1.2 kg/m?) and age of (45 + 8 years),
and the 4" group C of healthy women with normal
BMI (21.59 £ 1.35 kg/m?) and age (40.09 £+ 12.72
years). All examined women were not different
according to their age. BMI in C was significantly
lower compared to CS, O, and O,. BMI was sig-
nificantly lower in group O, compared to O, (p <
0.0001). CS had not received any treatment at the
time of the assessment and had typical signs and
symptoms of CS including extreme central obe-
sity. Anthropometric, DXA, hormonal and meta-
bolic parameters confirmed CS diagnosis. Written
informed consent was obtained from all patients
before commencement of the study.

Body weight was measured to the nearest
0.1 kg using a calibrated digital weighing scale,
with subjects minimally clothed in light-weight
underwear. Standing height was measured to
the nearest 0.1 cm with the shoes removed and
the head in the Frankfort plane using a standard
stadiometer. BMI was calculated as the patient’s
weight in kilograms divided by the height in me-
ters squared.

DXA assessment in this study was per-
formed with DXA System Lunar DPX-NT, which
uses enCore Windows-XP Professional OS com-
puter calibrated daily according to the standard
procedures for maintenance and use as recom-
mended by the manufacturer. For body composi-
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tion measurements the entire body of each subject
was scanned. During DXA scan, subjects were
positioned following the standard manufacturer’s
protocols in supine position, while the x-ray scan-
ner performed a series of transverse scans, mea-
sured at 1-cm intervals from the top of the head
to the bottom of the toes. Android (A) and gynoid
(G) region were automatically determined as de-
fined by manufacturers instruction as well as A
and G tissue and fat mass and their percenatages.
Four indexes of central obesity were determined:
central obesity index one (COIl,) as a ratio of A to
G tissue mass COI, = At/Gt; COIl, as aratio of A to
G fat mass COL, = Af/Gf, COI, as a ratio of A and
G tissue % fat COI, = At%/ Gt% fat and COI, as
aratio of A to G fat % COI, = A%/ Gt%. CP val-
ues of DXA indexes of central, abdominal obesity
COI,_, COL,_, COIL, and COI, were determined
to best differentiate CS with confirmed abdominal
obesity from O, healthy control women matched
for age, menopausal status, and BMI. Also, CP
values of DXA indexes of normal body composi-
tion and fat distribution COI , COL,, COI, and
COI,, that best differentiate CS and C as Well as
0, and O, from C and exclude abdominal obesity
were determined.

Cut-off point values were determined for
all four DXA indexes and their sensitivity (S),
specificity (SP), positive and negative predictive
value (PPV and NPV) and diagnostic accuracy
(DG) were evaluated in the following way:

* Sensitivity (true positive rate) is the prob-
ability that a test result — extreme visceral obesity
will be positive when the disease CS is present.

» Specificity (true negative rate) is the
probability that a test result will be negative;
there is no extreme central body fat distribution
when the disease is not present in C and O.

* Positive predictive value (PPV): the pro-
portion of those with a positive test result (ex-
treme central body fat distribution) who actually
have a disease (CS).

* Negative predictive value (NPV): the
proportion of those with a negative test result
(without extreme central obesity) who do not
have a disease (C and O).

» Diagnostic accuracy (effectiveness) was
expressed as a proportion of correctly classified
subjects (true positive rate + true negative rate)
among all subjects.

Statistical analyses were performed using
statistical software program SPSS for Windows,
version 19.0. Variables were presented as means
+ standard deviations (SD). P values <0.05 were
considered to be statistically significant. For
normally distributed variables, parametric tests
were used for analysis. Differences among the
groups were evaluated by performing an analysis
of variance (ANOVA) for normally distributed
parameters. Correlation coefficients were deter-
mined by Pearson’s product moment.

RESULTS

COl indexes values determined during body
composition assessment in total body scans, were
highly significantly different among the 4 exam-
ined groups and they were highly significantly
highest in CS and lowest in group C compared to
all other groups (p <0.0001). COI, was significant-
ly higher in O, compared to O, (p < 0.0001). COI,
was significantly higher in O, compared to O, (p
< 0.001) and it was highly significantly different
between the other groups (p < 0.0001). COI, and
COI, were significantly higher in O, compared
to O, (p <0.017) and (p < 0.018) respectively.
COlI, and COI, were significantly higher in CS
compared to O, (p<0.0001). COI, and COI, were
significantly higher in CS compared to O, (p <
0.009) and (p < 0.007) respectively.

COl, correlated highly significantly pos-
itively with COI, as well as COI, and COI,

Table 1. Significance of the difference between COI,, COI, COI, and COI, values in CS, O and C

Variable CS o1 02 C P-value
COl, 0.68+0.09 0.46+0.53 0.55+0.06 0.38+0.04 0.0001
COl, 0.76+0.16 0.42+0.09 0.55+0.08 0.25+0.07 0.0001
COl, 1.07+0.15 0.88+0.12 0.99+0.07 0.64+0.15 0.0001
COI, 1.12+0.14 0.91+0.12 1+0.07 0.65+0.15 0.0001

CS — Cushing’s Syndrome; O — obese;
COI, = At/Gt (android/gynoid tissue mass ratio)
COI, = Af/Gf (android/gynoid fat mass ratio)

COI, = At%/Gt% fat (android/gynoid tissue % fat ratio)
COlI, = Af%/G1% (android/gynoid fat % ratio)

C —non obese
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between them (p<0.0001). COI, values in all
groups correlated highly significantly positively
with COI, COI, and COI, values (p<0.0001).
COI, values in group O, and C correlated sig-
nificantly positively with COI, and COI, values
(p<0.018; p<0.01), and also correlated positive-
ly in C (p<0.01; p<0.01). COI, and COI, did not
correlate in groups CS and O, (p>0.05). BMI
correlated highly significantly positively with all
COlI indexes (p<0.0001).

Cut off point values of COI indexes of
central, abdominal obesity COI, of 0.55 and the
values of COL, _of 0.52, COI, of 0.9 and COI,
of 1.11 that best dlfferentlated extreme central
abdominal, visceral body fat distribution in CS
women from group O, were determined. COI,
cut off point value of 0.55 best of all indexes dif-
ferentiated CS and O, for S, Sp, PPV, NPV and
DG for 100%. COIZm, COI3m and COI,_ differen-
tiated CS from O, with DG of 94.44%, 70% and
80.56% respectively. Results shown in table 2.

Table 2. S, SP. PPV, NPV and DG of COI, , COL, ,
COI, and COI, cut-off point values in differentia-
tion of CS and O,

5 a | @ A =

2 % S| |

s s8] 8|58
Sensitivity (%) 100 100 90 61.11
Specificity (%) 100 | 88.9 50 100
PPV (%) 100 90 64.29 100
NPV (%) 100 100 83.33 72
DG (%) 100 | 9444 | 70 | 80.56

Cut-off point values of DXA indexes of
normal body composition and fat distribution
COI , COL, , COI, and COI, were determined.
COI cut oﬂ pomt ‘value of 0 38 best differenti-
ated CS and C for S, Sp, PPV, NPV and DG for
100%. COI, value of0.42 and COI, value 0f 0.9
differentiated CS and C for DG 0f 97.22%. COI,
value of 0.82 differentiated CS and C for DG of
92.86%.

Cut off point value COIL, of 0.38 best dif-
ferentiated C and O, for S, Sp, PPV, NPV and DG
for 100%, but differentiated C from O, with low-
er DG of 80.56. Also, cut off point Value COI,
of 0.82 and COI, value of 0.9 differentiated C
from O, for DG of 94.44%, but differentiated C
from O with lower DG of 83.33% and 80.56%
respectively. COI, of 0.42 differentiated C from
O, with DG of 91.67% but differentiated C from
O, for DG of 86.11%.

DISCUSSION

Obesity is a complex and multifactorial
chronic disease originating from a genetic and
environmental or behavioral interchange, caused
by an imbalance between energy intake and ex-
penditure [10, 11]. Obese subjects have higher
percentage of fat mass from the total body mass
compared to non obese and differ not only ac-
cording to the degree of excess fat which they
store, but also in the regional distribution of the
fat within the body [11, 12]. MS is associated
with abdominal obesity, blood lipid disorders,
inflammation, insulin resistance, full-blown di-

Table 3. S, SP. PPV, NPV and DG of COI e col o col o and COI ' cut-off point values in differentiation of

CSand C
CS -C

Variable COI, 0.42 COIL,_0.38 COI, 0.82 COI, 0.9
Sensitivity (%) 100 100 100 100
Specificity (%) 94.44 100 88.89 94.44
PPV (%) 94.74 100 83.33 94.44
NPV (%) 100 100 100 100
DG (%) 97.22 100 92.86 97.22

Table 4. S, SP, PPV, NPV and DG of COI e col o CO[ o and COI ' cut-off point values in differentiation of

01 and 02 with C

Variable COI,_0.42 COL,_0.38 COL, _0.82 COIL,_0.9
0,-C 0.,-C 0,-C 0.,-C 0,-C 0.,-C 0,-C 0,-C
Sensitivity (%) 88.89 100 61.11 100 77.78 100 66.67 94.44
Specificity (%) 83.33 83.33 100 100 88.89 88.89 94.44 94.44
PPV (%) 84.21 85.71 100 100 87.5 90 92.31 94.44
NPV (%) 88.24 100 72 100 80 88.89 73.91 94.74
DG (%) 86.11 91.67 80.56 100 83.33 94.44 80.56 94.44
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abetes, and increased risk of developing cardi-
ovascular disease, increased predisposition to
cancers. CS have profound body composition
changes, including increased central, visceral ad-
iposity and decreased lean mass that is especially
strongly linked to cardiovascular and metabolic
risks [13]. Measurements of body composition
and BFD have provided a research tool to study
the metabolic effects of aging, obesity, and vari-
ous diseases such as CS [14].

CS patients had a higher intra-abdominal
fat area compared to obese subjects with the
same anthropometric parameters, higher viscer-
al to total and visceral to subcutaneous adipose
tissue (AT) ratios on CT scan, especially in fe-
male CS. These data demonstrated that increased
visceral BFD in both female and male patients
with CS may increase the risk of the MS in that
group of patients [15, 16, 17]. The impact of CS
on whole and regional body composition and
energy metabolism was assessed by DXA in
Burt’s study who showed that mean percentage
fat mass was significantly greater by 30% in CS.
Lean body mass was significantly lower by 15%
in CS, and the proportion of lean tissue in the
limbs was 12% less than normal [18]. Patients
with CS had less than a twofold increase in sub-
cutaneous fat and greater than a fivefold increase
in intra-abdominal fat compared with values in
healthy subjects. These findings suggested that
fat in different body compartments responded
differently to disease processes and that CT can
be used to measure these changes. Effective treat-
ment of hypercortisolism improved each of the
five MS components and dramatically improved
body composition abnormalities [19]. From the
alterations in body composition observed after
normalization of a hypercortisolic state, it was
concluded that cortisol in CS directly or indirect-
ly increased the total mass of AT and redistribut-
ed AT from peripheral to visceral depots as the
same as body AT distribution in non CS obese
before weight loss [15, 20]. Body composition
and fat distribution measured by DXA were
evaluated in women with CS and were com-
pared with healthy control women matched for
age, menopausal status, and BMI and discovered
that trunk fat mass percentage was significantly
higher in CS and leg fat mass was not signifi-
cantly different between the two groups [21, 22].
It is well established that the location of excess
body fat is more important than the total quan-
tity of adipose tissue when predicting the car-
diometabolic consequences of obesity. There is

growing evidence that intra-abdominal adipose
tissue (IAAT), rather than total body fat, is a risk
factor for metabolic conditions associated with
obesity. For this reason the evaluation of TAAT is
clinically important [22]. Accurate quantitative
assessment of the visceral adiposity is essential
in the evaluation of potential risk for the devel-
opment of serious medical illnesses. As visceral
obesity is associated with poor prognosis, met-
abolic disturbances and degree of pathology in
several chronic diseases, it is of great importance
to identify methods that quantify AT accurately
and can specifically depict visceral from total
adipose tissue. Effective methods for assess-
ing visceral fat are important to investigate the
role of visceral fat for the increased health risks
in obesity [9, 23]. At present, reliable imaging
techniques for measuring visceral, abdominal
adiposity include magnetic resonance imaging
(MRI) and computed tomography (CT), which
directly measure IAAT, allowing for quantifi-
cation of several fat depots. CT may give better
discrimination between fat and other tissues but
MRI has the advantage that it does not expose
subjects to ionising radiation. However, both
methods are costly, time-consuming, inconven-
ient to apply, and often unavailable for clinical
and research purposes [16, 17, 22].

DXA method is the gold standard for as-
sessment of bone health and body composition
that provides accurate, comprehensive, precise
measurements of total body fat percentage, along
with segmental BFD in regions such as arms,
legs, android (waist) and gynoid (hips) [24,25].
DXA measures three of the principal components
of the body: fat mass, lean soft-tissue mass, and
the bone mineral content [26, 27, 28]. Physicians
today use DXA for body composition assess-
ment because it accurately shows exactly where
fat is distributed throughout the body. DXA,
which has emerged as a method for assessing re-
gional and whole body soft tissue composition is
less invasive, less expensive and more accessi-
ble than CT, and involves only minimal expo-
sure to ionizing radiation [6, 27, 29]. Agreement
between DXA and whole-body CT fat mass has
been found to be very high as well with correla-
tions of 0.99. Measurement of IAAF by MRI,
was highly correlated to the central abdominal
fat measured by DXA [29]. In obese women, it
was found that DXA could predict TAAT [21,
25] and the V/S tissue ratio may provide a better
index of the cardiometabolic impact of body fat
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composition than absolute quantification of each
deposit independently [30, 31].

The necessity for precise and clinically ex-
pedient measures for quantifying visceral AT is
evident. However, it is also essential to develop
quantitative criteria for defining visceral obesity
relative to the metabolic disturbances, and it is
important to establish diagnostic CP for normal
and abnormal values. To date, these criteria have
not been clearly defined in any modality [9, 30].
There is no consensus in the literature for a diag-
nostic CP for visceral obesity that would indicate
increased cardiovascular risk; this is partially be-
cause of limitations in performing CT scans on a
large scale. Also, there are no diagnostic CP for
abdominal, visceral obesity for DXA relations
of central to peripheral body fat compartments.
DXA is “gold standard” that can help improve-
ment of equations for more accurate clinical as-
sessment of lean and fat body mass [29, 30, 32,
33]. DXA continues to be used as the reference
standard for whole body composition analysis in
research studies. A single DXA measure, espe-
cially of fat mass and its percentage in different
body regions would not be used in the medical
management of the patients, particularly in MS
and all consecutive complications.

The intention of this study was to discov-
er normal and abnormal body composition with
DXA indexes of the relationships of the changed
different body compartments characteristic for
the MS. Reference values of some DXA indexes
for normal and pathologic body composition are
needed to be performed that will be useful for all
populations of patients at different ages.

Shubeska [6] evaluated the differences of
the body composition and BFD as measured by
DXA in women with CS with confirmed extreme
abdominal, visceral obesity in comparison with
healthy obese control women matched for age,
menopausal status, and BMI [34, 35]. It was
discovered that total and regional fat mass, tissue
mass, lean body mass values did not differentiate
CS and O significantly and concluded that de-
termination of the relationships of their regional
values had to be done. It was shown with DXA
scans of the entire body that the ratios of the not
significantly different central (abdominal) and
peripheral regional parts of the body, significant-
ly and precisely differentiated the patients with
CS and non CS obese, and confirmed extreme
central BFD in CS. DXA enabled determination
of BFD as well as central obesity index, which

is an indicator of central, abdominal obesity, and
was calculated as a ratio of A to G tissue percent
fat. The objective of this study was to develop
prediction equations for estimating visceral ad-
iposity measured by DXA and to establish CP
values to define visceral adiposity as well as nor-
mal BFD. Four indexes of central obesity COI
, were determined in order to best differentiate
CS and O, and to confirm visceral, abdominal
obesity in CS and also to best differentiate CS
and C as well as O, and O, from C in order to
discover normal body fat distribution in C and
exclude abdominal obesity. COI , values were
highly significantly different among the 4 groups
and were significantly highest in CS patients,
confirming extreme visceral obesity in CS and
were lowest in group C indicating normal BFD.

Highly significantly higher values of COI|
and COI, and their percentage ratios COIl, and
COlI, in CS compared to O, and O, as well as C
indicated predomination of android to gyoid tis-
sue and fat mass and their percentages from the
total tissue and fat mass in CS. Also, significant-
ly higher values of these DXA indexes in group
O, with significantly higher BMI compared to
group O, that was matched with CS with their
BMI and age, indicated positive association
between BMI increase and central, abdominal
visceral BFD. Significantly positive correlation
among COI, and COI, as well as COI, and COI,
showed that tissue mass increase was associat-
ed with fat mass increase as well as their per-
centages from the total body mass. Also, BMI
highly significantly positive correlation with all
COI in a group of non CS women (C, O, and
O,) confirmed that BMI increase is associated
with increase of indexes of abdominal, visceral
obesity indicating increased abdominal BFD.
BMI correlation with COI also confirmed BMI
increase positive association with BFD increase.
Shubeska in 2009 discovered with DXA that
BMI increase in healthy women was associated
with a more pronounced abdominal BFD, asso-
ciated with higher obesity degree [36], indicat-
ing substantially higher risk for development of
metabolic and cardiovascular complications es-
pecially in postmenopausal women [20, 21, 26,
34, 35, 37].

CP values of DXA indexes of central, ab-
dominal obesity COI,_ of 0.55, COIL,_of 0.52,
COIL, _of 0.9 and COI of 1. 11 dliferentlated
with h1ghest DG extreme central, abdominal,
visceral body fat distribution in CS women in
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comparison to group O, and they also could be
used in discovering central, abdominal body fat
distribution in non CS obese women with MS
that are associated with increased risk of MS
complications. COI,_ cut off point value of 0.55
best differentiated CS and O, with highest DG
of 100%. CP values of DXA indexes of normal
body composition and BFD COI _, , differenti-
ated with highest DG CS from group C with nor-
mal BMI and normal BFD. COL,_ cut off point
value of 0.38 best differentiated CS and C for
highest DG of 100%. CP values of DXA index-
es of normal body composition and BFD COI,
. were determined that best differentiated with
highest DG group C from group O, and O, with
significantly higher BMI than group C. COL,_ cut
off point value of 0.38, differentiated C from O,
for DG of 100%. CP values of DXA indexes of
normal body composition and BFD COI _, dif-
ferentiated C and O, with higher DG compared
to O, as a result of a significantly higher BMI in
O, compared to O, and they enabled more pre-
cise distinction of normal COI_values.

CONCLUSION

This study discovered DXA diagnostic
criteria of visceral, abdominal obesity and nor-
mal body composition and body fat distribution.
COl indexes ratios values of central to peripheral
parts of the body, android to gynoid tissue and
fat mass and their percentages COI,  CP value of
0.55 and COL,_ value of 0.52 were discovered as
DXA d1agnost1c indexes of visceral, abdominal
obesity that best differentiated CS from group O,
as a consequence of the hyrepercortisolism that
enabled significant differentiation between the
two groups.

COI indexes ratios were significantly low-
est in group C compared to all other groups,
showing normal and excluding abdominal BFD.
Cut-off point values of DXA indexes of nor-
mal body composition and BFD COI _, , dif-
ferentiated with high DG CS from group C, but
COL, cut off point value of 0.38 differentiated
them "with the highest DG of 100% and it can be
used as the best DXA diagnostic index of nor-
mal body composition and BFD. That was also
confirmed in the differentiation of groups C and
O,. CP values of DXA indexes of normal body
composition and BFD COI _, differentiated

group C and O, compared to O, with higher DG.
Significantly higher BMI values in O, compared
to O, associated with significantly higher COI
., Indexes values confirmed the association of
higher degree of obesity with more central, ab-
dominal, visceral BFD in obese women that was
also confirmed with highly significantly positive
correlation of BMI with all COI indexes in a non
CS group consisted of groups C, O, and O,. CP
value of DXA index of normal body composition
and BFD COI,_ of 0.38 differentiated group C
from O, for DG of 100% and it was confirmed
that it could be used as diagnostic criterion of
normal BFD.

Determination of DXA COI indexes CP
values of abdominal, visceral obesity is very im-
portant to discover obese women with visceral
obesity, which is the main characteristic of the
MS that is associated with higher cardiometabol-
ic risks and increased risk of other MS complica-
tions. It can be concluded that DXA COI indexes
were confirmed as useful diagnostic parameters
in discovering abdominal BFD and they could be
used as useful diagnostic criteria of the MS.
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Pesume

NNPECEYHHU TOYKHN HA JTUJATHOCTUYKU UHAEKCHU HA HEHTPAJIHA JTEBEJINHA
OAPEJEHU CO AIICOPIIINUOMETPUJA CO IBOJHOEHEPT'ETCKMU X-3PAIIU KAJ
KYIINH3U U KAJ JEBEJIN ) KEHU

CnaBuna Illydecka CtparpoBa’, Cama JoBanoBcka MumneBcka',
Hckpa butocka!, Upena Kadenucka?

! YHuBep3uTeTCKA KJIMHKUKA 32 €HIOKPHHOJIOTHja, [nujabeTec n MeTabOoNINYKN HapylTyBamba,
Memuuuncku dakyarer, Yauepautet ,,CB. Kupun u Meroauj®, Cromje, PC Makenonuja

2 VHUBEp3UTETCKA KIMHKKA 32 peBMaToioruja, Meanuuucku daxkyaret, Yausepauter ,,CB. Kupui u
Metonuj*, Crorje, PC Makenonuja

Hen: LlenTa Ha oBaa ctyauja Oeliie ja ce pa3BHjaT KBAHTUTATUBHH KPUTEPHUYMH 3a JICDUHUPAHE
Ha BHCIepasiHa JieOeNrHa 1 J1a ce BOCIIOCTaBaT, CO a0COPIIIHOMETPHja CO JBOJHOCHEPTETCKH X-3palu
(DXA,) nnjarnoctuuku npecednn Touky (CP) Ha HopMaTHUTE U Ha a0HOPMAITHUTE BPETHOCTH Ha UHJICK-
cute Ha 1ieHTpanna nedenuna (COI), kou Haj1o0po ja nudepeHIrpaar eKCTpeMHaTa BUCIEpaIHa J1e0esu-
Ha kaj Kymmnarosuot cunipom (CS) on skenu 1mro ce nedenun 6e3 CS 1 Henebenn sKeHH.

Marepujan u meroau: Bpennocture na COI, |, mpecMeTaHu Kako OJHOC HAa aHIPOMIHATA U THHO-
WjIHaTa TKMBHA Maca, MacHa Maca 1 HUBHUTE % Oea ozipe/ieHu BO 4 IpyIH, CeKoja cocTaBeHa ol 18 sxeHu:
npsa rpyna CS; Bropa rpyna nedenu sxenu (O,), Kou He Ce pas3uKyBaa CIope]] HUBHara Bo3pacT 1 BMI
co CS; tpera rpyna nebemu xenu (O,) co BMI 35 + 1,2 kg u yeTBpra rpyna Ha HeieOeu 30paBy KEHU
(C) co nopmanen BMI. [lujarnoctuukara tounoct (DG) Oerie onpenena Ha npeceunure Touku (CP) Ha
COI,_, uHaexkcuTe Ha abnomuHanHara aebenuna u na COl | MHIEKCHTE HAa HOPMaJIHa TeJIeCHA MacHa
muctpuoynuja (BFD).

4

Pesyararu: Bpennocrure na unaekcure COI |, Gea BUCOKO CUTHU()MKAHTHO Pa3IM4HK Mely 4e-
TUPUTE UCIUTAHU TPYyNH U Oea CUTHU(PHUKAHTHO HAajBUCOKH Kaj manueHTH co CS ¥ HajHUCKH BO Tpynara
C. COI,_, CP Bpennoctute ja qudepeHnrpaa eKCTpeMHaTa BUCLEpaiia, ablloMUHaIHa ae0enHa Kaj
CS co najeucoka DG, ucro kako u COI_, CP Bpeanocrure, kou ja nudepenuupaa Hopmannara BFD ox
rpynara C. COI,_ CP ox 0,55 najno6po ru mudepenuupame CS ox O, 3a DG ox 100 %. COL on 0,38
Hajno6po ru nudepentupante C ox CS u O, 3a najronema DG ox 100% Bo criopenda co O, nopaau 3Hauu-
TenHo noBucokuTe Bpeanoct Ha BMI u COIL,_, Bo O,, kou Gea moBp3anu co nouspaseHa aboMuHaIHa

ne0emHa U BUCOKO CUTHU(MKAHTHA [TO3UTHBHA Kopenanuja co BMI.

3akayuok: Bpennocrure na DXA-npeceunnte Touku Ha uaaekcute COIL , u COI, |, Gea yTBp-
JICHH KaKO AMjarHOCTUYKH WHAEKCH M KPUTEPUYMH KOPHCHH 3a OTKPUBAHkE HA €KCTPEMHO a0IOMHUHAIHA
v Hopmasnina BFD. COI,  CP Bpennocra ox1 0,55 Gere nokakaHa Kako IHjarHOCTHYKH KPUTEPUYM Ha €KC-
TpemHa abnomunanna gedenuna u COL, o 0,38 kako 1MjarHOCTHYKM KpuTepuyM Ha HopmanHa BFD mro
ja uckiryun abnomunannara nedenuna. JIpyrure pennoctu na CP na unpexcure COl, |, n COI |, ucto

4 1n-4n
TaKaIﬂMaaBHCOKaI)(}BO(HKpHBaHﬁiHaa6ﬂOMHHaHHaTaIIHOpMaHHaTaTeﬂeCHaHHCTpH6yHIUaIR1MaCTH.

Kayunn 360poBu: DXA, abnomuHanaa nedesinHa, MHACKCH Ha IIeHTpaHa geOenHa, peceyHn
TOYKH



