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Sazetak - Gojaznost je oboljenje koje karakterife prekomerno nagomilavanje masne mase u meri koja dovodi do naru3avanja zdrav-
lia : razvoja komplikacija. Indeks telesne mase kKoristi se xao ngjpoveljniji parametar za ocenu stanja ishranjenosti [ dijagnostiko-
vanic gojaznostl. Medutim, primenom savrememih postupaka analize telesne Kompozicije precizno se moZe ustanoviti da i e
wvecanje telesne mase nastalo na ratun masne il migiéne masc ili, pak, telesne vode, Tako, ako prema indeksu relesne mase neke
osobe klasifikujemo u kategonju normalne vhranjenih, 2 imaju uveéann masnu masu, govorimo o tzv, sarkepeniénoj golaznosti. 1
ciju uivrdivanja zastupljenosti sarkopeniéne gojaznost ispitivana je grupa od [40 normalnoe uhranjenih studenata Medicinskog
[zkultetz u Movem Sadu, u kojih je pored standardnih antropometrijskih parametara odredivana | veliding masne mase tela postup-
kom bioelekiridne unpedancne analize. Sarkopenina gojaznost konstatovana je u 25, 71%  ispitanika. Primenom indeksa telesne
mase nije moguce detektovati ova) oblik gojaznosti, a imajudi u vidu da je uvedana masna masa 1 U normalno uhranjenib esoba
udruzena sa rizikom razvoja komplikacija. pre svega metaboliZkih. neophodno e u dijagostickom postupku precizno uvtvrditi
veliéimu masne mase.
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Summary - Ohesity i3 characferized by excessive body faf accumulation which may lead to serious health problems and complica-
tons Body mass index s the most optimal parameter to evialuale the level of nutritional status and diagnose obesity. However,
modern technigues siudving body camposition can more accurately determine whether the gain of body weight was on the account
of bodv fat, fean body mass or roral body water. [ one's bodv mass index tx tn the range of normal values but the amount of body jfal
is above narmal range, we falk about sarcopenic obesity. In order to evaliate preseace of sarcopenic obesity, a groug of 140 nor-
mal weight students of the Faculty of Medicine in Novi Sad were measured, Apart from standard anthropometrical parameters the
amount of body fat was giso determined by using the metiod of bicelectrical impedance enalysis. Sarcopenic obesity was diagnosed
i 23 710 of exanined srudents. By using body mass index values this fype of chesity cannct be diognosed, and knowing that a
higher amount of body fat i normal weight persons can lead to complications, especially metabolic, it is of great imporiance io
evatuate the amount of body fut accurately

Key wards: Body Mass Index; Obesity; Weight Gain, Body Constitution, Body Weight: Comorbidity

Uvod

Gojaznost je oboljenje koje se karakteriSe pre-
komernim nagomilavanjem masne mase tela u meri
koja dovodi do naruSavanja zdravlja i razvoja kom-
plikacija. Nastaje kada energetski unos premasuje
energetsku potro$nju neophodnu za odrzavanje ba-
zalnog metaboizma 1 fizicku aktivnost [1]. Tokom
poslednjih godina Komitet eksperata Svetske
zdravstvene organizacije kriticki je ocenio range
koriscene metode | preporucio izraCunavanje in-
deksa telesne mase (ITM, BMI - "body mass index")
kao najpovoliniji za ocenu stanja ishranjenosti 1 go-
jaznosti, ukazujuéi istovremeno i na rizike od raz-
voja komorbiditeta [2] (tabela 1).

Medjutim, merenje telesne mase, a potom

izratunavanje indeksa telesne mase, ne determinide
istovvremeno | velicinu masne mase tela. U vedin

Introduction

Obesity is a disease characterized by excessive
body fat accumulation consequently leading to
health disorders and complications. It occurs when
energy intake is higher than needed for basal me-
tabolism and physical activities [1]. During the last
few vears, Expert Committee of World Health Or-
ganization criticized the methods used in evaluation
of nutritional status and obesity and recommended
hody mass index (BMI), as the most optimal and at
the same time pointed to the nsks of comorbidities
[2] (table 1).

However, measurement of body weight and cal-
culation of body mass index cannot determine the
amount of body fat. In most cases body weight gain
i5 on the account of body fat, but using modern
techniques in the evaluation of body composition
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Skracenice

IT™ - indeks telesne mase
™ - tclecsna masa

TV - telesna visina

Tabela 1. Klasifikacija gojaznosti prema veednostima indeksa

telesne mase

Table I. Classification of obesity by using values of body mass

index (BML
Klastfikacija

BMI (kg/m?} Rizik od komormditeta

Classification Risk of comaorbidines

MNormaina uhranjenost Prosedan
Mormal weight 185-.249 Averges
Prekemema telesna masa/Cverweight 2 25
Predgojazncst Malo poviten
Fre-obesity 25.0-30.0 Mildly increased

Gojamosty 30 Obesely

1 "gojaznnstidClass | Umngreno povisen

00349 Meoderate
2. "pojaznostl Class 1 ‘ Veoma poviden/Severs
350-399
3. “gojaznost] (ekstremna go- Videstruko pavisen
jaznost) Class KT fexireme 240 Yery severe

obesity)

sluajeva, uvecanje telesne mase nastaje na radun
masne mase tela, ali primenom savrementih postu-
paka za odredivanje telesne kompozicije, uocena su
1zvesna odstupanja (tabela 2). Tako, u nekih sporti-
sta, poput bodibildera, rvada, vaterpolista i drugih,
Tabela 2. Odnaos kategorija vhranienasti prema velidini masne
mase tela

Table 2. Relatioship berween body weight categories and the
amount of body fat

Indeks tele- Pothranpenost! Pothranjen/

Sarkopenién:

snemase  Uaderveighie Under- gojaznest
Body mass welight Sarcapentc |
ariglex abEsity
Mormalna Ldrave
vhranpenost/ osobe
Normal Healthy
weight peaple
Prekomema  Prekomemrna telesna masa  Gojaznost’
telesna masa  bez gojarnost/Overweight  Chesity
Owerweight withauy obesity
Smanjena  Normalna Uivefana
Low MNowewial High

Masna masa tela/Body fal mars

uvecana telesna masa nije nastala na raéun masne
mase, ve¢ midiéne mase, te se¢ oni ne mogu klasifi-
kovati kao gojazni. Sli¢na situacija je i u osoba sa
uvecanom telesnom masom koje imaju ITM > 30
keg/m’, u kojih postoji nakupljanje telesne te€nosti,
kao $to su generalizovani edemi, ascites | anasarka.
U pogledu telesne kompozicije ovih osoba uofava
se uvecanje totalne telesne vode, &to uzrokuje

Abbreviations

BMI - oy mass index
BM - body mass

BH - body height

some exceptions were made, In some athletes, like
bodybuilders, wrestlers, water-ball players and oth-
ers, enlargement of body weight was not on the ac-
count of body fat, but on the account of muscle
mass, and that is why they cannot be classified as
obese. It is almost the same situation in people with
enlargement of body weight and BMI above 30
kg/m, in whom accumulation of body water 1s pre-
sent in the form of generalized edema, ascites and
anasarca. Analvzing the body composition in these
persons it can be shown that accumulation of body
water 15 the reason for body weight gain, so they
can't be classified as cbese. Opposite to such cases,
people with normal body weight can have higher
vaiues of body fat than normal, Heber D. and associ-
ates [3;| identified this type of obesity, as the so
called "normal weight obesity", as sarcopenic obe-
sity since reduction of muscle mass is present. This
tvpe of obesity is accompanied by risk for develop-
ing complications, like in obese people, but not so
severe. In the study done by this sciemtist a higher
prevalence of- sarcopenic cbesity was identified in
premenopausal women with breast cancer. Gal-
tagher D. and associates [4] in their study on a large
number of people from three ethnic groups, came 10
results that showed that sarcopenic obesity is ve
frequent, especially in women and children. Therr
st% showed that 10% of young women have this
type of obesity,

The aim of this study was to determine presence
of sarcopenic obesity in a group of normal weight
people.

Material and methods

A group of 140 normal-weight students (76 fe-
male and 64 male) of the IV and V year of the Fac-
ulty of Medicine in Novi Sad was examined, ave-
rage age 23.44L1.26 years.

The students joined the study on voluntary bases,
after they were given a detailed explanation about
the design and the aim of the study. The examina-
tions were made at the Department of Endocrinol-
ogy, Diabetes and Metabolic Disorders, Institute of
Internal Medicine, Clinical Center of Novi Sad.

Apart from sex and age distribution all students
underwent measurements of body weight and body
height and BMI was calculated (BMI= BM (kg)/
BH2 {m?). The percentage of body fat was evaluated
using the method of bioelectrical impedance analy-
sis. Al the beginning of the study all examinees with
high level of physical activity (athletes, bodybuild-
ers) and pregnant women were excluded.

Body fat was determined using Tanita TBF- 310,
electrodes were not applied on the skin but the ex-
amined person stood on them ("Foot Pad
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uvecanje telesne mase, tako da se ne mogu svrstati u
aojazne, Suprotno ome, os50be sa normalnom te-
lesnom masom, tj. normalno vhranjene, mogu imati
vecu masnu masu od referenine. Heber D. 1 sarad-
nici [3] ova] oblik gojaznost - tzv. gojaznost u nor-
malnop relemmj masi, nazvali su, s aobzirom na
redukeiju miSi¢ne mase, sarkopenifnom gojaznoscu.
Ovaj oblik gojaznosti udruzen Je sa rlzltmm pojave
niza komplikacija, poput onih u Dﬁjafnmu ali
blaZeg stepena. U svojo) studiyi, ovi 1strazivadi kon-
statovali su postojanje viso e prevalence sarko-
peniéne gojaznosti u premenopauvzalnih Zena sa
karcmomom dojke. Gallagher D 1 saradnici [4] u
ispitivanju  sprovedenom na velikoj grupi osoba tri
etniCke grupe. ustanovili su da je sarkopeniéna go-
jaznost Cesta pojava, narotito u populacyji Zena |
dece. Njihova studija je pokazala da 10% mladih
fena ima ovaj oblik gojaznosti.

() mgntwan bio je da se u grupi normalno
Llhr'iﬂjf:m Dsﬂﬂa ustanovi  zastuplienost sarko-
peniéne gojaznosti.

Materijal i metode

Ispitivana je grupa od 140 normalno uhranjenih
studenata (76 zenskog 1 64 muskog pola) IV 1 V
godine Medicinskog fakulteta u Novom Sadu, pro-
setne Zivotne dobi 23.4441.26 godina. U studiju
student! su se ukljuéivali dobrovaljno, nakon deta]lj
no datog cobjasnjenja dl.ﬂﬂp}(ﬁd i ciljeva studije. Ispiti-
vanja su iprﬂvﬁ:dﬁna na Klinici za e,ndn:}krmc:[ﬂgnu
dijabetes | bolesti metabolizma Instituta za interne
bolesti Klini¢kog centra u Novom 5Sadu.

U svih studenata vrieno je, pored evidentiranja
pola i uzrasta, merenje telesne mase, telesne visine
i 1zracunavan je indeks telesne mase [TTM- BMI
(hody mass index) = TM (kg)y/TV{(m?}]. Procenat
masne mase tela utvrdivan je postupkom bioelek-
tri¢ne impedancne analize. Na samom pocetku ispi-
tivanja iskljucene su osobe sa izrazenom fizitkom
aktivnoScu (sportisti, bodibilderi 1 dr.) i trudnice.

Merenje masne mase tela vrSeno je aparatom
Tamta TBF - 310, pﬁmennm elektroda koje se ne

aplikuju na koZv, vec ispitanik na npih staje (Foof
Pad Elekirodes). Nekoliko sekundi nakon Sto ispi-
tanik stane na postolje sa elektrodama, na ckranu
aparata prikazuju se podaci o telesnoj masi, ukupnoj
masnoj 1 bezmasno)] masi, te totalnoj tﬂl:.,sncu vodl.
Referentne vrednosti za veli¢inu masne mase tela
uzete su prema preporukama od strane proizvodaca
(Tanita B-::-r::] Fat Scale) [5] (tabela 3).

U statistickoj obradi podataka korisceni su sred-
nja vrednost, standardna devijacija 1 procenat.

Rezultati

L 1sp|twannr] E;HPI normalno uhranjenih stude-
nata prosecan [TM 1znosio je ”Eri,,:aTJ.E 86 kg/m” u
t:r'scfbd renskog i 22,52+1,88 kg/m® muskog pola (ta-
bela 4). Procenat masne mase u studentkinja iznosio
Je 21,5546, 8%, a u studenata 15,3343,59%. Masna

Tabela 3.
1 UZrastu
Table 3. Kecommended valves of body jar mass according (o
gender and age

Preporudene vrednost masne mase tela prema pelu

Zene/Female Mutkarci/Male
14 « 29 god./14-25 vears 1 7-249 14-200%
ﬂv.:_kg_ "'-_!;l _Eod, {E}'p'er 30 vears  20-2T% 17-23%

Electrodes"). Several seconds after the examined
person stood on electrodes, data about body weight,
body fat, lean body mass and body water appeared
on the dlEp]ﬂ}’ Recommended values for the bady
fat mass were given by the manufacturer (Tanita
Body Fat Scale) ISJ {table 3}.

Statistical analysis included average values, stan-
dard deviation and percentage.

[rrast/dpe

Resulis

A group of 140 normal-weight medical students
{76 female and 64 male) of the TV and V year of
Faculty of Medicine in Novi Sad was examined, av-
erage age 23.44+1.26 vears. In the examined group
of normal weight students the average BMI was
20.57+1.86 kg/m* in females and 22.52+1.88 kg/m®
n males {tahle 4). The percentage of body fat in the
group of female students was 21.55+6.8% and in
male students 15.33+3.59%. Body fal mass in the
range of normal values was present in 51 (67.10%)
female students and in 53 (82.81%) male students.
Using the BMI values for evaluation of the nutri-
tional status all students had normal weight. How-
ever, in 25 (32.89) female students and 11 (17.18%)
male students higher amounts of body fat or sarco-
penic obesity was identified (table 5). In regard to
the whnle group, sarcopenic obesity was present in
25.71% of examined students.

Tabela 4, Karakteristike ispitivane grupe
Table 4. Characterisiics of the examined group

zenskog pola  muskog pola
Sfemaie mule
Tclesna masa (kg)/Body mass (ke 37574601 74,7148 18
Telesna visina (cm )/ Body herght fom)  167.55+£528 18] 9224 B3
Indeks telesne mase (kg/mr)
Body mass ndex (kg'm’) 2057186 2252+]1 .88
Masna masa (%) Faf mass (%) 21,3586 8 £5,334£3,50

Tabela 5. Klasifikacija ispitivane grope prema velidiai masne
mase tela

Tabie 5. Classification of the amaount of body fat mass in ex-
amined group

BMI= 18.5-25 kgfm®
T Y% masne mase
T % hody fat
{sarkopeniina goraznost)
fearcopenic phesiiy!

Fene in=1&emals 25 (32 80%) a1 (a7 i0%s)
mubkarci (n=64) male L1 (17 18%) 53 (R2.81%)

Sarkopeniina gojaznostiSarcapenic obesify: 30 123, T"l'f"-ll

M%e masne masc
N S fit mass

T — powierdincreased, M-u opsegn referentnih wcd:mchrrm-rn -::'l' FIEREEA
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masa u pranicama referentnih vrednosti verifik-
ovana je u 51 (67,10%) studentkinje 1 33 {82,81%)
studenta.

Koris¢enjem samo ITM kao parametra stepena
uhranjenosti svi ispitivani studenti bili su normalno
uhranjeni. Medutim, u 25 (32,89%) studentkinja 1
11 (17,18%) studenata konstatovana je uvecana
masna masa, tj. sarkopeniéna gojaznost (tabela 5).
Posmatrajuci grupu u celini, sarkopenicna gojaznost
bila je zastupljena u 25,71% ispitanika.

Diskusija

U ispitivanoj grupi normaino uvhranjenth stude-
nata Medicinskog fakulteta u Novom S5adu sarko-
peniéna gojaznost verifikovana je u oko Cetvrtine
ispitanika (25.71%). Ukoliko bi se primenio I'TM
kao parametar stepena vhranjenosti, ovaj oblik go-
jaznosti se ne bi mogao konstatovati. Primenom
postupka bioelektriéne impedancne analize, uz odre-
divanje procenta masne mase tela, uofeno je njeno
uvecanje u oko Cetvrtine ispitanika, §to se ne moze
zanemariti, imajuci u vidu postojanje rizika razvoja
komplikacija poput onih u gojaznosti, ali blazeg ste-
pena. Gallagher i saradnict [6] u grupi zdravih
osoba pratili su zastupljenost nepodudarnosti nalaza
ITM, kao pokazatelja stepena uhranjenosti, i veliéi-
ne masne mase tela, u postupku determinisanja go-
jaznosti. Konstatovali su odstupanja, posmatrajuci
za sve kategorije ITM, u 20,8% osoba Zenskog i
33,7% mulkog pola. Najveca odstupanja, tj. nepo-
dudarnost stepena uhranjenosti 1 masne mase tela
bila su prisutna u grupi normalno uhranjenih osoba.
Sarkopeni¢na gojaznost veriftkovana je u 13,79%
ispitanika. Zastupljenost ovog oblika gojaznosti u
OvOm ispitivanju manlja je nego u nadem ispitivan]u,
ito je verovatno rezultat nchomogenosti grupe ovih
istrazivaca. Naime, u studiji Gallaghera i saradnika
6] ispitivane su osobe bez cobzira na Zivotnu dob i
1iziCku aktivnost, dok je na3e ispitivanje sprovedeno
u grupi normalne uhranjenih osoba mlade zivotne
dobi, bez intenzivne fizicke aktivnosti. Verovatno i
etni¢ke karakteristike ispitivanih grupa doprinose
razlicitom stepenu zastupljenosti sarkopenicne go-
jaznosti. Ispitivanja u cilju utvrdivanja stvarne zas-
tupljenosti sarkopenitne gojaznosti u naSoj popula-
ciji neophodno je sprovesti na daleko vecem broju
ispitanika razli¢itih starosnih grupa. Interesantno je
napomenuti da isti autori konstatuju gredke u klasi-
fikaciji i u grupi gojaznih. Naime, odredivanjem
masne mase tela ustanovijene su njene normalne
vrednosti u 5,94% ispitanica i 16,56% ispitanika
lﬁﬂji su bili klasifikovani kao gojazni (ITM > 30

m-).

gHeber D. i saradnici [3] istiu da se sarkopenina
gojaznost moZe dijagnostikovati samo primenom
neke od metoda za analizu telesne kompozicije, pre
svega odredivanjem velifine masne mase tela, Kao
veoma precizan, jednostavan i neinvanzivan postu-
Eak analize telesne kompozicije pokazao se metod
ipelektriéne impedancne analize, te ga ovaj autor

Discussion

In the examined group of normal-weight students
from the Faculty of Medical in Novi Sad 25.71% of
them presented with sarcopenic obesity. If values of
BMI are taken as a parameter to determine the nutri-
tional status, this type of obesity cannnot be identi-
fied. Using the method of bicelectrical impedance
analysis and evaluating the percentage of body fat,
in quarter of examines it was higher than recom-
mended, this cannot be overlooked because of the
risk developing complications such as in obesity, but
moderate. Gallagher and associates 6] followed up
a group of healthy people in regard to different lind-
ings of BMI, used as a parameter [or evaluation of
the nutritional status and the amount of body fat. in
order to determine obesity. They established devia-
tions, in all categories of BMI, in 20.8% of women
and 33.7% of men. The biggest deviations regarding
findings of BMI values and the amount of body fat
were present in the normal weight group. Sarcopenic
obesity was identified in 13.79% of examines. Pres-
ence of this type of obesity is much lower than in
our study, which is due to the fact that their exam-
ined group wasn't homogenous. Gallagher and asso-
ciates [6] examined persons regardless to age and
the level of physical activity, while our study on the
other hand, included a group of normal weight,
vounger people without intensive physical activity.
[t is possible that ethnic characteristics of the exam-
ined groups also contribute to different findings re-
garding sarcopenic obesity. In order 1o get a better
estimation of how frequent sarcopenic obesity is in
our population, it is necessary to study a larger num-
ber of people of different ages. It is interesting to
mention that the same authors identified mistakes
also in classification of obese subjects. By measur-
ing the percentage of body fat, 5.94% of women and
16.6% of men had normal values, yet they were
classified as obesec using the values of BMI
(BMI=30 kg/m®).

Heber D. and associates [3] underline that sarco-
penic obesity can be diagnosed only by using some
methods which analyze body composition, whereas
the most important is to evaluate the percentage of
body fat. The bioelectrical impedance analysis is a
precise, easy and non-invasive method for determi-
nation of body composition and it is recommended
by this author as an important part in the diagnosis
of obesity. Furthermore, this type of obesity has cer-
tain kinds of clinical and metabolical impheations,
and that is why it cannot be ignored. It has also been
established that in premenopausal women with
breast cancer sarcopenic obesity has higher preva-
lence [3].
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predlaZe kao neizostavnog u dijagnostickom pos-
tupku. Stavi$e, ovay oblik gojaznosti ima odgovara-
juce klintéke i metabolicke implikacije, te se ne
moze zanemarnti. Takode je ustanovljeno da u pre-
menopauazalnih Zena sa karcinomom dojke postoji
visoka prevalenca sarkopeniéne gojaznosti [3].

Procenat masne mase tela, nezavisno od telesne
tnase | f;.luﬁt:na uhranjenosti, bolje reflektuje atero-
geni lipidski i lipoproteinski profil nego do sada ko-
ris¢en indeks telesne mase, te je neophodno da
postane vazan parametar u dijagnostikom postupku
u gojaznosti [7].

Lakljucak

U grupi normaino uhranjenih osoba verifikovana
Je, u oko Cetvrtine ispitamka, sarkopenicéna gojaz-
nost. Ovo dobija na znalaju ako se zna da je na-
veden oblik gojaznosti udruzen sa rizikom pojave
komorbiditeta kao kod izraZene gojaznosti. ali bla-
zeg stepena. Koridéenjem samo I'lll"v’[ nije mogudce
detektovati sarkopeniénu gojaznost, te je neophod-
no, u dijagnostitkom postupku utvrditi i velidinu
masne mase nekim od postupaka analize telesne
kompozicije.

The percentage of body fat, regardless to body
welght and nutritional status, reflects better the
atherogenic lipid and lipoprotein profile than often
used body mass index, and that is why it is neces-
sary to include it as an important parameter in the
process of diagnosing obesity [7].

Conclusion

Sarcopenic obestity was verified in 25% of
normal-weight examenees. This is of great impor-
tance if we know the fact thart this type of obesity is
accompanied with risks of developing comorbidities
like those in severe obesity, but of moderate level.
Sarcopenic obesity cannot be detected using values
of BMI and that i1s why it is important to evaluate
the amount of body [at using some methods for as-
sessment of body composition.
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