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PROCJENA RIZIKA ZA OBOLIJEVANJE OD KARCINOMA DEBELOG CRIJEVA STU-
DENTSKE POPULACIJE

Ines Banjari*, Tihana Ostrognjaj

Zavod za ispitivanje hrane i prehrane, Prehrambeno-tehnološki fakultet Osijek,
Sveučilište Josipa Jurja Strossmayera u Osijeku

F. Kuhača 20, HR-31000 Osijek, Hrvatska
Izvorni znanstveni rad

Sažetak
Uvod: Karcinom debelog crijeva (CRC) jedan je od vodećih zdravstvenih problema u svijetu, a u Hr-
vatskoj je drugi uzročnik smrti. CRC je treći po incidenciji i mortalitetu u oba spola, uz značajne razlike 
po županijama. Etiologija uključuje interakciju nasljeđa, prehrane i životnih navika. Utvrđeno je kako 
je 90% svih slučajeva CRC-a u direktnoj vezi s prehrambenim navikama. Studentska populacija zbog 
promjene životne sredine, povećanja samostalnosti i promjene životnih uloga, te povećanog broja ob-
veza mijenja prehrambene navike, najčešće nepovoljno. Prehrambene navike usvojene u ovom periodu 
se prolongiraju u kasnijim razdobljima života, a incidencija i mortalitet CRC-a značajno rastu iznad 40 
godina.
Cilj: Procijeniti rizične čimbenike za obolijevanje od CRC-a koji su povezani s prehrambenim i životnim 
navikama studentske populacije. 
Materijali i metode: 446 studenata (23 godine; 37,2% muški, 62,8% žene) ispunilo je anonimnu anketu 
koja je razvijena za potrebe ovog istraživanja. Obzirom na odgovore rangirani su u kategoriju niskog, 
srednjeg ili visokog rizika za karcinom debelog crijeva.
Rezultati: Utvrđena je prisutnost velikog broja rizičnih čimbenika povezanih s CRC-om: visoka preva-
lencija povećane tjelesne mase (23,1%) i pretilosti (6,1%), pušenja (30,0%), niska razina fizičke ak-
tivnosti (25,6% neaktivno, 30,3% sezonski aktivno), visok unos alkoholnih pića (20,6% tjedno, 1,4% 
dnevno), nizak unos ribe, voća i povrća i visok unos mesa i mesnih proizvoda, preferencija jako slane i 
začinjene (ljute) hrane, te pozitivna obiteljska anamneza (47,5% s predispozicijom, 12,1% s pozitivnom 
anamnezom na CRC). Utvrđene su značajne razlike po spolu (p<0,001) i obiteljskoj anamnezi.
Zaključak: Najznačajniji rizični čimbenici za CRC povezani s prehrambenim navikama su visok 
unos mesa i mesnih prerađevina, preferencija slane i začinjene hrane te nizak unos ribe, voća i povrća. 
Utvrđen je značajno viši rizik kod studenata, a osobito je zabrinjavajuće što je kod studenata s pozi-
tivnom obiteljskom anamnezom utvrđen najveći rizik za CRC.

Ključne riječi: karcinom debelog crijeva, studenti, procjena rizika, prehrambene navike, životne navike

Uvod

Kolorektalni karcinom (CRC) treći je najčešće 
dijagnosticirani karcinom u svijetu i zauzima 
treće mjesto u mortalitetu od zloćudnih bolesti 
muškaraca i žena (Cooper, 2011). Veći dio ot-
pada na karcinomi kolona, dok ostatak čini 
karcinom rektuma (Siegel i sur., 2013), što je i 
razlog zašto se obično smatraju sinonimima. Eti-
ologija CRC-a je multifaktorijalna i uključuje 
složenu interakciju između naslijeđa i okolišnih 
čimbenika (Johnson i sur., 2013). Najveći broj 
karcinoma javlja se u sporadičnom obliku, dok 
na oko 15 % utječu nasljedni čimbenici (Debas, 
2003). Važno je istaknuti kako je ovo jedini tip 

karcinoma za koji je utvrđena izuzetno visoka 
povezanost s prehranom od gotovo 90 % (Ban-
jari i Fako, 2014).
U većini razvijenih zemalja (npr. Sjedinjene 
Američke Države) incidencija stagnira ili čak 
opada, što se može povezati s promjenama u 
načinu prehrane, stilu življenja, te široke prim-
jene mjera za rano otkrivanje, te učinkovitije 
liječenje i rehabilitaciju (Strnad i Šogorić, 2010). 
S druge strane, zemlje u tranziciji poput Češke 
ili Slovačke pokazuju porast incidencije CRC-a 
(Center i sur., 2009). Prema zadnjim dostupnim 
podacima za Hrvatsku CRC drugi je najčešći ob-
lik karcinoma u muškaraca (iza karcinoma pluća; 
15 %) i u žena (iza karcinoma dojke; 13 %) 
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(HZJZ, 2013). Važno je istaknuti kako mortalitet 
raste sporije nego incidencija CRC-a (Strnad i 
Šogorić, 2010). 
Rizični čimbenici povezani s etiologijom CRC-a 
se mogu podijeliti u dvije skupine. Prvo su rizični 
čimbenici koji se mogu kontrolirati, a koji su 
povezani s prehrambenim i životnim navikama te 
nepromjenjivi čimbenici, odnosno dob i obiteljs-
ka anamneza (Banjari i Fako, 2014). Iako rizični 
čimbenici mogu utjecati na razvoj karcinoma, 
većina ih izravno ne uzrokuje karcinom. Važno 
je istaknuti kako je za CRC specifično upravo to 
što prehrambene i životne navike nadilaze gen-
etsku predispoziciju osobe za razvoj karcinoma 
(Johnson i sur., 2013).
U visokorizične skupine ubrajaju se osobe s poz-
itivnom obiteljskom anamnezom (bliski srodnici 
oboljeli od CRC-a), oboljeli s ranije potvrđenim 
adenomatoznim polipima debelog crijeva, bole-
snici s ulceroznim kolitisom i Crohnovom 
bolešću te prethodnom anamnezom drugih kar-
cinoma (Zovak, 2007). Upalna bolest crijeva 
(IBD) pokazuje najveći rizik za CRC (Johnson 
i sur., 2013). Povećan rizik je utvrđen za dija-
betes mellitus tipa 2, hiperinzulinemiju i visoke 
koncentracije inzulin-sličnog faktora rasta (IGF) 
(Banjari i Fako, 2014). 
Rizik znatno raste nakon 40. godine života, a 90 
% svih karcinoma otkrije se u osoba starijih od 
50 godina. Procjenjuje da se 2 do 3 % CRC po-
javljuje kod pacijenata mlađih od 40 godina, uz 
tendenciju rasta prevalencije (Mitchell, 2012).
Veliki broj istraživanja ukazao je kako je preti-
lost povezana s agresivnijim CRC-a (Gribovs-
kaja-Rupp i sur., 2011, Campbell i sur., 2011). 
Osim toga, viši indeks tjelesne mase (BMI) u us-
poredbi s normalnim BMI je povezan s većom 
smrtnošću. Važno je napomenuti kako je utjecaj 
pretilosti veći za muškarce, no ulaskom u post-
menopauzu omjer se mijenja prema ženama 
(Banjari i Fako, 2014) što je i razlog zašto se 
preventivno davanje hormonalne terapije sma-
tra zaštitnim čimbenikom (Brkić i Grgić, 2006). 
Također je centralna distribucija masnog tkiva 
(visceralni adipozitet) povezana s povećanim 
rizikom, neovisno o BMI (Banjari i Fako, 2014; 
Perera i sur., 2012).
Fizička aktivnost u trajanju od 30 minuta/dan 
pokazuje 11 % smanjenje rizika za CRC i 12 % 
smanjenje rizika za rak kolona prema zadnjoj 

meta-analizi (Perera i sur., 2012). Za rekreativnu 
fizičku aktivnost je utvrđeno smanjenje rizika, 
no bez statističke značajnosti, dok generalno 
gledano dnevna fizička aktivnost smanjuje rizik 
za CRC 3 %, a rak kolona za 8 % (Perera i sur., 
2012).
Pušači imaju povećani rizik za CRC, posebice 
ukoliko je pušenje kombinirano s niskim unosom 
voća i povrća (Banjari i Fako, 2014). Osobe koje 
su prestale pušiti imaju manji rizik od trenutnih 
pušača, no za njih se rizik za CRC izjednačava 
s rizikom nepušača nakon najmanje 20 godina 
nepušenja. Konzumacija alkohola, posebice u 
muškaraca, također je povezana s povećanim 
rizikom za CRC (Perera i sur., 2012).
Prehrambene navike za koje je utvrđena pozi-
tivna korelacija s povećanim rizikom za CRC su: 
visok unos mesnih prerađevina (kao što su slani-
na, kobasice, hrenovke) i crvenog mesa (gove-
dina, svinjetina ili janjetina) te unos zasićenih 
masnoća (Banjari i Fako, 2014). S druge strane, 
smanjenje rizika za CRC je utvrđeno za visok 
unos voća i povrća te sukladno tome i visok unos 
prehrambenih vlakana, konzumaciju cjelovitih 
žitarica, unos omega-3 masnih kiselina te cijeli 
niz vitamina, minerala i fitonutrijenata (karote-
noidi, vitamini C i E, folna kiselina, selen, izoti-
ocijanati i polifenoli) (Banjari i Fako, 2014).
Studenti su podložni lošim prehrambenim na-
vikama zbog promjene životne sredine, bro-
jnih novih obveza te promjene životnih uloga i 
povećane odgovornosti. Povećana je tendencija 
preskakanja obroka (posebice doručka), sman-
jen je izbor hrane, češće konzumiraju nezdravu 
hranu za međuobrok („snack”) te konzumiraju 
obroke s neadekvatnim sastavom nutrijenata. 
Sve ove navike negativno utječu na njihovu 
mentalnu aktivnost, ali i cjelokupno zdravstveno 
stanje. Uz loše prehrambene navike javljaju se i 
loše životne navike, kao što su smanjenje tjele-
sne aktivnosti, konzumacija alkohola te pušenje 
(Banjari i sur., 2011).
Iz svega navedenog proizlazi osnova za nave-
deno istraživanje čiji su ciljevi procijeniti rizične 
čimbenike za obolijevanje od CRC koji su prisut-
ni među studentima, a u vezi su s karakteristi-
kama prehrane i životnim navikama. Osim toga, 
cilj je utvrditi u kojoj je mjeri obiteljska anamn-
eza studenata pozitivna na CRC. 
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Materijali i metode

Hipoteze istraživanja

Prema postavljenim ciljevima istraživanja post-
avljene su sljedeće radne hipoteze:
1.	 Stanje uhranjenosti studentske populacije 

ukazuje na značajnu prevalenciju povećane 
tjelesne mase i pretilosti.

2.	 Životne navike studenata su nepovoljne, pr-
venstveno niska razina fizičke aktivnosti i vi-
soka prevalencija pušenja.

3.	 Pozitivnost obiteljske anamneze na CRC je u 
značajnoj mjeri prisutna u promatranoj popu-
laciji studenata.

4.	 Najznačajniji rizični čimbenici povezani 
s prehrambenim navikama su visok unos 
mesa, jako začinjene hrane, nizak unos ribe te 
svježeg voća i povrća.

Metode i metodologija istraživanja

Za potrebe istraživanja razvijen je online anket-
ni upitnik koji je kreiran uporabom internetskog 
javno-dostupnog programa za kreiranje anketnih 
upitnika, odnosno Google drive program. Prim-
jena ovog programa je omogućila potpunu anon-
imnost ispitanika. Poveznica na online anketu je 
bila dostupna na stranicama knjižnica fakulteta 
Sveučilišta u Osijeku, te angažmanom student-
skih organizacija (npr. studntski zbor). Vrijeme 
potrebno za ispunjavanje ankete je iznosilo 10 

Tablica 1. Opće karakteristike ispitivane studentske populacije (N = 446)
Table 1. General characteristics of the participating student population (N = 446)

n %

Spol
muški 166 37,2
ženski 280 62,8

Životna sredina
selo 343 76,9
grad 103 23,1

Od kako studirate živite
s roditeljima 127 28,7
podstanar sam 239 53,9
u studentskom domu 77 17,4

Novčani iznos kojim 
raspolažete cijeli mjesec

do 1000 kn 157 35,2
1000-2000 kn 192 43,3
> 2000 kn 96 21,5

minuta, a nakon ispunjavanja ankete odgovori su 
se automatski spremali u centralnu bazu u formi 
MS Office Excel dokumenta. Ukupno je priku-
pljeno 476 anketa, od koji je 30 anketa (6,3 % an-
keta je izostavljeno iz obrade) izostavljeno zbog 
nepotpunih podataka, te je konačan broj anketa 
uzetih u daljnju obradu iznosio 446. Anketu je 
ispunilo 166 studenata i 280 studentica, prosječne 
starosti 23 godine (19 do 34 godine) (Tablica 
1). Najveći je dio ispitanika bio iz Osječko-
baranjske županije (41,5 %), zatim sjeverne Hr-
vatske, odnosno grada Zagreba i Varaždinske i 
Međimurske županije (31,2 %), Istarske županije 
(15,1 %), te drugih dijelova Hrvatske (12,2 %).
Upitnik je u sebi sadržavao dio o općim karakter-
istikama ispitanika (dob, spol, fakultet studiranja 
te socio-ekonomske karakteristike), dio o općim 
prehrambenim (npr. broj obroka, učestalost 
konzumiranja svih skupina namirnica) i životnim 
navikama (npr. pušenje, fizička aktivnost, 
konzumiranje dodataka prehrani) te dio koji je 
konstruiran prema literaturno dostupnim podaci-
ma o rizičnim čimbenicima za razvoj CRC-a, a 
koji su povezani s prehrambenim i životnim na-
vikama (npr. konzumacija začinjene hrane, suho-
mesnatih proizvoda, alkohola). 
Antropometrijski podaci o tjelesnoj masi i visini 
su prikupljeni metodom samobilježenja, iz kojih 
se dalje izračunavao BMI te je učinjena katego-
rizacija prema svjetskim preporukama (WHO, 
2006).

Za kreirani je anketni upitnik razvijen sustav bo-
dovanja. Sustav bodovanja je baziran na ranije 
elaboriranim rizičnim čimbenicima za koje je 

istraživanjima utvrđena povezanost s povećanim 
rizikom za obolijevanje od CRC-a. Princip dod-
jeljivanja bodova je bio takav da je odgovor za 
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koji je istraživanjima utvrđena visoka povezanost 
s obolijevanjem od CRC-a dodijeljen maksimalni 
broj bodova (5 bodova, maksimalni broj bodova 
114). Na osnovu ostvarenih bodova ispitanici su 
svrstani skupinu s niskim, srednjim ili visokim 
rizikom za obolijevanje od CRC-a.

Obrada podataka

Grafička obrada podataka je napravljena pomoću 
MS Office Excel alata (inačica 2007, Microsoft 
Corp., USA), dok je za statističku obradu podata-
ka korišten programski sustav Statistica (inačica 
12.0, StatSoft Inc., USA), uz odabranu razinu 
značajnosti od p = 0,05.
Nakon ispitivanja normalnosti razdiobe 
numeričkih podataka primjenom Kolmogorov-
Smirnov testa, za daljnju statističku analizu 
korišteni su neparametrijski testovi. Za usporedbu 
kategoričkih podataka unutar i među skupinama 
korišten je Fisherov egzaktni test. Razlike između 
dvije zavisne skupine numeričkih podataka su te-
stirane Wilcoxonovim testom. Razlike između 
tri zavisne skupine testirane su neparametrijskim 
Friedmanovim testom. Razlike između dvije 
nezavisne skupine testirane su neparametrijskim 
Mann-Whitney U testom, a razlike između više 
nezavisnih skupina neparametrijskim Kruskal-
Wallis testom. Za izračun korelacija numeričkih 
podataka korišten je Spearmanov test korelacije. 
Svi prikupljeni kategorički podaci predstavljeni 

su apsolutnim i relativnim frekvencijama, dok su 
numerički podaci opisani aritmetičkom sredinom 
i standardnom devijacijom, a u slučaju raspodjela 
koje nisu slijedile normalnu razdiobu medijanom 
i interkvartilnim rasponom.

Rezultati i rasprava

Kategorizacijom studenata prema izračunatom 
BMI je utvrđeno kako je većina studenata (68,4 
%) normalnog stanja uhranjenosti, no prevalen-
cija povećane tjelesne mase (23,1 %) i pretilosti 
(6,1 %) je značajna. Dobiveni podaci ukazuju 
na nepovoljan pozitivan trend koji se očituje u 
povećanoj prevalenciji povećane tjelesne mase 
i pretilosti u studentskoj populaciji, a prema ra-
nije provedenim istraživanjima na istoj populac-
iji (Žiža, 2012; Banjari i sur., 2011). Osim toga, 
utvrđena je statistički značajna razlika po spolu 
(p<0,001); studenti imaju viši BMI od studentica 
(Tablica 2). Povećana tjelesna masa i pretilost su 
značajan rizični čimbenik za CRC (Banjari i Fako, 
2014), a utvrđena prevalencija ukazuje kako je 
ovo značajan rizični čimbenik u ispitivanoj popu-
laciji studenata. Jednako tako, vidljivo je kako je 
rizik veći za studente (viši prosječni BMI). Obzi-
rom na kategoriju BMI-a, 23,1 % studenata je 
imalo povećanu tjelesnu masu (BMI 25,0 – 29,9 
kg/m2), a 2,2 % studenata je bilo pretilo (BMI 
≥30,0 kg/m2). Dobiveni rezultati potvrđuju prvu 
hipotezu.

Tablica 2. Stanje uhranjenosti ispitivane populacije studenata (N = 446) po spolu, a prema izračunatom indeksu tjelesne mase 
(BMI)
Table 2. State of nourishment of the participating student population (N = 446) by gender, and according to the calculated 
body mass index (BMI)

n Srednja vrijednost 
± SD

Raspon
(min – max)

p

Spol muški 166 24,5 ± 2,8 16,4 – 31,1 <0,001*
ženski 280 21,9 ± 2,9 15,6 – 32,9

Mann-Whitney U test, * označava statističku značajnost kod p=0,05

Povećanjem svijesti o brizi za vlastito zdravlje 
povećava se i kvaliteta prehrambenih i životnih 
navika, a čije je poboljšanje u direktnoj vezi sa 
smanjenjem rizika za CRC (Banjari i Fako, 2014; 
Banjari, 2014). Čak se 67,5 % studenata izjavilo 
kako brine o vlastitom zdravlju (Tablica 3). S obzi-
rom na pušenje, rezultati ukazuju kako je došlo 
do pozitivnih promjena. Obzirom na istraživanje 

koje je provela Žiža (2012) primjetan je pad broja 
pušača (24,0 % vs 26,0 %) i povećani broj bivših 
pušača (14,8 % vs 7,9 %) (Tablica 3). Razlog 
ovakvih pozitivnih promjena može bit rigoroznije 
mjere koje se provode na razini države, od propa-
gandnih (intenzivna medijska promidžba nega-
tivnih strana duhanskog dima na zdravlje kroz 
sve medije) do financijskih (više cijene duhan-
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Tablica 3. Osobni stav o brizi za vlastito zdravlje i životne navike ispitivane populacije studenata (N = 446)
Table 3. Personal attitudes towards own health and lifestyle habits of the participating student population (N = 446)

n % p

Smatrate li da se 
brinete za svoje 
zdravlje?

ne 129 28,9

<0,001*nije me briga
8 1,8

da 301 67,5

Uzimanje dodataka 
prehrani

nikada 231 51,8
0,432svakodnevno 38 8,5

povremeno 172 38,6
Fizička aktivnost totalno sam neaktivan/a 114 25,6

<0,001*

rekreiram se svaki dan bar 30 
minuta kroz cijelu godinu 143 32,1

rekreiram se 2-3 puta u tjednu kada 
je lijepo vrijeme (sezonski) 135 30,3

bavim se sportom aktivno 45 10,1
Pušenje nikada 270 60,5 <0,001*

prestao/la 66 14,8
pušim 107 24,0

Fischerov egzaktni test, *označava statističku značajnost kod p=0,05

Iako se uzimanje dodataka prehrani smatra jed-
nim od pokazatelja brige za vlastito zdravlje (Pol-
lak, 2008), opravdanost uzimanja istih u smislu 
prevencije karcinoma je i više nego upitno (Ban-
jari, 2014). Dobiven su podaci u skladu s ranijim 
rezultatima (Žiža, 2012; Banjari i sur., 2011) i u 
slučaju uzimanja to je najčešće u vrijeme pre-
hlada. Statistički značajna razlika je utvrđena za 
razinu fizičke aktivnosti ispitivane populacije stu-
denata (p<0,001). Neaktivno je 25,6 % studenata, 
dok se sportom aktivno bavi 10,0 % ispitivane 
populacije. Unatoč povremenoj fizičkoj aktivnos-
ti, važno je istaknuti kako je 30,3 % studenata 
aktivno sezonski, a njih 32,1 % je aktivno cijele 
godine (Tablica 3). Dobiveni rezultati ukazuju 
na pozitivne promjene u vidu povećane fizičke 
aktivnosti među studentima, u odnosu na ranije 
dostupne podatke (Žiža, 2012). Ipak je razina re-
dovite fizičke aktivnosti niska, što je u pozitivnoj 
vezi s rizikom za CRC (Perera i sur., 2012; Banjari 
i Fako, 2014). Osim što povećana razina fizičke 
aktivnosti pozitivno utječe na smanjenje rizika za 
CRC (Cummings i Bingham, 1998; Banjari i Fako, 
2014; Kushi i sur., 2006), ima i brojne druge pov-
oljne učinke na organizam. Već drugi dan nakon 

smanjenja tjelesne aktivnosti, mentalna aktivnost 
se smanjuje do 50 %, koncentracija opada, raste 
napetost i drugo (Kisenauskaitė i Paškevičienė, 
2011). Najveći dio studenata alkohol konzumira 
na mjesečnoj bazi (63,2 %), a zatim na tjednoj 
bazi (20,6 %), dok ih 1,4 % konzumira na dnevnoj 
bazi (rezultati nisu prikazani). Istraživanjem na 
Sveučilištu u Rijeci utvrđeno je kako čak 97 % 
studenata (oba spola) konzumira alkohol pov-
remeno, muškarci češće od žena (Giacometti i 
Buretić-Tomljanović, 2013.). Rezultati ukazuju 
na pozitivne promjene u smislu životnih navika, 
djelomično potvrđujući drugu hipotezu. Ipak, 
potrebno je uložiti još aktivnosti, ponajprije edu-
kativnih kako bi promjene bile učinkovitije i brže.
Obiteljska anamneza ispitivane populacije stu-
denata ukazuje na značajan broj zdravstvenih 
problema u 87 % studenata (Sl. 1). U ovisnosti 
o vrsti zdravstvenog problema, najveći dio ot-
pada na bolesti i stanja koja nisu uključena u eti-
ologiju CRC-a (79,4 %), dok je 12,1 % studenata 
imalo pozitivnu obiteljsku anamnezu na CRC. 
Istraživanja su pokazala kako je genetska predis-
pozicija važan čimbenik rizika, no ipak ne ključni 
(Johnson i sur., 2013.). Ipak, ne treba zanemariti 

I. Banjari/ Procjena rizika za obolijevanje od karcinoma... (2014) 3 (2) 53-62

57

skih proizvoda). Dakle, obzirom da je pušenje u 
pozitivnoj korelaciji s CRC-om (Ćurković i sur., 

2010.; Banjari i Fako, 2014) ovakva se promjena 
može ocijeniti nadasve pozitivnom.



Slika 1. Genetska predispozicija za kolorektalni karcinom ispitivane populacije studenata (N = 446) prema 
obiteljskoj anamnezi

Fig. 1. Genetic predisposition for colorectal carcinoma of the participating student population (N = 446) according to
 family anamnesis
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Slika 2. Procjena rizika za obolijevanje od karcinoma debelog crijeva prema sumi bodova ostvarenih anketom o 
prehrambenim i životnim navikama, po spolu za ispitivanu populaciju studenata (N = 446) (napomena autora: viši broj 

bodova je u vezi s većim rizikom za CRC)
Fig. 2. Risk assessment for colorectal cancer according to the sum points gained through questionnaire on dietary and 

lifestyle habits, and depending on gender for the participating population of students (N = 446) (authors’ note: the higher 
the sum points the higher the risk for CRC)
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visoku pojavnost bolesti koje su istraživanjima 
povezane s povećanim rizikom za CRC (47,5 %), 
poput dijabetesa tipa 2 ili nekih drugih tipova 
gastrointestinalnih karcinoma (Banjari i Fako, 
2014). Važno je istaknuti kako je prevalencija 

CRC-a u najbližih rođaka ispitivane populacije 
studenata u skladu sa statističkim podacima 
dostupnima za Hrvatsku (12,1 % naprema 13 do 
15 %) (HZJZ, 2013).



Općenito gledano, prehrambene navike koje 
predstavljaju odliku tzv. zapadnjačkog načina 
prehrane su u direktnoj vezi s povećanim 
rizikom od CRC-a (Banjari i Fako, 2014; Banjari, 
2014; Kushi i sur., 2006). Načn prehrane koji se 
dovodi u vezu s CRC-om karakteriziraju visok 
unos zasićenih masnoća, crvenog mesa i mesnih 
prerađevina, te jednostavnih ugljikohidrata, kao 
i učestalom konzumacijom brze hrane i jako 
začinjene hrane (Banjari i Fako, 2014; Kushi i 
sur., 2006; Banjari, 2014). S druge strane, veći 
broj obroka tijekom dana, visok unos svježeg 
voća i povrća te cjelovitih žitarica, visok unos 
prehrambenih vlakana, visok unos ribe i 
omega-3 masnih kiselina, uz dovoljan unos vode 
su brojnim istraživanjima potvrđeni kao zaštitni 
čimbenici u smislu rizika za CRC (Banjari i 

Fako, 2014; Perera i sur., 2012; Johnson i sur., 
2013). Anketa koja je razvijena za potrebe ovog 
istraživanja je uključivala pitanja o svim ovim 
čimbenicima povezanim s prehrambenim i 
životnim navikama. Sustav bodovanja koji je 
razvijen korelira s rizikom za CRC; što je viši broj 
bodova to su prehrambene i životne navike lošije 
te je rizik za CRC veći. Utvrđena je statistički 
značajna razlika za sumu bodova između 
studenata i studentica (p<0,001; Sl. 2) gdje su 
studenti (69 bodova, raspon 48 – 88) ostvarili 
značajno više bodova od studentica (66 bodova, 
raspon 32 – 87). Ukoliko uzmemo u obzir kako 
su studenti imali i statistički značajno viši BMI 
od studentica (Tablica 2), rizik za CRC je dodatno 
povećan. 

Slika 3. Učestalost konzumacije pojedinih skupina namirnica u ispitivanoj populaciji studenata (N = 446)
Fig. 3. Consumption of specific food groups in the participating student population (N = 446)

Studenti najčešće konzumiraju (Sl. 3) mlijeko 
i mliječne proizvode (43,5 % više puta dnevno 
i 24,9 % do 5 puta tjedno) te meso (42,4 % više 
puta dnevno te 41,3 % do 5 puta tjedno). Voće se 
u manjoj mjeri od povrća konzumira na dnevnoj 
bazi, bez obzira radi li se o svježem ili povrću u 
obliku jela (24,9 % naprema 40,6 % svježe povrće, 
26,2 % povrće u obliku jela). S druge strane, 
voće se u manjoj mjeri od povrća ne konzumira 
nikada (1,79 % naprema 2,7 % svježe povrće, 3,6 
% povrće u obliku jela). Rezultati su u skladu s 
ranijim podacima o nedovoljnom unosu voća i 

povrća među studentskom populacijom (Žiža, 
2012; Banjari i sur., 2011; Ćurin i sur., 2006), 
čime je upitan unos vitamina i minerala (Ćurin 
i sur., 2006), ali i prehrambenih vlakana (Banjari 
i Fako, 2014). Riba i morski plodovi najčešće se 
konzumiraju 1-2 puta tjedno (72,2 %), dok ih 
nikada ne konzumira 24,4 % studenata. Nizak 
unos ribe je povezan s niskim unosom omega-3 
masnih kiselina koje imaju pozitivan učinak na 
prevenciju CRC-a (Banjari i Fako, 2014).
U ispitivanoj je populaciji utvrđena statistički 
značajna korelacija po svim promatranim 
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aspektima začinjenosti hrane (Tablica 4). Najveći 
dio studenata preferira slanu i dobro začinjenu 
hranu koja se najčešće konzumira nekoliko puta 
mjesečno. Ovi su rezultati zabrinjavajući i svakako 
bi trebalo poraditi na podizanju svijesti o štetnim 
učincima ovakve hrane po zdravlje. Djelomično 
se rezultati mogu objasniti činjenicom da najveći 

dio studenata koji su sudjelovati u istraživanju 
dolazi iz regije Slavonije i Baranje koja je poznata 
po tradicionalnim jako začinjenim jelima (slana, 
s puno paprike i ljuta jela). Dobiveni rezultati 
o prehrambenim navikama potvrđuju četvrtu 
hipotezu istraživanja.

Tablica 4. Prehrambene navike i osobni stavovi vezani uz konzumaciju soli i drugih začina ispitivane populacije studenata 
(N = 446)
Table 4. Dietary habits and personal attitudes on consumption of salt and other spices of the participating student population 
(N = 446)

n % p

Dodajete li sol svo-
jim obrocima?

nikada 119 26,7

0,001*samo kada jelo nije dovoljno slano 279 62,6
gotovo uvijek i prije nego probam jelo 45 10,1

Volite li jesti ljutu 
hranu?

ne, ni najmanje 59 13,2

0,022*

vrlo slabo ljutu 93 20,9
umjereno ljutu 218 48,9
jako ljutu 60 13,5
ekstremno ljutu 13 2,9

Ako jedete ljutu 
hranu, makar i malo, 
koliko često jedete 
takvu hranu?

svaki dan 2 0,5

0,006*
nekoliko puta tjedno 81 18,2
nekoliko puta mjesečno 173 38,8
samo za posebne prilike 162 36,3

Ako možete birati, 
birate jelo:

sa paprikom 310 69,5
0,008*bez paprike 128 28,7

Kada sagledate svoju 
prehranu, smatrate 
da je vaša hrana:

potpuno nezačinjena i blaga 18 4,0

0,001*
sva su jela umjereno začinjena 201 45,1
poneko jelo je jače začinjeno, no generalno je umjer-
eno začinjena

198 44,4

sva hrana je sa puno začina 27 6,1
Fischerov egzaktni test, *označava statističku značajnost kod p=0,05
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Zaključci

Stanje uhranjenosti, životne i prehrambene 
navike studenata odražavaju brojne negativne 
karakteristike koje se dovode u direktnu vezu 
s povećanim rizikom za CRC. Studentice 
imaju jače izraženu svijest o utjecaju stanja 
uhranjenosti, životnih i prehrambenih navika na 
zdravlje, što se očituje kroz lošije navike među 
studentima i nepovoljnije stanje uhranjenosti. 
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Original scientific paper

Summary
Introduction: Colorectal carcinoma (CRC) is one of the leading public health concerns around the 
globe and the second death cause in Croatia. By incidence and mortality CRC is on the third place 
in both genders, with significant differences through regions. Etiology incudes interaction between 
inheritance, nutrition and lifestyle habits. Around 90% of all CRC cases are in direct correlation with the 
diet. Student population because of change in place of living, higher independence and change in life 
roles, and increased number of obligations change nutritional habits, usually unfavourably. Nutritional 
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habits established in this period are prolonged further through life, and the incidence and mortality due 
to CRC are showing significant increase from 40 years on.
Aim: To estimate the risk factors for CRC related to dietary and lifestyle habits in student population.
Materials and methods: 446 students (23 years; 37.2% male, 62.8% female) completed an anonymous 
questionnaire developed specifically for this research. Ranking into low, medium or high risk group was 
made according to their answers.
Results: Number of CRC risk factors are highly abundant: high prevalence of overweight (23.1%) 
and obesity (6.1%), smoking (30.0%), low level of physical activity (25.6% inactive, 30.3% seasonally 
active), high consumption of alcohol (20.6% weekly, 1.4% daily), low consumption of fish, fruits and 
vegetables and high consumption of meat and meat products, preference of food high in salt and spices, 
and positive family anamnesis (47.5% with predisposition, 12.1% with positive anamnesis). Significant 
difference was found for gender (p<0,001) and family anamnesis.
Conclusion: The most important CRC risk factors related to nutritional habits are high consumption 
of meat and meat products, preference of salty and spicy foods, as well as low intake of fish, fruits and 
vegetables. Significantly higher risk was determined among male students, and of particular concern is 
that the highest risk of CRC was found among students with positive family anamnesis.

Key words: colorectal carcinoma, students, risk estimation, nutritional habits, lifestyle habits
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Izvorni znanstveni rad
Sažetak
Uvod: Anoreksija nervoza (AN) predstavlja trajan poremećaj odnosa prema hrani i izgledu vlastitog tije-
la koji dovodi do znatnog oštećenja tjelesnog zdravlja i psiho-emocionalnog funkcioniranja. Pridružene 
metaboličke komplikacije zbog fizioloških osobitosti razdoblja rasta i spolnog razvoja mogu biti poten-
cijalno ireverzibilne, izvjesno i fatalne ukoliko su kasno prepoznate. 
Cilj: Istražiti vrijednosti antropometrijskih parametara, elektrolitska odstupanja te ispitati trajanje i broj 
hospitalizacija ovisno o primjeni, trajanju i kalorijskoj vrijednosti nutritivne potpore kod adolescentica 
oboljelih od AN.
Materijali i metode: Retrospektivna studija je provedena na 171 hospitaliziranoj pacijentici Klinike za 
pedijatriju KBC-a Sestre milostrdnice u Zagrebu, prosječne dobi 14,8 ± 2,5 godina,uvidom u medicin-
sku dokumentaciju i antropometrijska mjerenja.
Rezultati: Neki od parametara poput tjelesne mase, postotka idealne tjelesne mase i indeksa tjelesne 
mase bili su značajno niži od očekivanih s obzirom na dob, a kod elektrolita nisu pronađena veća odstu-
panja. Ispitanice koje su dnevno primale 1068,7 ± 425,5 kcal nutritivne potpore provele su duže vrijeme 
u bolnici, ali su bile manji broj puta hospitalizirane. 
Zaključak: Pravilnim i odgovarajućim dijagnostičkim pristupom, ovaj poremećaj prehrane moguće je 
otkriti u ranijoj fazi kada funkcija intervencije i multidisciplinarne stručne pomoći (liječnik specijalist, 
psihijatar, psiholog, klinički nutricionist) može spriječiti daljnje razvijanje bolesti i popratne zdravstvene 
komplikacije.

Ključne riječi: Anoreksija nervoza, adolescentice, antropometrija, elektroliti, nutritivna potpora, mul-
tidisciplinarna pomoć

Uvod

Poremećaji prehrane su izrazito opasni 
poremećaji ponašanja, a nastaju kao rezultat 
međusobnog djelovanja niza čimbenika poput 
poremećaja ličnosti, emocionalnih poremećaja, 
pritiska obitelji i okoline, ali i opsjednutosti mis-
lima o mršavošću (Vidović, 1998).Posljedice 
koje su uzrokovane poremaćajima prehrane su 
brojne i pogađaju sve tjelesne sustave (Sharpe 
i Potts, 2006). Anoreksija nervoza (AN) 
jeporemećaj prehrane karakteriziranodbijanjem 
hrane, željom za mršavošću, strahom od de-
bljanja, odražavanjem tjelesne mase ispod mini-
malne normalne granice te amenorejom u žena 
(Folnegović-Šmalc, 2010).Kod AN razlikujemo 
restriktivni tip i bulimični tip AN (ADA, 2006).
Zbog prisutnosti bolesti kroz duže vremensko 
razdoblje ne može se sa sigurnošću reći ko-
liki je točan postotak oboljelih osoba od AN 

prije nego li je sama bolest klinički ustanovlje-
na, a u većoj je mjeri zastupljena u razvijenim 
zemljama. U95% slučajeva zahvaća žene i to 
većinom adolescentice (70%) (ADA, 2006) koje 
već u toj osjetljivoj dobiisprobavaju brojne di-
jete kako bi kontrolirale tjelesnu masu (Banjari 
i sur., 2011). U muškoj populaciji, najviše su 
zahvaćeni muškarci homoseksualne orijentacije 
(ADA, 2006). Stopa morbiditeta i mortaliteta je 
među najvišim uspoređujući s drugim psihičkim 
bolestima. 
Provođenje raznovrsnih dijeta unatoč izrazitoj 
mršavosti, konzumiranje niskokaloričnih namir-
nica, opsjednutost brojanjem kalorija, mjerenje 
i vaganje porcija hrane, čitanje raznovrsnih kn-
jiga o dijetama, proučavanje deklaracija na preh-
rambenim proizvodima,laganje o unosu hrane, 
te skrivanje i bacanje hrane česti su simptomi 
oboljelih (Folnegović-Šmalc, 2010).Većina pri-
pada srednjim ili gornjim društvenim slojevima, 
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inteligentni su, kompulzivni i sitničavi te imaju 
vrlo visoko mjerilo uspjeha (Ambrosi-Randić, 
2003).Nadutost, abdominalne tegobe i opsti-
pacija, bradikardija, niski krvni tlak, endokrine 
promjene, hipotermija, depresija, lanugo dlačice i 
edemi stanja su koja se često javljaju u pacijenata 
oboljelih od AN. Menstruacije, u jako pothran-
jenih bolesnica, obično prestaju. Dehidracija, 
metabolička alkaloza i niski serumski kalij mogu 
se pogoršati povraćanjem i korištenjem laksativa 
ili diuretika (Halmi i Falk, 2006). Dolazi i do 
smanjenja koštanog i mišićnog tkiva, osteoporo-
ze i osteopenije, proteinske i energetske malnu-
tricije, anemije, ispadanja kose, hipoglikemije, 
hiperkolesterolemije, slabe koncentracije, umora 
i smanjenog rasta (ADA, 2006). Karakterističan 
je gubitak 15% i više tjelesne mase kod mlade 
osobe koja se boji debljine, amenoreja u trajanju 
najkraće 3 mjeseca, poricanje bolesti, vrlo niska 
količina tjelesne masti i iskrivljena slika vlas-
titog tijela (Sharpe i Potts, 2006). Blagi oblici 
bolesti su često neotkriveni i rijetko dovode do 
smrti, no u teških oblika, bez liječenja, smrtnost 
je blizu 10%. Polovica bolesnika, uz liječenje, 
vraća većinu izgubljene mase te se endokrini 
poremećaji i druge komplikacije povlače, u 25% 
slučajeva dolazi do recidiva, a u preostalih 25% 
ishod je loš te ostaju trajne tjelesne i psihičke 
komplikacije (Saccomani i sur., 1998).
Oboljeli od AN često odbijaju ili odustaju od 
liječenja (Pike, 1998). Svaki program liječenja 
AN trebao bi obuhvaćati vođenje prehrane, re-
dovito medicinsko praćenje te psihoterapiju. 
Vrlo je važan stadij bolesti jer o stadiju u kojem 
se bolest prepozna i spremnosti na suradnju sa 
stručnim osobama, ovisit će način liječenja (Kos, 
2010).Najbolje rezultate daje liječenje koje uz 
povratak tjelesne mase osigurava i normalizac-
iju prehrambenih navika. Iako većina pacijena-
ta verbalizira svoju želju za oporavkom, teško 
ih je uvjeriti na liječenje koje će ih povratiti na 
medicinski prihvatljivu tjelesnu masu. Prognoza 
za adolescente je bolja nego za odrasle; opo-
ravak se bilježi kod otprilike 70% pacijenata, 
hospitalizirani pacijenti koji dovrše liječenje 
imaju uspješniji ishod od nehospitaliziranih, a 
obiteljska terapija se pokazala najučinkovitijom 
(Guarda, 2008). Što je klinička slika ozbiljnija 
na početku liječenja i što je hospitalizacija kraća, 
rezultati liječenja će biti lošiji te će vjerojatnost 
recidiva biti veća (Saccomani i sur., 1998).
Ukoliko postoji sumnja na AN, uzima se anam-

neza, provodi se tjelesni pregled, laboratorijske 
pretrage i kožni testovi alergije. Antropometri-
jska mjerenja govore o prehrambenim navikama 
kroz dulje vremensko razdoblje i ukazuju na 
eventualnu malnutriciju i pothranjenost(Lee i 
Nieman, 2010) te ako je tjelesna masa manja od 
80% one koja se predviđa s obzirom na visinu 
treba posumnjati na pothranjenost (Kos, 2010); 
indeks tjelesne mase (ITM) koji korigira masu 
tijela s visinom, a dobivena brojka uspoređuje 
se sa standardom te ukazuje na normalnu tjele-
snu masu, pretilost ilistanje pothranjenosti (kod 
djece i adolescenata promatraju se percentili 
na osnovu grafikona rasta specifičnih za dob i 
spol);izračunavanje idealne tjelesne mase po-
jedinca (IBW, engl. ideal body weight) uzevši 
u obzir visinu, dob i spol osobe, a podrazumi-
jeva optimalne udjele pojedinih komponenti ti-
jela (masnog tkiva, koštane mase, mišićne mase 
i vode);kožni nabor stražnje strane nadlaktice 
iznad tricepsa mišića, TSF, (engl. triceps skin-
fold thickness), debljinom kožnog nabora se 
procjenjuje postotak masnog tkiva u tijelu. Mjeri 
se i MAC (engl. upper mid-arm circumference 
ili prosječni opseg srednjeg dijela nadlaktice) i 
određuje AMC (engl. arm muscle circumference 
ili prosječna vrijednost područja mišića srednjeg 
dijela nadlaktice)(Lee i Nieman, 2010). Prosječni 
opseg srednjeg dijela nadlaktice u žena iznosi 28 
± 6 cm, a prosječne vrijednosti područja mišićja 
srednjeg dijela nadlaktice u žena iznose 30 ± 7 
cm2. Ukoliko su izmjerene vrijednosti manje 
od 75% standarda (ovisno o dobi) smanjena je 
nemasna tjelesna masa (Jurčić i sur., 2008). 
Kod oboljelih od AN biokemijski parametri se, 
u većini slučajeva, zadržavaju unutar granica 
normale, no u teškim slučajevima dolazi do 
razvoja poremećaja ravnoteže elektrolita i min-
erala (Nova i sur., 2004).Može doći do hipona-
tremijekoja je povezana s deficitom natrija koji 
se gubi zbog uporabe diuretika ili prilikom 
povraćanja (Caregaro i sur., 2005), a zbog istih 
razloga moguće je stanje hipokalijemije i hipok-
loremije (Field i sur., 2006).Zbog deficita kalcija 
osteoporoza se u oboljelih od AN razvija u 38 
do 50% slučajeva i povezana je s neadekvatnom 
formacijom kostiju (Legroux-Gerot i sur., 2005), 
no i ako ne dođe do razvoja osteoporoze, AN uz-
rokuje ozbiljne promjene na kosturu adolescen-
tica (Balenović i sur., 2008; Oswiecimska i sur., 
2007). Deficit fosfora i magnezija je vrlo rijedak, 
ali uslijed tzv. refeeding sindroma može doći do 
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razvoja hipofosfatemije (Štraus i Dodig, 2009).
Sama anamneza uključuje i pitanja o unosu 
hrane gdje nutricionist provodi upitnik o preh-
rani, zapisuje popis svih namirnica koje su se 
konzumirale u posljednja 24 sata ili upućuje na 
vođenje vlastitog dnevnika prehrane.Prehram-
benu potporu, čiji je cilj povećanje nemasne tje-
lesne mase, trebaju mnogi pothranjeni pacijenti. 
U oboljelih od AN hranjenje na usta može biti 
otežano pa se koriste bihevioralne mjere, poput 
ohrabrivanja prilikom jela, nuđenja omiljenih 
jela, malih obroka ili točan raspored obroka. Kada 
su bihevioralne mjere neučinkovite prehrambena 
potpora se inducira oralno, enteralnim putem ili 
parenteralno (Kos, 2010). Prema smjernicama za 
liječenje AN, parenteralnu prehranu nije potreb-
no uvoditi, osim u situacijama kada je nemoguće 
uvesti nazogastričnu sondu. Uvođenjem paren-
teralne prehrane u takvih pacijenata povratit će 
se ravnoteža elektrolita, riješiti će se problem 
dehidracije te kardiovaskularni problemi nastali 
zbog pothranjenosti organizma (Mehler i Weiner, 
2007). Kada tjelesna masa u kratkom roku padne 
ispod 75% idealne važno je pravovremeno in-
tervenirati. Prehrambeno liječenje započinje uz 
primjenu 30 do 40 kcal/kg/dan, što tijekom hos-
pitalizacije rezultira povećanjem mase do 1,5 kg/
tjedno, a do 0,5 kg/tjedno tijekom ambulantnog 
liječenja. Elementarnim kalcijem u dozama od 
1200 do 1500 mg/dan i vitaminom D u dozama 
od 600 do 800 IU/dan liječi se gubitak koštane 
mase. Antipsihotici mogu pomoći pri dobivanju 
na tjelesnoj masi i ublažiti strah od debljanja 
(Schebendach, 2008).

Materijali i metode

U istraživanje je bilo uključeno 171 djevojčica i 
djevojaka u dobi od 8 do 23 godine, koje su bile 
hospitalizirane na Odjelu za gastroenterologiju 
Klinike za pedijatriju KBC-a „Sestre milosrd-
nice“ u Zagrebu s dijagnozom AN prema DSM-
IV (eng. Diagnostic and Statistical Manual of 
Mental Disordersili Dijagnostički i statistički 
priručnik mentalnih poremećaja) kriterijima 
(APA, 1994) u razdoblju od 1999. do 2011. go-
dine.Podaci su dobiveni tjelesnim pregledom 
i antropometrijskim mjerenjima tjelesne mase 
(TM) koja se mjeri medicinskom vagom s ute-
zima (Seca, UK) i tjelesne visine (TV) koja se 
mjeri pomoću antropometra bez obuće.Idealna 
tjelesna masa (IBW) je određena iz NHANES 

percentilnih krivulja za tjelesnu masu po dobi za 
djevojčice (NCHS, 2002), a udio idealne tjelesne 
mase se računa prema jednadžbi:

% IBW = (TM (kg) / IBW (kg)) x 100

Mjerenja potkožnog masnog tkiva mjere se kali-
perom na nadlaktici desne ruke s vanjske strane i 
nadlaktice desne ruke s unutarnje strane, kako bi 
se dobila vrijednost kožnog nabora iznad tricepsa 
(TSF), prosječan opseg srednjeg dijela nadlak-
tice (MAC) te se pomoću tih vrijednosti izračuna 
prosječna vrijednost područja mišića srednjeg di-
jela nadlaktice (AMC)prema jednadžbi:

AMC(mm) = MAC (cm) – [0.314 xTSF (mm)]

Pratila se godina pojave bolesti i trajanje bolesti 
u mjesecima, kao i tjelesna masa prije bolesti te 
se gubitak kilograma od početka bolesti (% gu-
bitka) računa prema jednadžbi: 

% gubitka = [(TM prije anoreksije - TM) / TM 
prije anoreksije] x 100

Odmah pri primitku u bolnicu vadila se krv 
ispitanicama kako bi se odredili elektroliti (Na, 
K, Cl, Ca, P, Mg) u laboratoriju Bolnice prema 
standardnim metodama (HRN EN ISO 15189, 
2008).
Podaci o nutritivnoj potpori prikupljeni su iz 
medicinske dokumentacije ispitanica. U slučaju 
ispitanica koje su bile hospitalizirane više puta 
prikupljeni su samo podaci koji su se odnosili na 
prvi boravak u bolnici. Uz prisutnost ili odsut-
nost nutritivne potpore prikupljeni su i podaci 
o vrsti eneteralnog pripravka koji je korišten za 
ispitanice kod kojih je taj podatak bio dostupan, 
kalorijskoj vrijednosti primjenjenoj putem nutri-
tivne potpore kroz 24 sata, vrijeme trajanja nutri-
tivne potpore u danima te jesu li ispitanice uz en-
teralni pripravakunosile peroralno i uobičajenu 
bolničku hranu. Također je zabilježena duljina 
trajanja hospitalizacije; u slučaju kada je bilo 
više od jedne hospitalizacije uključen je samo 
podatak o trajanju prve hospitalizacije te ukupan 
broj hospitalizacija. 
Podaci su obrađeni primjenom programa MS Of-
fice Excel, (2010 Microsoft, USA) uz primjenu 
parametrijskog t-testa za razinu značajnosti od 
p=0,05. Svi su rezultati izraženi kaosrednja vri-
jednost uz prikaz standardne devijacije (± SD) te 
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minimum i maksimum.

Rezultati i rasprava

Raspon starosne dobi u ispitivanom uzorku je bio 
od 8 do 23 godine, prosječno 14,8 ± 2,5godina; 
najzastupljenije su 14-godišnjakinje (23,97%), 
a što je u skladu s očekivanjima jer prema 
istraživanjima AN pogađa adolescentice i to 
najčešće 14-godišnjakinje (Halmi i sur., 1979). 
Indeks tjelesne mase ispitanica u uzorku iznosi 
prosječno 15,77 ± 1,99 kg/m2, a prosječan pos-

totak idealne tjelesne mase iznosi 77,57 ± 9,83 
% (Tablica 1) što odgovara stanju teške po-
thranjenosti (Kos, 2010). Tjelesna masa ispi-
tanica kreće od 22 do 65,7 kg, prosječno 41,87 
± 7,21 kg.Dok se tjelesna masa ispitanica prije 
pojave bolesti kretala od 25 do 96 kg, prosječno 
je iznosila 54,13 ± 10,56 kg, uz prosječan gubi-
tak 21,69 ± 8,58 % tjelesne mase s najvećim gu-
bitkom kilograma od 47,85%. Prosječnotrajanje 
bolesti je 12,7 ± 14,2mjeseci, a 108 mjeseci (9 
godina) najduže je trajanje bolesti (Tablica 1).

Tablica 1. Prikaz prosjeka, minimuma i maksimuma za: dob ispitanica, tjelesnu masu (TM), tjelesnu visinu (TV), idealnu tje-
lesnu masu (IBW), postotak idealne tjelesne mase (% IBW), indeks tjelesne mase (BMI), tjelesnu masu prije anoreksije (TM 
prije AN), postotak gubitka kilograma, dobi ispitanica kod pojave bolesti i trajanje bolesti, debljinu kožnog nabora tricepsa 
(TSF), opseg srednjeg dijela nadlaktice (MAC), područje mišića srednjeg dijela nadlaktice (AMC)(N = 171).
Table 1. Preview the average, minimum and maximum for: age, body weight, body height, ideal body weight, percentage of 
ideal body weight, body mass index, body weight before anorexia, weight loss percentage, the age of onset and disease dura-
tion, triceps skinfold thickness, upper mid-arm circumference, arm muscle circumference(N = 171).

Parametri Prosjek Minimum Maksimum
Dob ispitanica (god) 14,8 ± 2,5 8 23
TM (kg) 41,87 ± 7,21 22 65,7
TV (m) 1,63 ± 0,08 1,3 1,87
IBW (kg) 54,13 ± 7,29 27,5 69,6
% IBW 77,57 ± 9,83 52,54 106,87
ITM (kg/m2) 15,77 ± 1,99 11,4 22,1
TM prije AN (kg) 54,12 ± 10,56 25 96
% gubitka 21,69 ± 8,58 2,6 47,85
Dob ispitanica kod pojave bolesti (god.) 14,4 ± 2,6 8 23
Trajanje bolesti (mj.) 12,7 ± 14,2 2 108
TSF (mm) 5,50 ± 3,31 0,8 29
MAC (mm) 19,83 ± 2,41 12 26,2
AMC (mm) 17, 96 ±2,37 8,89 24,3

Pokazalo se da je prva hospitalizacija traja-
la prosječno 34,9 ± 16,6 dana (Tablica 2), 70 
(40,94%) ispitanica bilo je hospitalizirano samo 

jednom, dok su se 101 (59,06%) ponovno vraćale 
u bolnicu (Sl. 1). Pacijentice su hospitalizirane 
prosječno 2,0± 1,3 puta (Tablica 2).

Tablica 2. Prikaz prosjeka, minimuma i maksimuma za trajanje prve hospitalizacije u danima i ukupni broj hospitalizacija(N 
= 171).
Table 2. Preview the average, minimum and maximum for the duration of the first hospitalization in days and the total num-
ber of hospitalizations (N = 171).

Trajanje prve hospitalizacije
(dani)

Ukupni broj hospitalizacija 
(n)

Prosjek 34,9 ± 16,6 2,0 ± 1,3
Minimum 4 1
Maksimum 93 10
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Primarna amenoreja nastupila je kod 35 ispi-
tanica, odnosno 20,47%, a sekundarna kod 136 
ispitanica, odnosno 79,53% (Tablica 3) što je i 
očekivano prilikom dijagnosticirane AN.

125 ispitanica (72,67%) je primalo nutritivnu 
potporu (Sl. 2)te su prosječno dnevno putem nu-
tritivne potpore unosile 1068,69 ± 425,5 kcal. 

Tablica 3. Prikaz udjela primarne i sekundarne amenoreje u ispitanica (N = 171).
Table 3. Preview share of primary and secondary amenorrhea in respondents (N = 171).

Amenoreja Broj ispitanica  (n) Udio ispitanica  (%)
Primarna 35 20,47
Sekundarna 136 79,53

Nutritivna potpora je trajala prosječno 28,5 ± 
15,7 dana (Tablica 4). Od 1999. do 2004. godine 
nutritivna potpora se davala u 50% slučajeva, no 
od 2004. godine postaje uobičajena praksa pri 

liječenju AN i primjenjuje se u većini slučajeva, 
84,75%, kako je i propisano u smjernicama za 
liječenje AN (ADA, 2006).

Tablica 4. Prikaz prosječne kalorijske vrijednosti koja se daje tijekom 24 sata ispitanicama koje primaju nutritivnu potporu i 
prosječni broj dana trajanja nutritivne potpore.
Table 4. Preview of average calorific value that is given for 24 hours respondents who receive nutritional support, and the 
average number of days of nutritional support.

Kalorijska vrijednost/24 h (kcal) Trajanje nutritivne potpore  (dani)
Prosjek 1068,7 ± 425,5 28,5 ± 15,7
Minimum 330 2
Maksimum 2640 90

Uobičajenu bolničku hranu per os uzimalo je 
111 ispitanica(64,9%), 54 ispitanica (31,6%) je 
minimalno uzimalo bolničku hranu, dok su 6 
ispitanica (3,5%)u potpunosti odbijale obroke 
(Tablica 5). Iz tih podataka može se zaključiti 

kako je 64,9% ispitanica željelo i bilo spremno 
na oporavak, a ostalih 35,1% odbija liječenje i 
povratak na normalnu tjelesnu masu ih plaši, što 
je u skladu s drugim istraživanjima (Walsh i sur., 
2001).

Tablica 5. Prikaz ispitanica prema uzimanju regularne bolničke hrane (N = 171).
Table 5. Preview of respondents according to intake of regular hospital food (N = 171).

Per os bolnička hrana Broj ispitanica (n) Udio (%)
Uzima 111 64,9
Minimalno uzima 54 31,6
Ne uzima 6 3,5

Slika 1. Prikaz udjela ispitanica hospitaliziranih jednom i 
ispitanica hospitaliziranih više od jednom (N = 171).
Fig. 1. Preview share of respondents hospitalized once and 
respondents are hospitalized more than once(N = 171).

Slika 2. Prikaz udjela ispitanica koje primaju nutritivnu 
potporu (N = 171).
Fig.2. Preview share of respondents who receive nutrition-
al support (N = 171).
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Provjerom hipoteze da su ispitanice koje su pri-
male nutritivnu potporu hospitalizirane manje 
puta od ispitanica koje nisu primalne nutritivnu 
potporu nije utvrđena statistički značajna razlika 

(p=0,243), odnosno nema značajne razlike u bro-
ju hospitalizacija unutar dvije grupe ispitanica 
(Tablica 6).

Tablica 6. Utjecaj prisutnosti, odnosno odsutnosti nutritivne potpore na broj hospitalizacija i trajanje hospitalizacije u danima 
te postotak idealne tjelesne mase (% IBW) s obzirom na prisutnost, odnosno odsutnost nutritivne potpore (N = 53).
Table 6. The impact of the presence or absence of nutritional support on the number of hospitalizations and length of hospi-
talization in days and percentage of ideal body weight (IBW%) due to the presence or absence of nutritional support (N = 53).

Parametar Ispitanice koje nisu primale 
nutritivnu potporu

Ispitanice koje su primale 
nutritivnu potporu

p

Broj hospitalizacija (n) 2,0 ± 1,2 2,7 ± 2,0 0,243
Trajanje hospitalizacije 
(dani)

32,8 ± 14,5 45,7 ± 13,5 0,003*

% IBW 78,1 ± 9,3 71,6 ± 9,6 0,029*
T-test, *označava statističku značajnost kod p< 0,05

S druge strane, statistički značajna razlika je 
utvrđena za prosječno trajanje hospitalizacije 
(p=0,003), čime je potvrđena hipoteza da je u 
ispitanica koje su primale nutritivnu potporu 
trajanje hospitalizacije dulje nego u ispitanica 
koje nisu primale nutritivnu potporu. Ispitanice 
koje su primale nutritivnu potporu prosječno su 
bile hospitalizirane 45,7 dana, dok je prosječna 

hospitalizacija pacijenticama bez nutritivne pot-
pore bila 13 dana kraća (Tablica 6).Navedene hi-
poteze odnose se na razdoblje od 1999. do 2004. 
godine, kada je nutritivnu potporu primalo otpri-
like polovica ispitanica, a za razdoblje od 2004. 
godine kada je većina pacijentica primalo nutri-
tivnu potporu nije napravljena statistička obrada 
zbog raskola u broju podataka. 

Tablica 7. Utjecaj postotka idealne tjelesne mase (% IBW) na trajanje hospitalizacije (N = 171).
Table 7. The impact of the percentage of ideal body weight (IBW%) on the duration of hospitalization (N = 171).

% IBW
niži od 77%

% IBW
viši od 77%

p

Trajanje hospitalizacije (dani) 40,3 ± 16,2 30,2 ± 15,6 0,002*
T-test, *označava statističku značajnost kod p< 0,05

U razdoblju od 1999. do 2004. godine nutritivna 
potpora je pripisivana samo ispitanicama s nižim 
postotokom idealne tjelesne mase (40,3 dana 
naprema 30,2 dana, p=0,002) (Tablica 7), a u 
skladu je s rezultatima drugih istraživanja koja su 
utvrdila kako je liječenje dugotrajnije ukoliko je 
klinička slika AN teža(Saccomani i sur., 1998).

Od 2004. do 2011. godine 100 od ukupno 118 
pacijentica primalo je nutiritivnu potporu i kod 
njih je trajanje hospitalizacije bilo dulje nego u 
ispitanica koje nisu primale nutritivnu potporu, 
odnosno 34,2 ± 16,1 dana naprema 21,7 ± 22,6 
dana, a broj hospitalizacija bio je manji, 1,8 ± 1,1 
puta naprema 2,0 ± 1,2 puta (Tablica 8). 

Tablica 8. Prikaz prosječnog trajanja i broja hospitalizacija za razdoblje od 2004. do 2011. godine (N = 118).
Table 8.Showing the average duration and the number of hospitalizations for the period 2004 to 2011 (N = 118).
Parametar Ispitanice koje primaju nutritivnu 

potporu
Ispitanice koje ne primaju nutritivnu 
potporu

Broj ispitanica (n) 100 18
Trajanje hospitalizacije (dani) 34,2 ± 16,1 21,7 ± 22,6
Broj hospitalizacija (n) 1,8 ± 1,1 2,0 ± 1,2

V. Š. Petranović/Pokazatelji uhranjenosti i nutritivna potpora adolescentica.. (2014) 3 (2) 63-70

68



Ti podaci se slažu s očekivanjima da se u hos-
pitaliziranih pacijenata oboljelih od AN koji su 
duže hospitalizirani i koji su više dobili na tje-
lesnoj masi, javlja manje relapsa (Schebendach, 
2008).
Razlozi odstupanja od referentnog intervala kod 
elektrolita mogu biti uzrokovani povraćanjem ili 
proljevom uzrokovanim zlouporabom laksativa, 
što će smanjiti razine kalija, natrija i klorida is-
pod referentnih vrijednosti (Connan i sur., 2000; 
Imbierowicz i sur., 2004) pa možemo zaključiti 

da je kod ispitanica (Tablica 9) sa sniženom 
razinom elektrolita prisutno takvo ponašanje. 
Razine kalcija, fosfata i magnezija u krvi su u 
nekoliko slučajeva iznad referentnog intervala. 
Hipermagneziju može uzrokovati unos laksa-
tiva, hiperkalcemiju i hiperfosfatemiju dehi-
dracija (Field i sur., 2006; Misra i sur., 2004) pa 
možemo zaključiti da je u nekih ispitanica prisut-
no korištenje laksativa dok su druge pri primitku 
u bolnicu bile dehidrirane.

Tablica 9. Prikaz prosječnih vrijednosti elektrolita i udjela ispitanica čije su vrijednosti navedenih parametara niže, odnosno 
više od referentnih intervala.
Table 9. Showing the average value of the electrolyte and the share of respondents whose values are lower or more than the 
reference interval.

Biokemijski parametri Prosjek Udio ispitanica s vrijednostima 
nižim od referentnog intervala (%)

Udio ispitanica s vrijednostima 
višim od referentnog intervala (%)

Kalij (mmol/L) 4,05 ± 0,45 5,85 0
Natrij (mmol/L) 139,99 ± 2,56 1,75 0
Kloridi (mmol/L) 102,8 ± 3,58 1,75 7,02
Kalcij (mmol/L) 2,52 ± 0,11 0 15,79
Fosfati (mmol/L) 1,27 ± 0,21 0,58 23,98
Magnezij (mmol/L) 0,95 ± 0,47 6,43 11,7

Zaključak

AN je bolest koja pogađa većinom adolescentice, 
a među psihičkim bolestima ima najvišu stopu 
mortaliteta. Stoga je od iznimne važnosti kon-
tinuirano educirati adolescente glede prehrane, 
tjelesne kondicije i načina življenja. Prevalencija 
AN je svake godine veća, a etiologija bolesti je 
još uvijek nepoznata. Djelovanjem multidisci-
plinarnog tima, koji zajedničkim radom prate 
metabolički status pacijenta i provode medicin-
sku nutritivnu terapiju, omogućuje se brži i bolji 
oporavak.Kako bi se spriječio recidiv svim je 
bolesnicima potrebno dugotrajno multidiscipli-
narno liječenje uz primjenu nutritivne potpore.
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INDICATORS OFNUTRITIONAL STATUSANDNUTRITIONALSUPPORT FORADOLESCENTS 
WITHANOREXIA NERVOSA
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Original scientific paper
Summary
Anorexia nervosa is a permanent disorder of attitude towards food and image on the appearance of one’s own 
body, which leads to disrupted food intake, significant damage to physical health and psycho-emotional function-
ing. Associatedmetaboliccomplicationsdue to the physiologicalcharacteristics ofthe period of growthandsexual 
developmentcan be potentiallyirreversible, certainlyfatalifbeen recognizedlate. The aim was to investigate the 
value of anthropometric parameters with possible electrolytic deviations, and toexamine thedurationandnumberof 
hospitalizations depending onthe presence and the frequency ofnutritionalsupport, caloric valueanddurationin 
171patientshospitalizedin theDepartment of Pediatrics, Sestre milosrdnice University Hospital Centre of Zagreb. 
Some of the parameters such as body weight, percentage of ideal body weight and body mass index were sig-
nificantly lower than expected due to age, and for the level of electrolytes-no larger deviations were found. Girls 
who have receivedan average1068.7±425.5kcalnutritionalsupport per day werelonger in the hospital, but fewer 
times hospitalized. With regular andappropriate diagnosticapproach, thiseating disordercan be detectedat an ear-
lier stage, when the function of interventionandmultidisciplinaryprofessional help(specialist doctor, psychiatrist, 
psychologist, clinicalnutritionist) can preventfurther development ofthe disease.
Key words: Anorexianervosa, adolescents, anthropometry, electrolytes, nutritionalsupport, multidisciplinaryhelp
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Original scientific paper
Summary
Introduction: Attention deficit hyperactivity disorder (ADHD) is one of the most common childhood-
onset psychiatric disorders. The impact of certain food additives, preservatives and artificial colorings 
on the prevalence of this disorder is still controversial and not fully explored. 
Aim: To explore the possible connection between benzoates from soft drinks and hyperactivity among 
Osijek preschool children.
Materials and methods:  This cross-sectional study was conducted during April and May 2007 in 
Osijek, Eastern Croatia. A special questionnaire was administered to parents of 810 preschool children 
from kindergartens in Osijek (aged 5.9±0.7 years; 401/810, 49.5% boys and 409/810, 50.5% girls) dur-
ing April and May 2007. The questionnaire contained questions on the preschool children age, gender, 
weight, average daily intake of soft drinks, type of soft drink consumed, food allergy and ten-item par-
ents Conner’s index for ADHD diagnose. The concentration of benzoates in 50 commercially available 
soft drinks was determined by the method of high-performance liquid chromatography (HPLC) with UV 
detector.
Results: Among all preschool children there were only 4.9% (40/810) of them who did not drink soft 
drinks. The mean concentration of benzoates in all samples was 97.7±26.7 mg/L. The questionnaire re-
vealed that 95.1% (770/810) of study subjects consuming soft drinks were taking a mean of 0.6 L of soft 
drink per day, containing 58.6 mg of benzoates. Among those who did drink soft drinks there were 8.6% 
(66/770) of them positive for ADHD and none in group who did not. 
Conclusion: ADHD is more common in the group of children who consume soft drinks and in that way 
intake larger amount of benzoates. It is not clear do these benzoates produce ADHD or just further facili-
tate ADHD that already exists. Further investigations are needed.

Key words: benzoates, soft drinks, hyperactivity, preschool children, Croatia.

Introduction

Attention-deficit hyperactivity disorder (ADHD) 
is one of the most common behavioral and neu-
rodevelopmental disorder which is characterized 
by hyperactivity, impulsivity, and inattention in 
children and adolescents (Linnet et al., 2003). 
Prevalence of ADHD among school-aged chil-
dren in different studies varies between 5 and 
12% (Linnet et al., 2003; Grizenko et al., 2008) 
and the ADHD worldwide-pooled prevalence was 
estimated to be 5.29% (Polanczyk et al., 2007). 
It has also been stated that the prevalence of this 
disorder declines with increasing age (Golmir-

zaei et al., 2013). Concerning the preschool chil-
dren there are only few studies dealing with the 
prevalence of this disorder in this age group and 
they showed prevalence of this disorder ranging 
from 4.3% to 31.1% (Ardalan et al., 2002; He-
brani et al., 2007; Soma et al., 2009; Meysamie 
et al., 2011). It is interesting that the results of 
majority of these studies indicate a marked dif-
ference in the prevalence of ADHD symptoms 
when the evaluation was performed by parents 
compared to teachers; the prevalence was con-
sistently higher in the parent survey (Soma et al., 
2009; Meysamie et al., 2011). 
Although, the pathogenesis of ADHD is still un-
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known, primary and secondary factors are esti-
mated to be implicated in ADHD pathogenesis. 
Primary roles are shaped in the cerebral cortex 
by catecholamine metabolism. Also, etiology of 
ADHD is attributed to genetic factors in about 
80% (Golmirzaei et al., 2013). The secondary 
roles are created by various environmental fac-
tors (Pliszka, 2007; Millichap, 2008). Some of 
these factors, which are associated with ADHD, 
are pregnancy and birth related risk factors which 
are classified into three groups including prena-
tal, perinatal, and postnatal risk factors. Regard-
ing prenatal risk factors, a large number of stud-
ies have shown that maternal exposure to alcohol, 
tobacco, and cocaine during pregnancy increases 
the risk of ADHD. On the other hand, some stud-
ies showed that prenatal viral infections are asso-
ciated with increased risk of ADHD (Mann and 
McDermott, 2011; Golmirzaei et al., 2013). Vari-
ous studies have demonstrated that preeclampsia, 
maternal anemia, lower serum level of iron and 
iodine, and trauma to abdomen during pregnancy 
are associated with increased risk of ADHD de-
velopment (Mann and McDermott, 2011; Amiri 
et al., 2012). Regarding perinatal risk factors, a 
number of risk factors such as prematurity, low 
birth weight, and breech delivery are estimated to 
be associated with increased risk of ADHD (Mil-
lichap, 2008). Postnatal risk factors include post-
natal viral infections such as measles, varicella, 
and rubella increasing the risk of developing 
ADHD (Millichap, 2008). Additionally, several 
other factors such as breast-feeding, head injury 
in early childhood and adolescence, encephalitis, 
convulsion and endocrine disorder are estimat-
ed to be risk factors for development of ADHD 
(Millichap, 2008; Golmirzaei et al., 2013). In ad-
dition to the mentioned factors, several sociode-
mographic factors such as maternal education, 
family income, male gender, and maternal age 
at pregnancy are known to be predictive factors 
for developing ADHD (Millichap, 2008; Amiri et 
al., 2012). Considering the socioeconomic status 
it has been concluded that although genetic and 
neurological determinants may be the primary 
predictors of the development of ADHD in a 
child, etiology appears to be influenced by socio-
economic situation of his/her family (Russell et 

al., 2014).
Under European regulation (EC) No. 1333/2008, 
food additives are defined as any substances ‘not 
normally consumed as food itself’ which are add-
ed to a food to perform a technological purpose 
e.g. preservation (European Commission, 2008). 
There are twenty-six categories of food additives 
outlined in this regulation, which fall broadly 
into two main categories depending on their pur-
pose (1) safety and prevention of degradation of 
food by bacteria, oxidation or chemical reactions 
or (2) improvement of the taste, appearance or 
mouth-feel of the product (Martyn et al., 2013). 
Benzoic acid and its salts (benzoate) may natu-
rally be present in food, but with their antimicro-
bial properties they have a long history of use as 
food preservatives (Lazarević et al., 2011). Their 
use as food additives was limited by Joint FAO/
WHO Expert Committee on Food Ad¬ditives 
(JECFA). According to JECFA acceptable daily 
intakes (ADI) of 0–5 mg/kg body weight for 
benzoic acid and benzoates have been estab-
lished (WHO, 1997). Some studies suggested 
that very high intake of benzoic acid can cause 
adverse health effects such as metabolic acido-
sis, hyper¬pnoea and convulsions (WHO, 1997). 
Few epidemiologic studies reported allergic re-
actions to benzoic acid and benzoate (urticaria, 
rinhitis and pruritis) (Nettis et al., 2004; Asero, 
2006; Lazarević et al., 2011). Among other prod-
ucts, as widely used food preservatives, benzo-
ates are often used in soft drinks, such as carbon-
ated drinks and various fruit juices. Soft drinks 
are likely to be the major contributing factor to 
the intake of benzoates for young children, due 
to the high levels of consumption of these prod-
ucts by this age group (Food Standards Agency, 
2008). 
In a recent literature, one of the most frequently 
investigated potential hazards associated with 
preschool children and food additives, is the in-
fluence of these substances on development of 
ADHD (Martyn et al., 2013). Until today, there 
were several studies that have dealt with the is-
sue of the food additives intake and prevalence 
of ADHD in children but the impact of these 
substances on the prevalence of this disorder is 
still controversial and not fully explored because 
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the results of aforementioned studies are contra-
dictory (Rowe and Rowe, 1994; Bateman et al., 
2004; McCann et al., 2007; Connolly et al., 2010; 
Lok et al., 2013).
The aim of this study was to explore the possible 
connection between benzoates from soft drinks 
and hyperactivity among Osijek preschool chil-
dren.

Materials and Methods

This cross-sectional study was conducted during 
April and May 2007, among parents of preschool 
children attending kindergartens in Osijek (East-
ern Croatia). Participation in the study was vol-
untary, and the study was approved by the Ethics 
Committee of the Institute of Public Health for the 
Osijek-Baranja County. A total number of 1 378 
specially designed anonymous questionnaires 
were delivered randomly to parents of preschool 
children attending kindergartens in Osijek. The 
overall response rate was 58.8% (810/1378), and 
all of the 810 completed questionnaires, were 
included in further statistical analyses. The final 
sample size consisted of 810 preschool children 
mean age 5.9±0.7 years, 49.5% (401/810) of 
boys and 50.5% (409/810) of girls. 

Questionnaire

The anonymous questionnaire contained ques-
tions on the preschool children age, gender, 
weight, average daily intake of soft drinks, type 
of soft drink consumed, food allergy and ten-
item Conner’s abbreviated behavior rating scale 
for the ADHD diagnose. This ten-item is consid-
ered to be reliable instrument for screening pur-
poses performed by parents in order to establish 
the existence of ADHD in a child (Gross-Tsur et 
al., 2006). The index consists of ten statements 
regarding the child’s behavior and parents are 
supposed to express their agreement with the 
statements using the 4-point Likert scales (rang-
ing from 0 for not at all true to 3 for very much 
true). The ADHD total score of 16 or above is 
considered indicative for existence of ADHD in 
the child.

Analytical methodology

The most popular and most widely available 50 
soft drinks in Croatia were collected in grocery 
stores in the Osijek area. The concentration of 
benzoates (E210-E213) i.e. benzoic acid (E210), 
sodium benzoate (E211), potassium benzoate 
(E212) and calcium benzoate (E213), in 50 sam-
ples of commercially available soft drinks was 
determined by the method of high-performance 
liquid chromatography (HPLC) with UV detec-
tor on a Varian instrument (Walnut Creek, USA, 
1993) (Varian Associates Inc, 1993) with a UV/
VIS Star 9050 detector and Star 9012 pump. The 
method was standardized by AOAC; 979.08; 
Edition 18, Vol.2; Chapter 29. Standard solutions 
of benzoic acid (dr. Ehrenstorfer) were also pre-
pared in accordance with the same norm.
Operating chromatography conditions were: 
room temperature; Zorbax C-18 column 5 μL, 
150 mm x 4.6 mm, with Superguard LC-18 pre-
column (20 mm x 4.6 mm); mobile phase: 20% 
acetic acid buffered to pH 3 with saturated so-
lution of sodium acetate; flow rate 2 mL/min; 
wavelength 254 nm; injection volume 20 μL, and 
limit of detection 2.53 mg/L. 
Soft drink samples were homogenized and de-
gassed on „Branson 1210“ ultrasonic bath, fil-
tered through a 0.45-μm syringe filter and inject-
ed into the system.

Statistical analysis

Statistical analysis included data obtained by the 
laboratory analysis of soft drinks and data col-
lected through the anonymous questionnaires. 
Normality of data distribution was tested by the 
use Kolmogorov-Smirnov test. All data were pro-
cessed by the methods of descriptive statistics. 
The proportions were calculated and compared 
by the use of Fisher’s exact test. Spearman’s 
correlation coefficient was also calculated, to 
test the correlation between the amount of daily 
consumed soft drink and the presence of ADHD 
symptoms in a group of children who drank 
these drinks. P<0.05 was considered statistically 
significant. Statistical analysis was done by the 
SPSS Statistical Package for Windows, version 
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13.0 (SPSS Inc., Chicago, IL, USA).

Results and Discussion

The study sample consisted of 810 preschool chil-
dren mean age 5.9±0.7 years (range 5.0-7.5 years), 
49.5% (401/810) of boys and 50.5% (409/810) of 
girls attending the kindergartens in Osijek (East-
ern Croatia). The mean weight of all children was 
22.6±4.2 kg, ranging 13.0 to 60.0 kg.

Among all preschool children there were 95.1% 
(770/810) who drank soft drinks and 4.9% 
(40/810) of those who did not drink them at all. 
When looking the amount of daily consumed soft 
drinks among subjects who drank soft drinks it 
was discovered that this amount ranged from 0 L 
to 1.0 L daily, with 73.4% (565/770) of preschool 
children consuming the amount of 0.5 L or above 
(Table 1). The mean amount of daily consumed 
soft drink among children who drank soft drinks 
was 0.6 L.

Table 1. Preschool children from Osijek (Eastern Croatia) who drank soft drinks according to the daily consumed amount of 
soft drink and daily intake of benzoates via soft drink 

Daily consumed amount of soft 
drink

Daily intake of benzoates via soft 
drinks

Preschool children from Osijek 
who consumed soft drinks

N (%)
0 L 0 mg 20 (2.6)

0.20 L 19.5 mg 185 (24.0)
0.50 L 48.9 mg 208 (27.0)
0.75 L 73.3 mg 179 (23.3)
1.00 L 97.7 mg 178 (23.1)

Total 770 (100.0)

The results of the questionnaire showed that the 
preschool children from Osijek had most fre-
quently consumed non-carbonated fruit juic-
es (52.5%), ice teas (30.3%), coke (coca-cola) 
(12.1%), carbonated soft drink with orange flavor 
(3.4%) and at least other carbonated soft drinks 
(1.8%). 
The mean concentration of benzoates in all sam-
ples of soft drinks was 97.7±26.7 mg/L. When 
calculating the amount of benzoates that children 
intake considering the amount of consumed soft 
drink it is evident that mean value of benzoates is 
57.5±29.8 mg, ranging from 0 mg to 97.7 mg daily, 
depending on the amount of daily consumed soft 
drink. Considering that questionnaire revealed 
how 95.1% (770/810) of study subjects consum-
ing soft drinks were taking a mean of 0.6 L of soft 
drink per day, it can be calculated that mean daily 
intake of benzoates via soft drinks among 95.1% 
of study population is 58.6 mg (Table 1). 
According to the mean body weight of all chil-
dren (22.6 kg) and mean value of benzoates in 
all soft drinks (57.5 mg) it is further evident that 
mean daily intake of benzoates in study popula-

tion is 2.5 mg/kg body weight (50.0% of ADI), 
ranging from 0 to 4.3 mg/kg body weight (86.0% 
of ADI), also depending on the amount of daily 
consumed soft drink.  
Among preschool children who drank soft drinks 
there were 8.6% (66/770) of them positive for 
ADHD and none (0%; 0/40) in group who did 
not drink them and this difference was statisti-
cally significant (Fisher’s exact test; P=0.031).
When looking the children with ADHD symp-
toms according to the amount of daily consumed 
soft drink the study has showed that the num-
ber of children with the ADHD symptoms grew 
in parallel with the daily consumed amount of 
soft drink. Spearman rank correlation between 
the amount of daily consumed soft drink and 
the presence of ADHD symptoms in a group of 
children who drank these drinks was r=0.130; 
p=0.000 (Table 2).
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Table 2. Preschool children from Osijek (Eastern Croatia) with ADHD symptoms according to the amount of daily consumed 
soft drink

The amount of daily consumed soft 
drink

Presence of the ADHD symptoms Total
No

N (%)
Yes
(%)

0 L 20 (100.0) 0 20 (2.6)
0.20 L 178 (96.2) 7 (3.8) 185 (24.0)
0.50 L 192 (92.3) 16 (7.7) 208 (27.0)
0.75 L 159 (88.8) 20 (11.2) 179 (23.3)
1.00 L 155 (87.1) 23 (12.9) 178 (23.1)
Total 704 (91.4) 66 (8.6) 770 (100.0)

This study revealed that soft drinks are important 
source of benzoate intake among preschool chil-
dren from Eastern Croatia, because 95.1% of chil-
dren who drank those drinks in mean amount of 
0.6 L daily through those drink intake around 2.6 
mg/kg body weight of benzoates daily or 52.0% 
of ADI of benzoates. This finding confirms the 
fact that due to the high levels of consumption 
of these products by this age group, soft drinks 
are likely to be the major contributing factor to 
the intake of benzoates for young children, (Food 
Standards Agency, 2008).  Also, this finding con-
firms results of some studies that have suggested 
that preschool children may have increased ex-
posure and consumption of certain food addi-
tives, in comparison with adults and are therefore 
an important subgroup that should be addressed 
by exposure assessments (Goldman and Kodu-
ru, 2000; Huybrechts et al., 2011; Martyn et al., 
2013). Generally speaking, considering the di-
etary habits, especially range of foodstuffs con-
sumed during childhood it has been concluded 
that  preschool children are likely to be the popu-
lation group with the highest exposure to chemi-
cals in the diet (Lawrie, 1998). When assessing 
the exposure of children to food additives, and 
other chemicals in diet, it is very important to 
bear in mind that because of some factors chil-
dren are more vulnerable to their negative effects 
in relation to adults (Martyn et al., 2013). Young 
children may be more vulnerable than adults to 
chemical exposures as a result of their imma-
ture organ systems, rapid physical development 
and higher metabolic rates (Wilson et al., 2007). 
Furthermore, metabolic processes may differ be-

tween children and adults as, per kilogram body 
weight, smaller organs usually need more oxy-
gen and nutrients than adult organs (Ginsberg 
et al., 2004). Finally, the distribution and absorp-
tion of chemicals throughout the body can dif-
fer, e.g. water-soluble substances are distributed 
over a relatively greater volume within the body 
of a child in comparison with that of an adult and 
can penetrate more easily into tissues and organs 
from the bloodstream (Martyn et al., 2013).
Considering the influence of benzoate intake on 
a children behavior this study points to the pos-
sible connection between the intake of benzoates 
through soft drinks and presence of the symp-
toms of ADHD among Osijek preschool children 
because ADHD was more common in the group 
of children who consume soft drinks and in that 
way intake larger amount of benzoates. This find-
ing is in compliance with the results of studies 
conducted in the United Kingdom (Bateman et 
al., 2004; McCann et al., 2007), but is in contrast 
to the results of studies conducted in Ireland and 
Hong Kong, China (Connolly et al., 2010; Lok et 
al., 2013). This study also showed that the num-
ber of children with the ADHD symptoms grew 
in parallel with the daily consumed amount of 
soft drink, which further supports the existence 
of possible connection between the observed 
variables. 
However, the definite conclusion cannot be drawn 
because of possible confounding factors that one 
should take into account when evaluating the re-
sults of this study. First of all, the evaluation of 
the existence and severity of ADHD symptoms 
among children was done by parents through 
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ten-item Conner’s abbreviated behavior rating 
scale for the ADHD diagnose and studies deal-
ing with the ADHD among preschool children 
showed a marked difference in the prevalence of 
ADHD symptoms when the evaluation was per-
formed by parents compared to teachers with the 
prevalence’s in the parent surveys being consist-
ently higher (Soma et al., 2009; Meysamie et al., 
2011). There are several possible explanations for 
this discrepancy. For example, parents may expect 
their children to be well-behaved and obedient, 
thus evaluating their behavior more strictly. Also, 
parents of preschool children may have difficulty 
determining whether a child’s behavior is abnor-
mal, thus resulting in more false positives in the 
parent survey (Soma et al., 2009; Meysamie et al., 
2011). Second potential limitation of this study 
is an absence of questions regarding all possible 
risk factors for ADHD besides the intake of food 
additives such as genetic factors and other envi-
ronmental factors, because it is possible that chil-
dren who scored positive for ADHD were more 
prone to the development of ADHD symptoms 
due to some preexisting risk factors in their per-
sonal or family history that were not taken into 
account during this study. Finally, since the study 
is designed as a cross-sectional study, we cannot 
draw definitive conclusions about the established 
cause-effect relationships between the intake of 
benzoates through soft drinks and presence of 
the symptoms of ADHD among Osijek preschool 
children.

Conclusions

ADHD is more common in the group of chil-
dren who consume soft drinks and in that way 
intake larger amount of benzoates. It is not clear 
do these benzoates produce ADHD or just fur-
ther facilitate ADHD that already exists. Further 
investigations are needed.
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Summary

Introduction: Food allergy is an immune-mediated hypersensitivity to allergens in food. This allergy 
affects about 6-8% of children younger than three years, about 4% of school-age children and about 2% 
of the adult population in the world.
Aim: To investigate the prevalence of food allergies in the population of preschool children from the city 
of Osijek and to identify the most common causes of these allergies in the study population.
Materials and methods: This cross-sectional study was conducted during April and May 2007, among 
preschool children (mean age 5.9±0.7 years, 401/810, 49.5% of boys and 409/810, 50.5% of girls) at-
tending kindergartens in Osijek. The 810 parents of mentioned children filled out the specially designed 
questionnaire. The questionnaire contained questions on age, sex and body weight of the child, the exist-
ence of a diagnosis of food allergy and type of food allergy.
Results: In the studied population of preschool children there were 5.4% (44/810) of children diagnosed 
with food allergies. The most common causes of food allergies in the study population were different 
food additives (40.9%), eggs (18.2%), peanut (13.7%), milk (9.2%) and honey, pesticides, fish and glu-
ten with the same frequency of 4.5% each.
Conclusion: Food allergies often occur among preschool children from the city of Osijek with the par-
ticularly significant prevalence of allergic reactions to various food additives. In children with confirmed 
allergy to food ingredients, it is necessary to exclude such ingredient from the diet. In this sense, it is 
essential that manufacturers mark in detail the content of each foodstuff so that consumers can avoid 
eating those foodstuffs to which they are allergic. 

Key words: food allergy, food additives, preschool children, Croatia.

Introduction

More than 20% of adults believe that they have an 
allergic reaction to food or food additive (artifi-
cial colorings, preservatives) (Turkalj and Mrkić, 
2012). Reactions to foods are not new and have 
been described for two thousand years. The an-
cient Greek physician, Hippocrates, describes a 
reaction to milk in the 1st century. Anaphylactic 
reactions to egg and fish have been described as 
earlier as the 16th and 17th century (Cianferoni 
and Spergel, 2009). 
Food allergy refers to an abnormal immunologic 
response to allergens in food, most frequently 
proteins, that occurs in a susceptible host. These 
reactions are reproducible each time the food 

is ingested and they are often not dose depend-
ent. Based on the immunological mechanism in-
volved, food allergies may be further classified 
in:  IgE-mediated, which are mediated by anti-
bodies belonging to the Immunoglobulin E (IgE) 
and are the best-characterized food allergy reac-
tions; cell-mediated when the cell component of 
the immune system is responsible for the food 
allergy and mostly involve the gastrointestinal 
tract; and mixed IgE-mediated-cell mediated 
when both IgE and immune cells are involved in 
the reaction (Lee and Burks, 2006; Nowak-Wegr-
zyn and Sampson, 2006; Cianferoni and Spergel, 
2009; Sicherer and Sampson, 2009; Turkalj and 
Mrkić, 2012).
The prevalence of food allergies, as well as the 
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prevalence of all allergic diseases appears to 
be rising, during last few decades, especially 
in developed countries (Cochrane et al., 2009). 
The incidence of the allergic reactions to food is 
associated with the type of diet, mode of food 
preparation, cultural and social factors inherent 
to particular countries and cultures. Anaphylac-
tic reactions to food are one of the most impor-
tant medical problems because they are one of 
the most common causes of systemic anaphy-
laxis that is life threatening and one of the most 
important reasons for seeking emergency medi-
cal care (Sampson, 2003). Food allergy is the 
leading cause of anaphylaxis treated in hospital 
emergency departments in Western Europe and 
the United States. Food allergy alone in the Unit-
ed States appears to account for approximately 
30,000 anaphylactic reactions, 2,000 hospitaliza-
tions, and possibly 200 deaths each year. Further-
more, food allergy is the most common cause of 
anaphylaxis in children (Cianferoni and Spergel, 
2009). 
In majority of Western countries the most fre-
quently occurring allergies are those to cow’s 
milk protein, eggs, peanuts, nuts, fish, shellfish, 
flour and soya (Chapman et al., 2006). In chil-
dren younger than three years the most common 
allergy is allergy to cow’s milk proteins. This 
allergy in most allergic children (about 80% of 
them) disappears until the age of five, unlike pea-
nut allergy in which only 20% of allergic chil-
dren develops tolerance during adulthood. Some 
recent studies suggest that tolerance to certain 
food develops significantly slower. Accordingly, 
at the age of four, only 19% of children have 
become tolerant to cow’s milk protein, 11% of 
children have become tolerant to egg protein, and 
only at the age of 16 years, about 80% of chil-
dren have become tolerant to the protein of cow’s 
milk and eggs (Savage et al., 2007; Skripak et 
al., 2007). The most common food allergies in 
children after the allergy to cow’s milk proteins 
are the allergies to eggs, peanuts and flour, and in 
adults the most common food allergies are those 
to peanuts, nuts, fishes and shellfishes (Turkalj 
and Mrkić, 2012). Additionally, there are more 
and more concerns regarding the food additives 
as a potential allergens in children and adults al-
though their adverse reactions seem to be very 

rare in the general population (0.01-0.23%) but 
higher in atopic individuals (2-7%) (Randhawa 
and Bahna, 2009). Food additive means any sub-
stance not normally consumed as a food by itself 
and not normally used as a typical ingredient of 
the food, whether or not it has nutritive value, the 
intentional addition of which to food for a tech-
nological (including organoleptic) purpose in the 
manufacture, processing, preparation, treatment, 
packing, packaging, transport or holding of such 
food results, or may be reasonably expected to 
result, (directly or indirectly) in it or its by-prod-
ucts becoming a component of or otherwise af-
fecting the characteristics of such foods (WHO 
and FAO, 2013). 
Food allergy affects about 6-8% of children 
younger than three years, about 4% of school-
age children and about 2% of the adult popula-
tion in the world (Cianferoni and Spergel, 2009; 
Kolaček, 2011; Turkalj and Mrkić, 2012). Food 
allergies are, accordingly, more common in chil-
dren and the prevalence of allergies is greater 
among younger children. To our knowledge, to 
this point, in Croatia there have been no studies 
aiming to determine the prevalence of food al-
lergies in preschool children as one of the most 
vulnerable population subgroups concerning this 
issue. 
The aim of this study was to investigate the prev-
alence of food allergies in the population of pre-
school children from the city of Osijek (Eastern 
Croatia) and to identify the most common causes 
of these allergies in the study population.

Materials and Methods

This cross-sectional study was conducted during 
April and May 2007, among parents of preschool 
children attending kindergartens in Osijek (East-
ern Croatia). Participation in the study was vol-
untary, and the study was approved by the Ethics 
Committee of the Institute of Public Health for 
the Osijek-Baranja County. A total number of 1 
378 specially designed questionnaires were de-
livered randomly to parents of preschool children 
attending kindergartens in Osijek. The overall re-
sponse rate was 58.8% (810/1378), and all of the 
810 completed questionnaires, were included in 
further statistical analyses.
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The final sample size consisted of 810 pre-
school children mean age 5.9±0.7 years, 49.5% 
(401/810) of boys and 50.5% (409/810) of girls. 
The questionnaire contained questions on age, 
gender and body weight of the child, the exist-
ence of a diagnosis of food allergy and type of 
food allergy.

Statistical analysis

Descriptive statistics were used for data process-
ing and analyzed using SPSS Statistical Package 
for Windows, version 13.0 (SPSS Inc., Chicago, 
IL, USA). 

Results and Discussion

The study sample consisted of 810 preschool 
children, 49.5% (401/810) of boys aged 5.9±0.7 
years and 50.5% (409/810) of girls aged 5.8±0.7 
years. The overall prevalence of food allergies in 
the studied population was 5.4% (44/810). 
The most common causes of food allergies in 
the study population were different food addi-
tives (40.9%; 18/44), eggs (18.2%; 8/44), peanut 
(13.7%; 6/44), milk (9.2%; 4/44) and honey, pes-
ticides, fish and gluten with the same frequency 
of 4.5% (2/44) each (Table 1).

Table 1. The most common causes of food allergies among six years old preschool children from Osijek (Eastern Croatia).

Causes of food allergy Preschool children with food allergy
N (%)

Food additives 18 (40.9)
Eggs 8 (18.2)
Peanut 6 (13.7)
Milk 4 (9.2)
Honey 2 (4.5)
Pesticides 2 (4.5)
Fish 2 (4.5)
Gluten 2 (4.5)
Total 44

The majority of data currently available on food 
allergy prevalence among children are only based 
on self-reporting or parent reporting question-
naire data like the data from this study, although 
there are some regions of the world such as Cen-
tral and South America, Africa, Eastern Europe 
and the Middle East where food allergy preva-
lence data (of any kind) are still lacking (Prescott 
et al., 2013). 
This study revealed that the overall prevalence 
rate of food allergy among six years old pre-
school children from Osijek (Eastern Croatia) 
was 5.4% that is in compliance with the preva-
lence established among preschool children from 
Portugal and Turkey (5.7%) but higher than the 
prevalence established among preschool children 
from Korea (3.7%), Japan (3.6% to 4.8%) and 
Hong Kong (4.8%) (Orhan et al., 2009; Ho et al., 
2012; Kusunoki et al., 2013; Gaspar-Marques et 

al., 2014; Park et al., 2014). Similarly to the latter 
ones the self/parent-reported prevalence of food 
allergy in some European countries, such as Aus-
tria, Slovenia, Switzerland, Greece and Belgium 
has also been less than 5.0% in some studies that 
is also in contrast with the results obtained in this 
study among Croatian preschool children from 
Eastern Croatia (Steinke et al., 2007). Also in 
contrast to the results of this study there are some 
studies that showed higher prevalence of food 
allergy in children. In Canada and the USA, for 
example, survey reports suggest childhood food 
allergy prevalence rates of around 7-8%, with 
similar or even higher rates reported in some 
European countries such as Spain, Poland, Fin-
land and the Netherlands (Brugman et al., 1998; 
Steinke et al., 2007; Fernández Rivas, 2009; 
Gupta et al., 2011).
The most common causes of food allergy in the 
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study population were different food additives 
(40.9%), eggs (18.2%), peanut (13.7%), milk 
(9.2%) and honey, pesticides, fish and gluten with 
the same frequency of 4.5% each. These findings 
are somewhat different from the results of simi-
lar studies conducted elsewhere because in these 
studies the food additives, pesticides, honey and 
gluten were not reported as a possible cause of 
allergic reactions (Steinke et al., 2007; Orhan et 
al., 2009; Fernández Rivas, 2009; Gupta et al., 
2011; Ho et al., 2012; Park et al., 2014). 
The prevalence of allergic reactions to eggs 
ranged between 13.6% and 20.2% (Steinke et al., 
2007; Fernández Rivas, 2009; Orhan et al., 2009; 
Ho et al., 2012; Park et al., 2014) that is similar 
to the prevalence established in this study. The 
prevalence of allergic reactions to peanut estab-
lished in this study was higher than those estab-
lished in the studies conducted in Korea (9.3%) 
and Hong Kong (8.5%), but lower than the prev-
alence established in the United States (25.2%)  
(Gupta et al., 2011; Ho et al., 2012; Park et al., 
2014). When comparing the prevalence of aller-
gy to cow’s milk established in this study (9.2%) 
with those established in similar studies conduct-
ed elsewhere it is evident that this allergy is less 
frequent among six year old children from East-
ern Croatia than among children of similar age 
from Korea (31.4%), the United States (21.1%), 
Turkey (18.1%) and Spain (13.9%) but similar, 
although still slightly lower, than the prevalence 
established among children of similar age from 
Hong Kong (10.8%) (Fernández Rivas, 2009; 
Orhan et al., 2009; Gupta et al., 2011; Ho et al., 
2012; Park et al., 2014). The above mentioned 
foodstuffs are especially important bearing in 
mind that those are the three leading causes of 
food-induced anaphylaxis among children (Park 
et al., 2014).
It is interesting that majority of studies conducted 
elsewhere have recognized fruits as an important 
potential cause of allergic reactions while that 
was not case in this study. Accordingly, parent’s 
reported prevalence of allergic reactions to fruits 
among children from Korea, Austria, Belgium, 
Denmark, Finland, Germany, Greece, Italy, Po-
land, Slovenia, Switzerland and Spain ranged 
between 18.4% and 33.3%  (Steinke et al., 2007; 
Fernández Rivas, 2009; Park et al., 2014). This 

is possible explanation for the extremely high 
reported prevalence of allergy to various food 
additives among children from Eastern Croatia. 
Namely, all parents of the children with allergic 
reactions to foods containing canned fruit and 
fruit juices have reported that their children are 
allergic to food additives, and it is likely that the 
majority of them are actually allergic to some 
kind of fruit contained in the product that initi-
ated an allergic reaction.
Furthermore it is interesting that studies con-
ducted elsewhere in the world have frequently 
recognized fish and shellfish as potential causes 
of allergic reactions in children while none of 
the children in this study was allergic to shell-
fish and only 4.5% of them to fish (Fernández 
Rivas, 2009; Gupta et al., 2011; Ho et al., 2012; 
Park et al., 2014). This finding can easily be ex-
plained with dietary habits in Croatia, because it 
is well known that the fish consumption in Croa-
tia is relatively low especially in Eastern Croatia 
whereby the population of Eastern Croatia has 
worse dietary habits in relation to the population 
of other regions (Pucarin-Cvetković et al., 2010; 
Periš et al., 2012).
This study has several limitations that should be 
considered when evaluating the obtained results. 
One of the refers to the lack of application of 
the specially designed questionnaire that would 
serve as a tool for collecting additional data con-
cerning the subjects’ personal and family history 
and information about possible risk factors for 
the occurrence of food allergy among each of 
them. Also because of the sensitivity of parents 
in regard to some types of foodstuffs and their 
ingredients such as food additives it is possible 
that some causes of allergic reactions such as lat-
ter ones were unconsciously been more reported 
than other ones that  maybe even have far larger 
allergic potential.
Nevertheless, this study, as a first study in Croa-
tia dealing with the issue of food allergy in chil-
dren has certainly provided some valuable data 
regarding this problem in Croatia. Hopefully, 
there will be more similar studies in other Croa-
tian regions that will help creating the broader 
picture of this issue with some new insights. All 
of this can be important part of promotion of 
the food allergy awareness for health policy and 
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health care system to better anticipate the grow-
ing impact and growing need for better services, 
community education and training to cope with 
this rising global health issue.

Conclusions

The results of this study have confirmed that food 
allergies are important issue among preschool 
children in Croatia. Bearing in mind that food al-
lergy continues to increase in prevalence in many 
countries, one can say that the problem of food 
allergy is becoming a major public health issue, 
with practical implications for the food industry, 
educational establishments and healthcare sys-
tems. 
In this sense, it is essential that manufacturers 
mark in detail the content of each foodstuff so 
that consumers can avoid eating those foodstuffs 
to which they are allergic. But it is also neces-
sary to further educate consumers regarding the 
potential of particular foodstuff to initiate the 
allergic reactions and also to continuously edu-
cate heath care workers in order to enable them 
to timely recognize and adequately treat allergic 
reactions, especially those that can potentially be 
life-threatening, such as anaphylaxis.
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Summary
Introduction: Cow’s milk allergy is the most common allergic reaction present among infants and early 
preschoolers. The early diagnosis of the condition is crucial for adequate treatment of the affected child.
Aim: To determine prevalence of cow’s milk allergy in the population of infants (0-1 years) and early 
preschoolers (1-4 years) from Vukovar–Srijem County and demographical characteristics of affected 
children. 
Materials and methods:  This cross-sectional study was conducted from 1st May 2013 to 30th April 
2014 in Vukovar General County Hospital and was approved by the responsible Ethical Committee. It 
included 59 children - suspected of having cow’s milk allergy (38/59, 64.4% boys and 21/59, 35.6% 
girls; mean age 20.8±16.2 months). The serum concentrations of the specific IgE antibodies to cow’s 
milk protein were determined and demographic data for each patient were collected (gender, age, place 
of living). Standardized UniCAP fluorescence-enzyme immunoassay (Phadia AB, Uppsala, Sweden) 
was used to determine serum concentration of the specific IgE antibodies for cow’s milk protein.
Results: In observed population there were 35.6% (21/59) of children affected with cow’s milk allergy. 
The allergy was more common with boys (39.5%), and children who lived in villages (56.5%). Aver-
age value of serum concentration of the specific IgE antibodies to cow’s milk protein among affected 
children was 9.9±23.8 kU/L, and it was higher for boys (12.6 kU/L) in comparison to girls (3.2 kU/L). 
Conclusion: This study indicates that the cow’s milk allergy is relatively frequent within the observed 
population thus there is a need for further evaluation of this issue. In addition, the study has shown that 
the diagnosis of cow’s milk allergy in Croatia is still relatively late and because of that there is a need to 
make additional efforts for earlier diagnosis of such condition that would also improve the therapeutic 
approach to affected children.

Key words: cow’s milk allergy, child, food al-
lergy, Croatia.
Introduction

The clinical response to cow’s milk proteins was 
first described by the Galen and Hippocrates and 
at the beginning of the last century, Finkelstein 
described the first case of anaphylactic shock 
after intake of milk (Jurčić and Oberiter, 1996). 
Cow’s milk allergy is a hypersensitivity reaction 
initiated by specific immunologic mechanisms. 
In most children with cow’s milk allergy, the 
condition can be immunoglobulin E (IgE)-medi-
ated and is thought to manifest as a phenotypi-
cal expression of atopy, together with (or in the 
absence of) atopic eczema, allergic rhinitis and/

or asthma. A subset of patients, however, have 
non-IgE mediated (probably cell-mediated) al-
lergy and present mainly with gastrointestinal 
symptoms in reaction to the ingestion of cow’s 
milk (Fiocchi et al., 2010).
The perception of milk allergy is far more fre-
quent than confirmed cow’s milk allergy. In a 
large European survey of above 44,000 tele-
phone contacts, 5 million European respondents 
claimed to be milk-allergic, with adult women 
as the group making most of these claims. There 
were also wide national differences ranging from 
13.8% of reports from Greece to 52.3% from 
Finland. In this survey milk was the most often 
reported offending food in children (38.5% of re-
ports) and the second food most often implicated 
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by adults (26%) (Steinke and Fiocchi, 2007). In 
a group of 600 children less than 4 years, cow’s 
milk allergy was reported by the parents of 18 
children (3%) (Kilgallen and Gibney, 1996). 
Milk reactions were reported by the parents of 
2% of children without wheeze and by 16% of 
wheezers (Sandin et al., 2005). According to age, 
the prevalence of self-reported cow’s milk al-
lergy varies between 1 to 17.5% in preschoolers, 
1 and 13.5% in 5 to 16-year-olds, and between 
1 and 4% in adults (Roehr et al., 2004). Cow’s 
milk-specific IgE sensitization point prevalence 
progressively decreased from about 4% at 2 
years to less than 1% at 10 years of age (Mat-
ricardi et al., 2008). The most reliable data in 
epidemiology are those from birth cohorts that 
are free from selection bias (Fiocchi et al., 2010). 
There are five such challenge-confirmed studies. 
The cow’s milk allergy prevalence during infan-
cy ranged from 1.9% in a Finnish study, 2.16% 
in the Isle of Wight, 2.22% in a study from Den-
mark, 2.24% in the Netherlands, and up to 4.9% 
in Norway (Saarinen et al., 1999; Høst, 2002; 
Høst et al., 2002; Venter et al., 2006; Kvenshagen 
et al., 2008). To our knowledge, in Croatia there 
are no epidemiological data concerning the exact 
prevalence of cow’s milk allergy in children, but 
according to the reports of pediatricians one can 
say that the cow’s milk allergy is the most fre-
quent allergic reaction in Croatian children aged 
two years or less (Vrdoljak, 2014). 
Cow’s milk contains several proteins that could 
each in principle elicit an allergic reaction in a 
sensitized individual. The most common cause 
of cow’s milk allergy in children is alpha-lac-
talbumin, rarely casein, and in adults beta-lac-
toglobulin. Individuals with cow’s milk allergy 
may present with a wide variety of symptoms. 
Consequently, knowledge of the various cow’s 
milk allergic disorders and a detailed medical 
history are essential for the clinician to arrive at 
the correct diagnosis and the early diagnosis of 
the condition is crucial for adequate treatment of 
the affected child (Vrdoljak, 2014). 
Allergic (immune-mediated) reactions to cow’s 
milk may be classified as “immediate” (typically 
IgE-mediated) or “late onset” (typically non-IgE 
or cell-mediated) reactions. Immediate reactions 
to cow’s milk may present as generalized sys-
temic reactions (anaphylaxis) or IgE-mediated 

gastrointestinal, cutaneous, and/or respiratory 
reactions. Patients presenting with IgE-mediated 
disorders will typically have positive skin tests 
and/or serum IgE antibodies to milk (Fiocchi et 
al., 2010; Vrdoljak, 2014). Symptoms of late-on-
set cow’s milk allergy are not IgE-mediated and 
typically develop one to several hours or after 
several days of ingesting cow’s milk. There are 
no reliable laboratory tests to diagnose late-onset 
cow’s milk allergy and tests for IgE antibodies 
are negative. The majority of disorders involving 
late-onset cow’s milk allergy are localized to the 
gastrointestinal tract, but disorders involving the 
skin and respiratory tract also occur (Fiocchi et 
al., 2010; Vrdoljak, 2014).
The aim of this study was to determine preva-
lence of cow’s milk allergy in the population of 
infants (0-1 years) and early preschoolers (1-4 
years) from Vukovar-Srijem County and demo-
graphical characteristics of affected children.

Materials and Methods

This cross-sectional study was conducted from 
1st May 2013 to 30th April 2014 in Vukovar 
General County Hospital. Participation in the 
study was voluntary, and the study was approved 
by the Ethics Committee of the County General 
Hospital Vukovar. 
The final sample consisted of 59 children from 
the Vukovar–Srijem County - suspected of hav-
ing cow’s milk allergy (38/59, 64.4% boys and 
21/59, 35.6% girls; mean age 20.8±16.2 months). 
The serum concentrations of the specific IgE an-
tibodies to cow’s milk protein were determined 
and demographic data for each patient were col-
lected (gender, age, place of living). 
Standardized UniCAP fluorescence-enzyme im-
munoassay (Phadia AB, Uppsala, Sweden) was 
used to determine serum concentration of the 
specific IgE antibodies to cow’s milk protein. 
According to the UniCAP fluorescence-enzyme 
immunoassay manufacturer the measuring range 
of the specific IgE antibodies to cow’s milk pro-
tein in serum was 0.1 to 100.0 kU/L. According 
to the manufacturer, the expected normal values 
of the specific IgE antibodies for cow’s milk pro-
tein in serum were all values below 0.35 kU/L 
and these were considered negative, while all 
values equal or above 0.35 kU/L were considered 
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positive. All positive values were further classi-
fied into classes as follows: Class I: 0.35–0.69 
kU/L; Class II: 0.70–3.49 kU/L; Class III: 3.50–
17.49 kU/L; Class IV: 17.50–49.99 kU/L; Class 
V: 50.00–99.99 kU/L and Class VI: 100.0 kU/L 
or above (Phadia AB, 2012).

Statistical analysis

Statistical analysis included data obtained by the 
laboratory analysis of participants’ blood and 
collected demographic data. Normality of data 
distribution was tested by the use of Shapiro-
Wilkinson test. All data were processed by the 
methods of descriptive statistics. The proportions 
were calculated and compared by the use of Fish-
er’s exact test. The quantitative variables were 
compared by the use of Mann Whitney U-test. 
P<0.05 was considered statistically significant. 
Statistical analysis was done by the SPSS Statis-
tical Package for Windows, version 13.0 (SPSS 
Inc., Chicago, IL, USA).

Results and Discussion

The study sample consisted of 59 children from 
the Vukovar–Srijem County, 64.4% (38/59) boys 
mean age 21.1±16.8 months and 35.6% (21/59) 
girls mean age 20.2±15.4 months. According to 
the age group all subjects were divided into four 
groups. In group one (aged 1-12 months) there 
were 39.0% (23/59) of subjects; in group two 
(aged 13-24 months) there were 22.0% (13/59) 
of subjects; in group three (aged 25-36 months) 
there were 13.6% (8/59) of subjects and in group 
four (aged 37-48 months) there were 25.4% 

(15/59) of subjects. According to the place of liv-
ing in the study sample there were 61.0 % (36/59) 
of children who lived in town and 39.0% (23/59) 
of children who lived in village.
The study revealed that among observed children 
there were 35.6% (21/59) of children affected 
with cow’s milk allergy, i.e. with the measured 
serum concentrations of the specific IgE antibod-
ies to cow’s milk protein equal or above 0.35 
kU/L. The average value of serum concentration 
of the specific IgE antibodies to cow’s milk pro-
tein among affected children was 9.9±23.8 kU/L, 
with the minimal measured value of 0.5  kU/L  
and maximal measured value of 100.0 kU/L.  
When looking the measured serum concentra-
tions of the specific IgE antibodies to cow’s milk 
protein according to the gender it was evident 
that boys had higher average value of these an-
tibodies (12.6 kU/L) in comparison to girls (3.2 
kU/L) but this difference was not statistically 
significant (Z= -0.982; P=0.331).
All children who were, according to the meas-
ured values of serum concentrations of the spe-
cific IgE antibodies to cow’s milk protein, found 
positive for the presence of cow’s milk allergy 
were further classified into classes of positivity 
proposed by the manufacturer of the used im-
munoassay. It was evident that 33.3% (7/21) of 
allergic children belonged to the class I, 42.9% 
(9/21) of allergic children belonged to the class 
II, 14.2% (3/21) of allergic children belonged 
to the class III, none of the allergic children be-
longed to the class IV and 4.8% (1/21) of allergic 
children belonged to the classes V and VI (Table 
1).

Table 1.  Children from the Vukovar–Srijem County with the positive values of serum concentrations of the specific IgE an-
tibodies to cow’s milk protein (that imply the existence of cow’s milk allergy) according to the classes of positivity proposed 
by the manufacturer of the used immunoassay.

Classes of positivity to the specific IgE antibodies for 
cow’s milk protein according to the values of the spe-
cific IgE antibodies for cow’s milk protein in patients’ 
serum (kU/L)

Children from the Vukovar–Srijem County with the 
positive values of serum concentrations of the specific 
IgE antibodies to cow’s milk protein
N (%)

Class I: 0.35–0.69 7 (33.3)
Class II: 0.70–3.49 9 (42.9)
Class III: 3.50–17.49 3 (14.2)
Class IV: 17.50–49.99 0
Class V: 50.00–99.99 1 (4.8)
Class VI: 100.0 kU/L or above 1 (4.8)
Total 21 (100.0)
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When looking the all children from the Vukovar–
Srijem County suspected of having cow’s milk 
allergy according to their gender it was found that 
among all of them there were 39.5% (15/38) of 
boys with the confirmed cow’s milk allergy and 
28.6% (6/21) of girls with the confirmed cow’s 
milk allergy, but this difference was not statis-
tically significant (Fisher’s exact test; P=0.571). 
According to the age of diagnose, the study 
showed that the mean age of the confirmation of 
the existence of cow’s milk allergy in the study 

population was 27.2±15.9 months, 25.5±16.5 in 
boys and 31.5±14.9 months in girls. 
When looking the age of diagnose of the exist-
ence of cow’s milk allergy according to the age 
groups of the children it was evident that the di-
agnose of this allergy was confirmed in 13.0% 
(3/23) of children aged 1-12 months, 53.8% 
(7/13) of children aged 12-24 months, 50.0% 
(4/8) of children aged 25-36 months and 46.7% 
(7/15) of children aged 37-48 months (Table 2).

Table 2. The age of diagnose of the existence of cow’s milk allergy among children from Vukovar–Srijem County allergic to 
cow’s milk according to the age group.

Age group of chil-
dren

Children from the Vukovar–Srijem County with the posi-
tive values of serum concentrations of the specific IgE anti-

bodies to cow’s milk protein
N (%)

Total

1-12 months 3 (13.0) 23
13-24 months 7 (53.8) 13
25-36 months 4 (50.0) 8
37-48 months 7 (46.7) 15
Total 21 (35.6) 59

When looking the all children from the Vukovar–
Srijem County suspected of having cow’s milk 
allergy according to the place of their living the 
study revealed that 22.2% (8/36) of children with 
confirmed cow’s milk allergy lived in town and 
56.5% (13/23) of children with confirmed cow’s 
milk allergy lived in village, and this difference 
was statistically significant (Fisher’s exact test; 
P=0.012).
This study has shown that cow’s milk allergy 
was confirmed in 35.6% of subjects with sus-
pected allergy, accordingly, this study also con-
firmed the well-known fact, according to which 
the prevalence of allergy established by the di-
agnostic testing is always three to four times 
lower than those claimed by patients themselves 
or their parents (Kilgallen and Gibney, 1996; 
Roehr et al., 2004; Sandin et al., 2005; Rona et 
al., 2007; Steinke and Fiocchi, 2007; Kolaček, 
2011). Data from cross-sectional studies con-
ducted elsewhere in the world demonstrated the 
prevalence rates of cow’s milk allergy from 0.6 
to 2.5% in preschoolers, 0.3% at 5 to 16 years of 
age, and of less than 0.5% in adults (Madrigal 

and Alfaro, 1996; Osterballe et al., 2005; Rona 
et al., 2007). Comparing the results of this study 
regarding the established prevalence of cow’s 
milk allergy with the above mentioned results 
of similar studies conducted elsewhere  it can be 
said that the prevalence of this allergy in study 
population from the Vukovar–Srijem County is 
much higher.
This study has further shown that the average 
value of the serum concentration of specific IgE 
antibodies to cow’s milk protein in all children 
allergic to cow’s milk was 9.9 kU / L, where boys 
had higher average value of these antibodies 
(12.6 kU/L) in comparison to girls (3.2 kU/L). 
According to the gender the existence of cow’s 
milk allergy was confirmed in 39.5% of boys 
and 28.6% of girls. These results are in compli-
ance with the results of the similar studies con-
ducted in Finland, Lithuania and Iran, which also 
showed how cow’s milk allergy is much more 
common in boys than in girls (Pyrhönen et al., 
2009; Kavaliũnas et al., 2013; Teymourpour et 
al., 2013). In addition, in a study conducted in 
Iran that examined the incidence of anaphylaxis 

87

D. Vrdoljak/Cow’s milk allergy in the population... (2014) 3 (2)  84-89



caused by cow’s milk allergy in the population 
of children aged five years, it was found that the 
average value of serum concentrations of spe-
cific IgE antibodies to cow’s milk protein in pa-
tients with anaphylaxis was 19.3 kU/L, where in 
59.2% of cases of anaphylaxis occurred among 
boys. If this value is compared with the values 
determined in this study, in which the boys had a 
significantly higher average value of serum con-
centrations of specific IgE antibodies to cow’s 
milk compared to girls, it can be concluded that 
in this study, clinical manifestations of allergy in 
boys were much severe and that boys are con-
sequently more prone to develop anaphylaxis 
(Teymourpour et al., 2013). With regard to the 
higher incidence of allergy to cow’s milk and all 
other nutritional allergies in boys, in the avail-
able literature there is no unique or exact expla-
nation. As possible causes narrower airways in 
small boys than girls, increased bronchial tone or 
possibly higher concentrations of IgE antibodies 
in the blood of the boys are mentioned and all of 
them lead to changes in the bronchial lumen in 
response to exposure to a variety of potentially 
allergenic stimuli from food (Kavaliũnas et al., 
2013).
Results of the study showed that the mean age 
of diagnosis of cow’s milk allergy in the study 
population was 27.2 months, while it was slight-
ly lower in boys (25.5 months) than in girls (31.5 
months). When comparing these results with the 
results of a similar study conducted in Thailand, 
where the mean age of diagnosis of cow’s milk 
allergy was 14.8 months, it may be concluded 
that the confirmation of cow’s milk allergy in 
the studied population of children from the Vu-
kovar–Srijem County was relatively late (Ngam-
phaiboon et al., 2008).
The study further showed that 56.5% of subjects 
with confirmed allergy to cow’s milk lived in the 
village and 22.2% in the town, which is consist-
ent with the results of a similar study conducted 
in Poland in the population of children aged up 
to three years, which showed that the prevalence 
of nutritional allergies, including those to cow’s 
milk was higher among children who lived in the 
village (Malinowska et al., 2002). Possible rea-
sons for the frequent occurrence of cow’s milk 
allergy in children from rural areas compared to 

children from the town is the earlier introduction 
of unprocessed cow’s milk in the diet of infants 
and young children in the village compared to 
the town which consequently leads to more fre-
quent development of allergic reactions (Vrdol-
jak, 2014).
This study has several limitations that should be 
considered when evaluating the obtained results. 
One of the limitations refers to the small num-
ber of children from the Vukovar–Srijem Coun-
ty - suspected of having cow’s milk allergy and 
consequently small number of children with con-
firmed allergy to cow’s milk. Second limitations 
refers to the lack of application of the specially 
designed questionnaire that would serve as a tool 
for collecting additional data concerning the sub-
jects’ personal and family history and informa-
tion about possible risk factors for the occurrence 
of cow’s milk allergy among each of them.

Conclusions

This study indicates that the cow’s milk allergy 
is relatively frequent within the observed popula-
tion of children from the Vukovar-Srijem County 
pointing to the need for further evaluation of this 
issue. In addition, the study has shown that the 
diagnosis of cow’s milk allergy in Croatia is still 
relatively late. Bearing in mind that early diag-
nosis of the condition is crucial for the adequate 
treatment of the affected child one must make ad-
ditional efforts for earlier diagnosis of such con-
dition that would also improve the therapeutic 
approach to affected children.
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Summary
The study examined the influence of ultrasound-assisted extraction and solid-liquid extraction with 80% 
of aqueous ethanol solution on the total phenolics, total flavonoids and total colour change of extracts 
from different varieties of figs (Bjelica, Termenjača, Crnica, Bružetka bijela and Šaraguja). The total 
phenolic content was determined by using Folin Ciocalteau assay. The content of total flavonoids was 
measured spectrophotometrically by using the aluminium chloride colourimetric assay. Colour changes 
were obtained by chromameter CR-400 (Minolta) in L*a*b* colour model. Ultrasound-assisted extrac-
tion showed highest total phenolic content (up to 13.72%) and total flavonoid content (up to 18.55%) 
compared to classic solid-liquid extraction. According to given results total colour changes of extracts 
were reduced (up to 32.1%) applying ultrasound. Significant difference was found between the total 
phenolic and total flavonoid content according to different varieties of fig. 

Keywords: fig, extraction, phenolics, flavonoids, colour

Introduction

The cultivated fig (Ficus carica L.) belongs to 
botanical family Moracea. Figs are a widespread 
species commonly grown, especially in warm, 
dry climates and they are mostly concentrated in 
the Mediterranean. Figs are an excellent source 
of minerals, vitamins and dietary fibre, fat and 
cholesterol-free and contain essential amino ac-
ids as well as high content of phenolic substances 
(Slavin, 2006; Solomon et al., 2006). 
Phenolic compounds represent an important 
component of fruit because of their significantly 
contribution to the taste, colour and nutritional 
value of fruits (Veberic et al., 2008), and in recent 
years have been the subject of scientific research 
for many researchers because of their positive ef-
fects on human health, which is attributed to the 
antioxidation activities.
Extraction is an important step in isolation and in 
later identification and quantification of phenolic 
compounds (Cacace and Mazza, 2003). Solid-
liquid extraction is a commonly used method of 
isolation phenolic compounds from plant materi-

als. Selection of solvents is one of the most im-
portant steps in the extraction, and in previous 
studies the most commonly used solvent for the 
solid-liquid extraction of phenolic compounds 
from plant materials are methanol, ethanol and 
their liquid mixtures with different content of 
water and other organic solvents such as acetone, 
ethyl acetate (Naczk and Shahid, 2004).
Ultrasound-assisted extraction is an inexpensive, 
simple and efficient alternative to conventional 
extraction techniques. The main benefits of use 
of ultrasound in solid–liquid extraction include 
the increase of extraction yield and faster kinet-
ics. Ultrasound can also reduce the operating 
temperature allowing the extraction of thermola-
bile compounds (Wang and Weller, 2006).
 The phenol content from fig have been recently 
analysed by Duenas et al. (2008), Solomon et al. 
(2006) and Veberic et al. (2008), but literature 
data about the influence of different extraction 
methods on the extractability of phenolic com-
pounds from figs are scarce. This study examined 
the influence of ultrasound-assisted extraction 
and solid-liquid extraction with 80% of aqueous 
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ethanol solution on the total phenolics, total fla-
vonoids and total colour change of extracts from 
five different autochthonous varieties of figs 
(Bjelica, Termenjača, Crnica, Bružetka bijela 
and Šaraguja).  

Materials and methods

Material

Fruits from five selected commercial fig (Ficus 
carica L.) varieties: Bjelica, Termenjača, Crnica, 
Bružetka bijela and Šaraguja were harvested in 
region of Istria at the optimal ripening time (given 
by experts in agronomy) in year 2008.  Fig sam-
ples were frozen at -20 °C and than freeze dried 
in the freeze drying equipment (LIO-10P, Kam-
bic d.o.o., Slovenia). Samples were grounded a 
blender before the extraction. Dry matter content 
of fig samples were determined by drying of 5 g 
milled fig samples at 105 °C to constant mass. 
Analyses were done in duplicate and the average 
dry matter content was noted as percentage (%). 
The content of dry matter was in range from 85-
88% depending from fig variety of samples used 
in this study.

Solid-liquid extraction

In the test tubes, 0.5 g of fig sample was mixed 
with 20 ml of 80% aqueous ethanol solution. The 
extraction process was conducted in laboratory 
scale by using water bath (Julabo SW-23, Ger-
many) with shaking (200 rpm) for 15 minutes 
at 50 °C. All extraction runs were performed in 
duplicate. Obtained extracts were separated from 
rough particles after extraction by decantation 
and were centrifuged (Sigma 2-16, Germany) 
for 10 minutes on    10 000g. Supernatant was 
decanted and updated to the known volume (20 
ml). Supernatant was stored at +4 °C until further 
analysis.
 
Ultrasound-assisted extraction

Fig samples (0.5 g) were extracted by 80% aque-
ous ethanol solution (20 ml) as a solvent. The ex-
traction process was carried out using ultrasonic 
bath (Sonorex Super RK 100 SH) at the 50 °C for 

15 minutes in two repetitions. 
Ethanol extracts were centrifuged at 10 000 g for 
10 minutes and pooled with extraction solvent. 
Supernatant was stored at +4 °C until further 
analysis.

Total phenolic content (TPC)

The concentration of total phenolic compounds 
in the extracts was determined by Folin-Ciocal-
teau micro-method (Waterhouse, 2009) as fol-
lows: 40 μl of extract was mixed with 3160 μl 
of distilled water and 200 μl of Folin-Ciocalteau 
reagent. After 30 seconds to 8 minutes, 600 μl 
of 20% of sodium carbonate solution was added. 
All test tubes with mixture were shaken for 10 
seconds on the Vortex and incubated in a water 
bath at 40 °C. Absorbance was measured after 
15 min on UV/VIS spectrophotometer (UV 1700 
Shimadzu, Japan) at 765 nm against blank sam-
ple. Blank sample was prepared with water in-
stead of extract. Determination of total phenolic 
compounds was carried out in a duplicate and 
calculated from the calibration curve obtained 
with gallic acid, which was used as a standard 
and final results were recalculated and expressed 
as gallic acid equivalent per dry basis of fig sam-
ples (mg GAE/gdb).

Total flavonoid content (TFC)

The concentration of total flavonoid compounds 
in the extracts was determined by the aluminium 
chloride colourimetric assay (Marinova et al., 
2005) as follow: 1 ml of extract was added  to 10 
ml volumetric flask containing 4 ml of distilled 
water and 0.3 ml 5% NaNO2. After 5 min, 0.3 
ml 10% AlCl3 was added. At 6th min, 2 ml 1 M 
NaOH was added and the total volume was made 
up to 10 ml with distilled water. The solution 
was mixed well and the absorbance was meas-
ured against prepared reagent blank at 510 nm. 
Determination of total flavonoid compounds was 
carried out in a duplicate and calculated from 
the calibration curve obtained with (+)-catechin, 
which was used as a standard and final results 
were recalculated and expressed as (+)-catechin 
equivalent per a dry basis of fig samples (mg CE/
gdb).
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Colour measurement

The colour of samples was measured using Mi-
nolta CR-400 Chromameter. The figs were milled 
in a coffee grinder to obtain fine powder. Analy-
ses of colour values were done twenty times 
for each sample. Three parameters, L (light-
ness), a (redness) and b (yellowness), were used 
to study changes in the colour. L refers to the 
lightness of the samples and ranges from black 
= 0 to white = 100. A negative value of a indi-
cates green, while a positive one indicates red-
purple colour. Positive b indicates yellow and 
negative blue colour. The total colour difference 
(ΔE) was calculated as follows (Hunter, 1975):                

( ) ( ) ( )2 22

0 0 0
ÄE= L L + a a + b b − − −       (1)

                                                                                    
where L0, ao and b0 indicate colour parameters 
of fresh fig samples. Fresh fig samples were used 

as the reference and a higher ΔE represents great-
er colour change from the reference material. 

Statistical analysis

Statistica 7.0 (Stat Soft Inc., USA) was used for 
data analyzing. One-way analysis of variance 
(ANOVA) and multiple comparisons (post-hoc 
LSD) were used to evaluate the significant differ-
ence of the data at p<0.05. Data were expressed 
as means ± standard deviation. Experiments were 
replicated two times for statistical purpose.

Results and discussion

The aim of this study was to examine the influ-
ence of ultrasound-assisted extraction and solid-
liquid extraction with 80% of aqueous ethanol 
solution as a solvent on the total phenolics, total 
flavonoids and total colour change of extracts 
from five different autochthonous varieties of 
figs: Bjelica, Termenjača, Crnica, Bružetka bijela 
and Šaraguja. (Fig. 1).   

BJELICA TERMENJAČA ŠARAGUJA BRUŽETKA BIJELA CRNICA
Fig. 1. The autochthonous fig varieties in Istria (Croatia) 

Dry matter content in all experimental runs was 
determined and the results of total phenol and to-
tal flavonoid concentrations were expressed on 
dry basis, which generally provides more accu-
rate and reliable data comparison.
Fig. 2 showed the total colour change (ΔE) of 
freeze dried fig samples. It can be seen that fig 
sample variety Crnica showed the smallest to-
tal colour changes, while fig sample variety 
Termenjača showed the highest colour changes 
according to fresh fig sample. An ANOVA analy-
sis showed the existence of four groups which 
differed significantly (p < 0.05) from one to an-
other according to different fig varieties. Rep-
resented results show that there are no statisti-

cally significant differences according to colour 
changes between freeze dried fig samples variety 
Bjelica and Bružetka bijela.
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Fig. 2. Total colour change (ΔE) of freeze dried fig samples
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Fig. 3 showed the total colour change (ΔE) of ex-
tracts obtained by ultrasound-assisted extraction 
and solid-liquid extraction with 80% aqueous 
ethanol solution from different fig varieties. It 
can be seen that total colour changes of extracts 
were significantly reduced applying ultrasound 

up to 31.1% in fig variety Bjelica, 6.2% in fig 
variety Termenjača, 15.2% in fig variety Crnica, 
26.6% in fig variety Bružetka bijela and up to 
3.1% in fig variety Šaraguja compared to classic 
solid-liquid extraction. 
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Fig. 3. Total colour change (ΔE) of extracts from different fig varieties

Fig. 4 and Fig. 5 showed the influence of two in-
vestigated extraction methods on total phenolic 
content and total flavonoid content in different 
fig extracts, respectively. The aqueous ethanol 

solution was selected as solvent due to environ-
mental safety, low cost and less toxicity, unlike 
the other solvents (e.g. methanol). 
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Fig. 4. Effect of extraction type on total phenolic content in different fig extracts 
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Although for the food purposes water represent-
ed the best solvent selection, as a polar solvent 
(such as the phenolic compounds) water ex-
tracted the other undesirable macromolecules as 
well (protein, polysaccharide, etc.) especially at 
higher temperatures and pressures (Rostagno et 
al., 2003; Tsao and Deng, 2004). Spigno et al. 
(2007) found that a higher content of water in the 
ethanol/water solution (concentration of aqueous 
ethanol solution lower than 50%) reduced the 
extraction of polyphenols. Also, Rostango et al. 
(2004) found that it is necessary to add a certain 
amount of water in the extraction solvent in order 
to improve the extraction of phenolic compounds. 

The water content higher than 60% resulted in a 
reduction of the extraction yield the same com-
ponents. Using pure ethanol as solvent reduced 
the extraction efficiency since the polyphenols, 
due to a number of hydroxyl groups (such as fla-
vonoids, glycosides), are hydrophyl, and as such 
generally more soluble in water-ethanol solutions 
than in pure alcohol. The reason for low content 
of phenolic substances in water extracts can also 
be the increased activity of enzymes (polyphenol 
oxidase, PPO) that degraded phenolic substances 
unlike alcoholic media in which the same is inac-
tive (Lapornik  et al., 2005).
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Fig. 5. Effect of extraction type on total flavonoid content in different fig extracts

Represented results (Fig. 4 and Fig. 5) showed 
that ultrasound-assisted extraction increased the 
total phenolic content (up to 13.72%) as well 
as the total flavonoid content (up to 18.55%) in 
fig samples. The reason for this is the mechani-
cal effects of ultrasound which caused a greater 
penetration of solvent into cellular materials and 
improved mass transfer. Ultrasound in extraction 
can also disrupt biological cell walls, facilitating 
the release of contents. The efficient cell disrup-
tion and effective mass transfer can increased the 
extraction yield and, furthermore, ultrasound can 
even improved the quality of extracts (Mason et 
al., 1996; Wang and Weller, 2006). The highest 
concentration of total phenols was obtained from 
fig extracts variety Crnica, while the lowest con-

centration of total phenols was achieved from 
fig variety Bjelica. Statistical analysis (ANOVA, 
post-hoc LSD, p<0.05) showed that applied ex-
traction methods had no statistically significant 
influence only on total phenolic content in the 
fig samples variety Crnica. The darker varieties 
of figs resulted in the highest content of pheno-
lics and flavonoids compare to white type of figs 
such as analyzed variety of fig Bjelica. The simi-
lar results have been published by Veberic et al. 
(2008), where the phenol content in the white va-
riety of fig (“Škofjotka”) was significantly lower 
than in the darker varieties (“Miljska figa” and 
“Črna petrovka”).
Similar data for the extraction yield of phenol-
ic compounds from figs had been published by 
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other authors, where specific differences exist 
because of different methodologies of experi-
mental work, sample diversity (climate, variety, 
etc.) or part of the sample from which extraction 
was carried out (fruit with or without skin, pulp, 
leaves) and ways of expression the content of 
phenolic compounds (expressed on the mass of 
fresh sample, or on the mass of dry matter) in 
the sample. Marinova et al. (2005) were deter-
mined the phenolic content from freeze-dried fig 
samples with 80% aqueous methanol solution at 
room temperature. The extraction yield of total 
phenolic content from fig sample was expressed 
as mg gallic acid equivalents GAE/100g fresh 
weight (TPC = 59.0 mgGAE/100g fresh mass) 
and total flavonoid content was expressed as mg 
catechin equivalents CE/100g fresh weight (TFC 
= mgCE/100g fresh mass). 

Conclusions

According to experimental results in this study, 
ultrasound-assisted extraction showed the high-
est total phenolic content (up to 13.72%) and to-
tal flavonoids content (up to 18.55%) compared 
to classic solid-liquid extraction. Represented 
results show that total colour changes of extracts 
were reduced (up to 32.1%) applying ultrasound. 
Significant difference was found between total 
phenolic and total flavonoids content according 
to different varieties of fig. The darker varieties 
of figs resulted in the highest content of phe-
nolics and flavonoids compare to white type of 
figs. Ultrasound can increase the extraction yield 
and improved the quality of extracts. Additional 
research is required to investigate the chemical 
composition of these phenolic compounds in fig 
samples.
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Summary
Identification and quantification of the major polyphenols, and antioxidant activity (AOA), in the peel of 
apple varieties, Granny Smith (GS) and Gold Rush (GR), during storage and over two growing seasons 
(2011 and 2012) were examined.GR had higher amount of flavan-3-ols, dihydrochalcones, and flavonols 
compared to GS. Of all polyphenolic groups, flavonols were the most influenced by the climacteric con-
ditions during the growing season. The higher amount of phenolic acids was detected in 2012 for the 
both apple varieties. Dihydrochalcones were influenced more by the variety than by the climacteric con-
ditions during growing season. Changes in polyphenol content (TPC) and AOA during storage depended 
on the variety. Samples of apple peel powder, after storage, preserved the most of the antioxidants and 
functional properties, suggesting that apple peel powder may be used in a various food products to add 
phytochemicals and promote good health.

Keywords: Apple by-product, Phenolics, Freeze-drying, Antioxidant activity 
Introduction

Recently, a general consensus has been achieved 
to sustain the hypothesis that the specific intake 
of foods and beverages, containing relatively 
high concentrations of phytochemicals such as 
flavonoids, may play a meaningful role in reduc-
ing cardiovascular disease (CVD) risk through 
an improvement in vascular function and a mod-
ulation of inflammation (Habauzi and Morand, 
2012): Apples are generally considered “healthy 
food” with the existing saying “An apple a day 
keeps the doctor away”. Like in other fruits and 
vegetables, polyphenols are the main ingredients 
that are considered to have a positive impact on 
health (Boyer and Liu, 2004; Xiuzhenet al.,2007; 
Hyson, 2011):The phytochemical composition 
of apples varies greatly between different vari-
eties of apples, and it was found that there are 
also small changes in phytochemicals during 
the maturation and ripening of the fruit (Kon-
do et al.,2002; McGhieet al.,2005; Wojdyło et 
al.,2008):Ceymannet al.(2012) conducted study 
on 104 European apple varieties for 12 polyphe-
nols by UHPLC–MS. This study is one of the 
more comprehensive evaluations of the polyphe-
nol content and profile of different apple varieties 

so far. They identified two main classes of ap-
ples based on their polyphenol profile: those rich 
in flavan-3-ols and those rich in phenolic acids. 
From this and other studies it could be concluded 
that polyphenol profile of apples are highly va-
riety dependent (Łata and Tomala, 2007; Łata, 
2007; Matthes and Schmitz-Eiberger, 2008; 
Wojdyło et al., 2008; Neveuet al., 2010; Ceyman-
net al., 2012): The concentration of polyphenols 
is influenced by the environmental factors and by 
the geographic region, storage, and growing sea-
son. Various authors reported seasonal effect on 
antioxidant capacity and polyphenols (Matthes 
and Schmitz-Eiberger, 2008; Mainlaet al., 2011; 
Keverset al., 2011):Strackeet al., (2009) report-
ed growing season variations in the antioxidant 
capacity and the polyphenol content up to 20%. 
In conflict to this van Der Sluiset al. (2001) and 
Guyotet al. (2003) observed little or no seasonal 
effect on antioxidant capacity and polyphenol 
concentration in apple varieties when they com-
pared the results of different growing seasons. 
However, at the present time, the influence of 
pre-harvest factors on polyphenol profiles has 
only been investigated in relation to growing 
season, and the impact of the other pre-harvest 
factors on polyphenol profile remains unknown. 
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Polyphenols seem to be stable during storage. 
Regarding apple peel, it was reported that phe-
nolic metabolism in apple peel is relatively sta-
ble, and the health benefits of phenolics in ap-
ple peel should be maintained during long-term 
storage, while some studies reported increase of 
TPC (first 60 days) and decrease after 100 days 
(Lattanzioet al.,2001; van der Sluiset al.,2001; 
Golding et al.,2001; Napolitano et al.,2004): In 
contrast, some researchers found that epicat-
echin, quercetin glycosides and procyanidins in 
GS apples generally decreased during storage 
(Pirettiet al.,1994): The majority of researchers 
reported that no change occurred in the concen-
trations of simple phenols (mainly chlorogenic 
acid), flavonoids and anthocyanin during storage 
(Perez-Ilzarbeet al.,1997; Awad and de Jager, 
2000; Golding et al.,2001):
In 2000, it was estimated that 2.7 million deaths 
(4.9%) and 26.7 million disability adjusted life 
years (DALYs; 1.8%) were attributable to low 
fruit and vegetable intake globally. Manny dis-
eases could be prevented by increasing dietary 
intake of fruits and vegetables to the minimum 
recommended daily intakes established by the 
WHO (Lock et al.,2004): One way of increas-
ing the intake of phytochemicals from fruit and 
vegetable is restoration and enrichment of food 
products with by-products obtained from fruits 
and vegetables processing industry.
During apple juice, sauce and canned apple man-
ufacture, the antioxidant - rich peels of apples are 
discarded. It is known that apples and especially 
their skins have high concentration of phenolic 
compounds, dietary fiber, and minerals and may 
assist in the prevention of chronic diseases (Wolf 
et al., 2003; Biedrzyckaet al., 2008; Denis et al., 
2013): Some authors found that on average 46% 
of the polyphenolics in the whole apples were in 
the skin (McGhieet al., 2005): It is well known 
that freeze–drying is superior process of dehy-
dration. Freeze-drying utilizes the principle that 
under high vacuum, frozen water is directly re-
moved by sublimation of ice without passing 
through intermediate liquid stage, those provid-
ing product with no damage, little or no loss in 
sensory qualities, and a porous honeycomb struc-
ture (Sethiet al.,2007):The aim of this work was 
to investigate how rich is the freeze-dried apple 

skin in polyphenols in order to be used in a vari-
ous food products.

Materials and methods

Chemicals

Folin-Ciocalteu reagent was purchased from 
Kemika (Zagreb, Croatia), 2,6-dichlorophenol 
indophenols, phloretin, catechin, epicatechin, ru-
tin, quercitin, chlorogenic acid, caffeic acid from 
Sigma Chemical Co. (St. Louis, USA), 2,2’-az-
inobis-(3-ethylbenzothiazoline-6-sulfonate), 
2,2-diphenyl-1-picrylhydrazyl, procyanidin B2 
from Fluka (St. Louis, USA) phlorizin from Al-
dricht (St. Louis, USA), methanol (HPLC gradi-
ent grade), and o-phosphoric acid (85%) from 
Panareac (Barcelona, Spain):

Apple varieties used for experiment

Actual apple varieties, Granny Smith (GS), and 
Gold Rush (GR) were harvested from the Agri-
cultural Institute (Osijek, Croatia) in 2011 and 
2012. Both apple varieties were stored in the 
commercial storage facility under the normal at-
mosphere at 2-6 oC before they were purchased 
for study. Physical and chemical analysis was 
carried on the whole apples (flesh and peel): To-
tal polyphenol content (TPC) and antioxidant ac-
tivity (AOA) of the apple peels were evaluated 
immediately after harvesting and after freeze–
drying, and after 1 and 6 months of storage.

Physical and chemical analysis

Apples were held at room temperatures for cca 
1 h before preparing for analysis. Before the ap-
ple fruits were disintegrated (Braun Multiquick 
Professional 600 Watt Turbo) for the analysis the 
core was removed. Content of soluble solids of 
apples were measured with table Abbe refrac-
tometer and is given in Brix (°Brix): Acids were 
measured by titration with 0.1 M NaOH and phe-
nolphthalein as an indicator and given in g/100 
g, as malic acid. Reducing and total sugar con-
tent was determined by Luff Schoorl’s method 
(Eganet al., 1981), and vitamin C (L-ascorbic 
acid) by volumetric method - titration with di-
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chlorophenol indophenol (DCPIP):

Freezing and freeze – drying

Before freeze-drying apple peels were firstly dis-
integrated and then placed in a plastic bags and 
frozen at -18 °C for 12 h before freeze-drying 
in laboratory freeze-dryer (Christ Freeze Dry-
er, Gamma 2-20, Germany): Drying conditions 
were as follows: freezing temperature: -55 °C; 
the temperature of sublimation: -35 °C to 0 °C; 
and the vacuum level: 0.220 mbar. The tempera-
ture of isothermal desorption varied from 0 °C to 
22 °C under the vacuum of 0.060 mbar. Freeze-
drying lasted about 48 h until the total content of 
solids was 94-98%.

Determination of total polyphenol content

The extraction of polyphenols from prepared ap-
ple peels was carried out with acidified methanol 
(1 g apple purée in 10 mL acidified methanol): 
The samples were held at the ambient tem-
perature for 1 h. After 1 h mixture was filtered 
through pleated filter paper. The extracts were 
used for the determination of TPC and AOA. Ex-
traction of phenolics for identification of pheno-
lics were performed as follows: phenolics were 
extracted from freeze-dried samples (250 mg) 
using 80% aqueous methanol (5 mL): The mix-
ture was sonicated for 15 min and centrifuged 
at the room temperature for 15 min. After ex-
traction samples were filtered through 0.45 µm 
poly(tetrafluoroethylene) syringe-tip filter and 
extracts were used for HPLC analysis.
The TPC was determined by the modified colori-
metric Folin-Ciocalteu method (Ough and Am-
erine, 1988): 0.2 mL of apple extract and 1.8 mL 
of deionizer water were added to a 23 mL test 
tube. 10 mL of Folin-Ciocalteu reagent (1:10) 
was added to the solution, and finally 8 mL of 
7.5% of sodium carbonate (Na2CO3) solution 
was transferred into the test tubes. The color was 
developed in 120 min, and the absorbance was 
read at 765 nm by spectrophotometer (Jenway 
6300, Bibby Scientific, UK): The measurements 
were performed in triplicates for each sample 
and the average value was interpolated on a gal-
lic acid calibration curve and expressed as g of 

gallic acid per kg of sample equivalents (g GAE/
kg) of sample.

Antioxidant activity determination

2,2′-Azino-bis-3ethylbenzothiozoline-6-sulfonic 
acid diammonium salt (ABTS) scavenging activ-
ity
ABTS assay followed the method of Arnaoet 
al.(2001) with some modifications. The results 
were expressed as mmol trolox equivalents 
(TE)/100 mL of sample. Additional dilution was 
needed if the measured ABTS value was over the 
linear range of the standard curve.
1, 1-Diphenyl-2-picryl-hydrazil (DPPH•) scav-
enging activity
For DPPH assay 0.2 mL of the apple extract 
was diluted with methanol (2 mL), and 1 mL of 
DPPH solution (0.5 mM) was added. After 15 
min the absorbance was measured at 517 nm 
(Brand-Williams et al.,1995): The results were 
expressed as mmol trolox equivalents (TE)/100 
mL of sample. Additional dilution was needed 
if the measured DPPH value was over the linear 
range of the standard curve.

Identification of phenolics

The analytical HPLC system employed con-
sisted of a Varian LC system (USA) equipped 
with a ProStar 230 solvent delivery module, and 
ProStar 330 PDA Detector. Phenolic compounds 
separation was done in an OmniSpher C18 col-
umn (250 x 4.6 mm inner diameter, 5 μm, Varian, 
USA protected with guard column (ChromSep 1 
cm x 3 mm, Varian, USA): The data were col-
lected and analyzed on IBM computing system 
equipped with Star Chromatography Workstation 
software (version 5.52): The same solvents and 
gradient elution program were used in determi-
nation of phenolic acids and flavonols. Solvent 
A was 0.1% phosphoric acid and solvent B was 
100% HPLC grade methanol. The elution condi-
tions were as follows: 0-30 min from 5% B to 
80% B; 30-33 min 80% B; 33-35 min from 80%, 
B to 5% B; with flow rate=0.8 mL/min (Jakob-
eket al.,2007): Phenolic standards were used to 
generate characteristic UV – vis spectra and cali-
bration curves. Individual phenolics in the sam-
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ple were tentatively identified by comparison of 
their UV – vis spectra and retention times with 
spiked input of polyphenolic standard. Three rep-
licated HPLC analyses were performed for each 
sample.

Statistical analysis

All measurements were done in triplicate and 
data were expressed as mean ± standard devia-
tion. The experimental data were subjected to 
an one-way analysis of variance (ANOVA) and 
Fisher’s LSD were calculated to detect signifi-
cant difference (p ≤ 0.05) between the mean val-
ues. Statistical analyses were performed with the 
statistical program MS Excel (Microsoft Office 
2007 Professional):

Results and discussion

Effect of variety

Apples, and especially their skins, contain the 
polyphenol groups (flavonols, flavan-3-ols, phe-
nolic acids, dihydrochalcones) of which the main 
compounds are: epicatechin, procyanidin B2, 
phloretin xyloglucoside, phloridzin, and chlo-
rogenic acid. GS and GR apple peel contained 
an additional six quercetin glycoside (glucoside-
galactoside, rhamnoside, xyloside, arabinoside, 
and rutinoside): Differences in phenolic profile 
between GS and GR apple peel were only in lev-
els of certain phenolic compounds. Apple variety 
GS contained the lower sum of polyphenols de-
termined by HPLC than GR. 

Table 1. The physicochemical parameters of GS and GR apple varieties

Granny Smith Gold Rush
Parameters 2011 2012 2011 2012
The average fruit weight (g) 206.83 ± 11.2 168.51 ± 17.5 192.74 ± 12.6 107.95 ± 9.3
Hardness (kg/cm2) 9.9 ± 0.170 9.64 ± 0.090 10.33 ± 0.123 10.02 ± 0.206
Moisture (%) 83.76 ± 0.104 81.49 ± 0.111 82.84 ± 0.034 82.89 ± 0.014
Soluble solids (° brix) 12.03 ± 0.150 14.63 ± 0.060 15.00 ± 0.000 14.13 ± 0.120
L-ascorbic acid (mg/100 g) 5.47 ± 0.240 7.80 ± 0.201 8.42 ± 0.450 4.75 ± 0.000
Acids (g/100 g of malic acid) 0.48 ± 0.010 0.63 ± 0.000 0.51 ± 0.040 0.38 ± 0.019
pH 3.33 ± 0.010 3.31 ± 0.014 3.72 ± 0.02 3.80 ± 0.016
Sugars
Reducing 6.45 ± 0.24 7.25 ± 0.034 6.21 ± 0.12 7.35 ± 0.018
Total 9.19 ± 0.180 9.86 ± 0.028 8.08 ± 0.14 9.27 ± 0.072
TPC (g EGA/kg)
Peel 3.11 ± 0.138 2.88 ± 0.062 3.53 ± 0.059 3.57 ± 0.072
Peel + Flesh 1.06 ± 0.034 1.29 ± 0.068 1.07 ± 0.024 1.14 ± 0.007
Flesh 0.76 ± 0.015 0.90 ± 0.046 0.97 ± 0.049 1.05 ± 0.019
AOA
ABTS (mmol TE/100ml)
Peel 47.89 ± 0.07 49.28 ± 1.127 54.08 ± 0.686 54.83 ± 0.259
Peel + Flesh 7.00 ± 0.242 7.35 ± 1.068 11.99 ± 0.484 12.78 ± 0.880
Flesh 4.26 ± 0.348 3.35 ± 0.816 9.06 ± 0.461 8.92 ± 0.432
DPPH (mmol TE/100ml)
Peel 3.89 ± 0.299 4.03 ± 0.116 4.73 ± 0.064 4.61 ± 0.095
Peel + Flesh 1.69 ± 0.226 2.19 ± 0.052 1.79 ± 0.045 3.04 ± 0.070
Flesh 1.62 ± 0.008 2.04 ± 0.122 1.77 ± 0.048 2.66 ± 0.094
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Epicatechin with 8.6 – 14.1 mg/100 g and procya-
nidin B2 with 4.3 – 8.0 mg/100 g contributed the 
most to the total flavan-3-ol content. The phenol-
ic acids were dominated by chlorogenic acid with 
<lod-13.6 mg/100 g. Dihydrochalcones (phlorid-
zin and phloretin-xyloglucoside) were found in 
both varieties, but amount of dihydrochalcones 
in GS were relatively lower compared to those 
in GR (0.3 – 1.4 mg/100 g and 0.4 – 1.3 mg/100 
g, respectively): Flavonols were present in the 
range of 6.6 to 14.5 mg/100 g, among which rutin 
accounted for approximately half of the flavonols 
(4.0 - 5.6 mg/100 g): Comparing the polyphenol 
patterns of GS and GR, it can be seen that the to-
tal levels of flavan-3-ols and flavonols are similar 
in GS (2012) and GR (2011), but both varieties 
had slightly higher amounts of flavan-3-ols than 
flavonols. In samples GS (2011) and GR (2012) 
dominant polyphenol group was flavan-3-ols. 
Dihydrochalcones and phenolic acids contribute 
with proportions of approximately 4% and 20%, 
respectively to the polyphenol pattern of both 
analyzed varieties (Table 2): Summing up these 
polyphenol groups, analyzed by HPLC (Table 
2), the amounts were between 27 and 50 mg/100 
g FM (depending on growing season) which is 
lower than the TPC determined by the Folin-
Ciocalteu method with 288 to 357 mg gallic acid 

equivalents/100 g (Table 1): This comparison be-
tween these two methods showed that the latter 
was several times higher than the sum of poly-
phenols calculated from HPLC data. This trend 
was found in both apple varieties. The difference 
can be explained by poor specificity of the Folin-
Ciocalteu assay, which is known to measure addi-
tional components present in the extract (Single-
ton et al.,1999):Vrhovseket al.(2004) excluded 
these substances by an additional cleanup step on 
a C-18 cartridge. The consequence of this addi-
tional clean up step is that the TPC reported by 
Vrhovseket al.(2004) are lower than reported by 
other studies. For example, Sanoneret al.(1999) 
reported 128 mg epicatechin equivalents/100 g in 
the cortex area of Golden Delicious using epicat-
echin as a reference, compared to 86 mg catechin 
equivalents/100 g in the same variety reported by 
Vrhovseket al.(2004): GR had also higher AOA 
(Table 1): Higher AOA is associated with higher 
levels of procyanidin B2 and epicatechin, which 
is in accordance to results reported by Tsaoet 
al. (2005) for procyanidin B2 and epicatechin, 
which were the major contributors to the AOA 
of apple. Besides, GS apple fruits were bigger 
in size, with higher acid content, but of similar 
hardness and moisture content as GR apples.

Table 2. Polyphenol profile of apple peels of GS and GR apple varieties (mg/100g fw) in two apple seasons.

Granny Smith Gold Rush
Polyphenols 2011 2012 2011 2012
Procyanidin B2 4.25 ± 0.024c 4.31 ± 0.081c 5.68 ± 0.032b 7.97 ± 0.062a

Phloridzin 0.50 ± 0.163c 0.26 ± 0.016d 1.28 ± 0.016a 1.38 ± 0.081b

(-)Epicatchin 8.86 ± 0.260c 8.60 ± 0.1.65c 9.60 ± 0.098b 14.13 ± 0.227a

Phloretin xyloglucoside 0.37 ± 0.054c 0.37 ± 0.022c 1.31 ± 0.013a 1.02 ± 0.217b

Chlorogenic acid 1.56 ± 0.193c 10.24 ± 0.010b <lod 13.63 ± 0.044a

Caffeic acid 1.24 ± 0.035a 0.18 ± 0.001c <lod 0.18 ± 0.004b
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23.517 0.70 ± 0.038b <lod 2.51 ± 0.029a <lod
24.280 0.89 ± 0.025c 1.72 ± 0.034a 0.82 ± 0.005d 1.48 ± 0.050b

24.605 1.07 ± 0.034b 0.91 ± 0.019c 3.29 ± 0.035a <lod
24.848 <lod** 2.34 ± 0.036b 2.73 ± 0.018a 1.76 ± 0.058c

25.605 <lod 1.44 ± 0.008b 0.37 ± 0.003c 2.52 ± 0.088a

Rutin 3.96 ± 0.322d 5.47 ± 0.089b 4.78 ± 0.338c 5.54 ± 0.020a

*Quercetin glycoside retention times.
**<lod: below limit of detection (<0.15 mg/100 g). Each value is expressed as mean ± standard deviation (n = 3). Within the 
same row, means followed by different letters are significantly different at p ≤ 0.05, (ANOVA, Fisher’s LSD).
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Effect of growing season

All apples are collected from the orchard of the 
Agricultural institute Osijek near Osijek (45° 
32.041’, 18° 45.121’): Harvest dates, localiza-
tion, tree cultivation technique were the same in 
both growing seasons. Weather conditions are 
presented in Fig. 1.

 

Fig. 1. The weather conditions for growing season 
2011 and 2012. A - Mean monthly air temperature 
(°C); B – Sunshine (h); C –Precipitation (mm) in 
growing season.

According to data from 1960th to 2012, in both 
growing season, the mean air temperature was 
above average except for September (2011) 10.7 
°C, average is 11.2 °C. During June, July and Au-
gust (2011, 2012) the weather was fairly dry 1.7 
- 90.46% of the average precipitation for these 

three months fell. Only in May (2011, 2012) and 
September (2012), the precipitation was more 
than average for this period. Sufficient water sup-
ply may result with higher fruit weight; in arid 
years the fruit weight may be reduced including 
a lower dilution of the polyphenols in fruits, in 
contrast to a high fruit weight with a greater di-
lution. Sunlight hours in both growing seasons 
were longer than the average; however duration 
was slightly higher in 2012. Jackson and Lom-
bard (1993) reported that high content of poly-
phenols is induced during ripening at mean air 
temperatures between 9° and 29°C or high ra-
diation level. This report is consistent with our 
results since the higher polyphenol content was 
measured in 2012 compared to 2011. From 
these results we can also see that depending on 
growing season the level of polyphenol classes, 
flavan-3-ols and flavonols was inversely propor-
tional. GS had higher amount of flavan-3-ols in 
2011 and lower amount of flavonols compared 
to 2012, where we observed higher amount of 
flavonols and lower amount of flavan-3-ols. 
We have noticed opposite effect for GR where 
we found higher amount of flavonols and lower 
amount of flavan-3-ols compared to 2012, where 
we observed a higher amount of flavan-3-ols and 
lower amount of flavonols. Flavonols were the 
more influenced by the growing season. The ex-
tent of sun exposure could be a reason for those 
findings, because flavonols are located in the skin 
of the apple and their production is induced by 
sunlight (Awadet al.,2001): Additionally, the el-
evated light level provides more energy for car-
bon assimilation and thus more carbon resources 
for biosynthesis of polyphenols (Treutter, 2010): 
The highest amount of phenolic acids was detect-
ed in 2012 for both varieties. Polyphenol profiles 
remained fairly constant over the two years for 
both varieties, but amount of dihydrochalcones 
were influenced more strongly by the variety than 
by the growing year. That is in agreement with 
Guyotet al.(2003) who concluded an overall sta-
bility of polyphenol composition from one year 
to another, but also found significant year-to-year 
variations in the levels of individual polyphenol 
compounds, comparable to our own results. The 
significant difference between apples, in two 
growing seasons, was in the fruit size. Mean fruit 
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weight varied from 206.83 ± 11.2 g to 168.51 ± 
17.5 g per fruit for GS, and 192.74 ± 12.6 g to 
107.95 ± 9.3 g per fruit for GR in 2011 and 2012, 
respectively. The level of soluble solids, L-ascor-
bic acid and acids was higher in 2012 for GS, 
but in contrast to these levels they were lower for 
GR in 2012 (Table 1):Considering sugars both 
varieties had higher amount of reducing and total 
sugars in 2012.

Effect of storage

Freeze-dried apple peel was stored (180 days) in 
hermetically closed glass dish, and kept at room 
temperature. The TPC of GS was increased dur-
ing the storage, while TPC of GR was decreased. 
Same trend was observed with AOA. 

Table 3.Total phenol content and antioxidative activity of apple peel powder of GS and GR apple variety.
Apple variety Granny Smith Gold Rush
Growing season 2011 2012 2011 2012

TPC
(g EGA/kg)

0 day 1.79 ± 0.040 2.30 ± 0.106 3.19 ± 0.080 2.76 ± 0.087

30 day 2.04 ± 0.030 2.49 ± 0.060 2.91 ± 0.050 2.40 ± 0.056
180 day 2.06 ± 0.020 2.67 ± 0.121 2.77 ± 0.060 2.47 ± 0.261

ABTS
(mmol TE/100ml)

0 day 10.74 ± 0.640 26.73 ± 0.766 46.00 ± 0.170 36.29 ± 0.216
30 day 31.79 ± 0.360 29.99 ± 0.998 31.50 ± 0.050 34.41 ± 0.727
180 day 30.79 ± 0.450 28.80 ± 0.116 29.89 ± 0.160 25.18 ± 0.369

DPPH
(mmol TE/100ml)

0 day 2.51 ± 0.150 1.49 ± 0.029 2.37 ± 0.040 1.85 ± 0.058
30 day 2.78 ± 0.080 2.88 ± 0.086 1.30 ± 0.005 2.71 ± 0.066
180 day 1.79 ± 0.050 1.27 ± 0.133 0.52 ± 0.040 0.64 ± 0.044

An increase of TPC during storage was also re-
ported by Mareczeket al. (2000); Awad and de 
Jager (2000); Lattanzioet al.(2001): After stor-
age the levels of phloridzin, (-) epicatechin and 
phloretin xyloglucoside of GS peel remained 
approximately at the same levels. However, 
there was significant increase of procyanidin 

B2 and quercetin glycosides. After the storage, 
flavan-3-ols, dihydrochalcones and flavonols, 
in GS peel, were present in the range of 19.7 – 
20.6 mg/100 g; 1.1 – 1.3 mg/100 g; 11.5 – 15.7 
mg/100 g in 2011 and 2012, respectively. This in-
crease also increased AOA of GS peel (Table 3): 
Procyanidin B2, quercetin and its glycosides are 

Table 4. Polyphenol profile of apple peel powder of GS and GR apple varieties (mg/100g fw) after storage.
Granny Smith Gold Rush

 Polyphenols 2011 2012 2011 2012
Procyanidin B2 4.72 ± 0.098c 4.59 ± 0.048c 5.93 ± 0.204b 8.22 ± 0.275a

Phloridzin 0.46 ± 0.011d 0.78 ± 0.044c 1.23 ± 0.147b 1.36 ± 0.115a

(-)Epicatchin 8.88 ± 0.030b 9.06 ± 0.054b 9.58 ± 0.108b 14.35 ± 0.149a

Phloretin xyloglucoside 0.62 ± 0.051c 1.09 ± 0.022a 0.89 ± 0.036b 0.91 ± 0.086b

Chlorogenic acid <lod* <lod <lod 4.11 ± 0.020a

Caffeic acid <lod <lod <lod <lod

Q
ue

rc
et

in
* g

ly
-

co
sid

e

23.517 <lod <lod <lod <lod
24.280 1.82 ± 0.002bc 3.03 ± 0.018a 1.72 ± 0.010c 1.95 ± 0.004b

24.605 1.17 ± 0.063a 1.16 ± 0.008a <lod <lod
24.848 2.77 ± 0.048b 4.48 ± 0.028a 1.84 ± 0.016d 2.27 ± 0.006c

25.605 2.30 ± 0.004c 2.66 ± 0.018b 2.36 ± 0.022c 3.37 ± 0.013a

Rutin 3.61 ± 0.046b 4.39 ± 0.1.88a 3.36 ± 0.008c 4.43 ± 0.143a

*Quercetin glycoside retention times.
**<lod: below limit of detection (<0.15 mg/100 g).Each value is expressed as mean ± standard deviation (n = 3). Within the 
same row, means followed by different letters are significantly different at p ≤ 0.05, (ANOVA, Fisher’s LSD).

A. Lončarić/Ieffect of variety, growing season and storage on... (2014) 3 (2) 96-105

102



considered to be a strong antioxidant due to their 
ability to scavenge free radicals. The increase 
of AOA can also be explained by the presence 
of polyphenols with an intermediate oxidation 
state which can exhibit higher radical scaveng-
ing activity than the non-oxidized ones. Storage 
also influenced the level of dihydrochalcones and 
phenolic acids of GR, in both experimental years, 
while the level of flavonols was lower in 2012. 
However, levels of flavan-3-ols were higher after 
storage. Lattanzioet al.(2001), also, reported that 
after 60 days of storage the concentration of total 
phenolics in the skin of Golden Delicious apples 
increased. After the storage, flavan-3-ols, dihy-
drochalcones and flavonols, in GR peel, were 
present in the range of 18.5 – 22.6 mg/100 g; 2.1 
– 2.3 mg/100 g; 9.3 – 12.0 mg/100 g in 2011 and 
2012, respectively. Phenolic acids were the most 
susceptible to changes during storage. After the 
storage there was a complete loss of phenolic ac-
ids, in GS peel, only in the case of GR harvested 
in (2012) the loss was approximately 70%.

Conclusion

Differences in phenolic profile between compared 
apple varieties were only in levels of phenolic 
compounds. GR had higher amount of flavan-
3-ols, dihydrochalcones, and flavonols compared 
to GS. Of all the polyphenol groups, flavonols 
were more influenced by the growing year. The 
extent of sun exposure, during growing period, 
could be a reason, because flavonols are located 
in the skin of the apple and their production is 
induced by sunlight. For phenolic acids the dif-
ferences between the growing seasons were sig-
nificant and the highest amounts were detected 
for both varieties harvested in 2012. Dihydroch-
alcones were influenced more by the variety than 
by the growing season. During storage changes 
in TPC and AOA depended on the apple variety. 
The greatest difference was observed in levels of 
procyanidin B2 and flavonols. Apple peel pow-
der, stored for 1-6 months, preserved the most 
of antioxidants and functional properties, sug-
gesting that apple peel powder may be used in a 
various food products to add phytochemicals and 
promote good health.
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Summary
Elevated body mass is an important risk factor of many diseases like hypertension, diabetes, hyperlipi-
daemia, coronary heart disease etc. To reduce body weight various medicament, surgical, behavioural, 
dietetic and other approaches and methods are used. Education of patients is one of the key points in 
success, and besides solely implementation it is often used in combination with other methods. The aim 
of this study was to determine the influence of education in overweight and obese healthy and sick pa-
tients on the weight reduction. Study was conducted on the sample of 77 participants of which 39 were 
overweight and obese but otherwise healthy, 9 were patients with hypertension, 8 were diabetics, 11 
patients with gastrointestinal problems and 10 patients with food allergies. During the study observa-
tion period all participants were educated on the importance of balanced nutrition via the flyer, weekly 
menu and individual interview. The observation period was 3 months per person. Basic anthropometric 
measurements were conducted and BMI calculated for each participant at the beginning and at the end of 
the observation period. Average reduction in BMI was 3.26 units in overweight and obese but otherwise 
healthy participants, 3.40 units in patients with hypertension, 5.08 units in diabetics, 0.12 units in pa-
tients with gastrointestinal problems and 0.10 in patients with food allergies. Greatest average reduction 
in BMI was noticed in diabetics. Education on balanced diet and healthy lifestyle via the flyer, weekly 
menu and individual interview resulted in significant body mass reduction in healthy as well as in pa-
tients with diagnosis. Education of overweight and obese persons could be an important tool in weight 
management programs.

Keywords: obesity, body weight, hypertension, diabetes, allergies, gastrointestinal diseases, education, 
body weight reduction

Introduction

Balanced diet, physical activity and optimal 
body eight are important prerequisites in wellbe-
ing and health promotion of each person.
In assessment of the status of the nourishment 
simple anthropometric measurements like body 
weight and height from which body mass in-
dex (BMI) is calculated, skin fold and muscles 
circumference, waist circumference, underwa-
ter weighing, bioelectrical impedance and other 
similar techniques are used (Jašić, 2008). The 
most often used criterion is BMI. According to 
the BMI, persons with values between 25 and 30 
are considered as overweight, those with values 

between 30 and 35 as obese, while values above 
35 imply morbid obesity (Metelko, 2012).
According to the data from the World Health 
Organization (WHO) 1.5 billion people is over-
weight and more than 500 million of them are 
obese. Furthermore, projections indicate contin-
uous raise in those numbers in the future period 
(Medanić and Pucarin-Cvetković, 2012; Ng et 
al., 2014).
36.9 % of males and 38.0 % of women glob-
ally is overweight or obese. Prevalence of over-
weight and obesity is higher in developed than 
in undeveloped and transitional countries, but the 
continuous raise trend is visible in both of them. 
According to estimations cumulative number of 
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obese and overweight adults in Bosnia and Her-
zegovina is 57.3 % in males and 51.9 % females, 
while obese rates are 15.4 % in males and 20.4 
% in females (Ng et al., 2014). Health expenses 
due to the obesity caused problems in Europe 
contribute with 7 % to total health costs which is 
the same as the costs of the all carcinoma types 
together (Wilborn et al., 2005).
WHO defines obesity as a disease in which ex-
cess fat is accumulated to an extent that health 
may be adversely affected (Poirier et al., 2011). 
Obesity is a public health problem correlated 
with risk factors for the development of diseases 
like elevated blood pressure, diabetes, heart dis-
eases, dyslipidaemia, some carcinoma types, in-
fertility, spine diseases, skin infections, ulcers, 
gall stone and others (Steinberger and Daniels, 
2002; Wilborn et al., 2005; Gomes et al., 2010; 
SIGN, 2010; Wiltink et al. 2013). By reducing 
body weight symptoms of those diseased are re-
duced as well as the risk of their development 
(SIGN, 2010).
Patient education is one of the possible approach-
es and one of the most efficient methods in body 
weight reduction.
Healthy weight reduction demands professional 
diagnostics of underlying overweight causes, 
nourishment status assessment as well as the 
evaluation of other risk factors like socioeco-
nomic status, employment, marital status etc. 
Individualisation of diet based on patient’s di-
etary needs, preferences and habits is very im-
portant for healthy weight reduction. All nutri-
ents have to be represented in adequate amounts 
and gained from foods of low caloric value but 
with high shares of vitamins, minerals, dietary 
fibres and phytochemicals, e.g. high nutritional 
density foods (Mahan et al., 2008). Additionally, 
weight reduction diets which alter macronutrient 
contribution to the total energy intake should be 
avoided due to their potentially negative effects 
on health. For example, long term high protein 
diet can cause ketoacidosis, kidney and liver 
diseases, and bone mass reduction (Štimac and 
Turk, 2008).
Nutritional planning encompasses compiling the 
list of foods and meals for one or more days in 
line with dietary needs of a person (Šatalić and 
Alebić, 2008).

Physical activity varies in types and intensity 
among persons. To describe physical activity of 
a person metabolic equivalents (MET) are used. 
MET represents the ratio of work metabolic rate 
to a standard resting metabolic rate of 1 kcal/
kg/h. 1 MET is considered a resting metabolic 
rate obtained during quiet sitting. In comparison 
to quiet sitting, moderate physical activity takes 
3-6 MET and vigorous physical activity more 
than 6 MET (Ainsworth et al., 2005). Precise en-
ergy needs of each physical activity type depend 
on the body weight.
Positive impacts of the physical activity are 
multiplied with additional time and variability 
in physical activity types. The highest positive 
impact is achieved in persons who change their 
activity level from completely inactive to moder-
ately active. Recommended total training time is 
150 minutes of moderate or 75 minutes of vigor-
ous physical activity on a weekly basis, and sin-
gle short blocks of a 10 minutes are encouraged 
(US DHHS, 2008).
The aim of this study was to estimate the influ-
ence of education on the balanced nutrition and 
physical activity on the body weight reduction. 
Subjects were males and females of 20 up to 65 
ages, from rural and urban area, and study was 
conducted in „Salus“ private family practice in 
Tuzla.

Subjects and Methods

Study encompassed data collection, systematisa-
tion and classification and at the end analysis of 
data gathered by anthropometric measurements 
and data on health status of the patients on the 
first and final session.
On the first session initiated by the patient, per-
sonal information and data on dietary habits 
and lifestyle were gathered, and anthropomet-
ric measurements and medical diagnostics were 
conducted to determine nourishment and health 
status of the patient. Education of the patient was 
delivered through face to face individual inter-
view during which irregularities which patent 
makes in its diet are indicated and stressed to a 
patient. At the same occasion principles of the 
balanced diet aimed at the body weight reduc-
tion were highlighted to each patient. As a result 
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of the session, each patient received an individ-
ualised weekly diet plan which should be con-
ducted for the period of the three month. Follow 
up of the patients was continued after the three 
month period. On that occasion anthropometric 
measurements as well as all medical diagnostic 
conducted at the beginning of the cycle were re-
peated.
Study design was based on a retroactive insight 
into the medical records of the “Salus” Tuzla pa-
tients.

Participants

This study encompassed 77 subjects. Study sub-
jects were males (16 subjects) and females (61 
subjects), 20 up to 65 years old, partly from rural 
and partly from urban area. Some of the subjects 
were, aside from being overweight or obese, 
healthy, while others had additional health prob-
lems (Table 1).
Study encompassed only those subjects (pa-
tients) who returned for the control check-up 
session after the 3 month period of assigned diet 
and confirmed its adherence. Due to that fact 

an assumption was made that nourishment sta-
tus (overweight, obesity) was purported, among 
others, by the patient’s lack of knowledge on the 
observed subject, and that the result after the 3 
month treatment period was due to the conducted 
education and counselling.
Study relied exclusively on the anthropometric 
data from the medical records for which patients 
as well as the physician’s approval were gained.

Anthropometric measurements

Body weight measurement was conducted with 
an Omron Body Composition monitor BF511 
with the precision of ± 0.1 kg. Measurements 
were conducted in the morning, before meal, 
with clothes but without shoes.
Body height measurement was conducted with a 
clinical altimeter KaWe with the precision of ± 
0.1 cm. During the measurement patients were 
without shoes, and the measurement itself was 
conducted with head in Frankfurt position.
Body mass index (BMI) was calculated from the 
gained data on weight and height.

Table 1. Characteristics of the study participants
Participants Number of participants Share (%)

All participants 77 100
GENDER
Males 16 20.77
Females 61 79.22
LIVING AREA
Rural 33 42.85
Urban 44 57.14
HEALTH STATUS
Healthy patients with high body weight 39 50.65
Patients with allergies 10 12.99
Patients with gastrointestinal diseases 11 14.28
Patients with hypertension 9 11.69
Patients with diabetes 8 10.39

Menu for body weight reduction

With the aim of patient’s education weekly menu 
was created in line with up to date dietary guide-

lines (food pyramid) and guidelines for manage-
ment of obesity in adults (Tsigos et al., 2008). 
Besides guidelines for healthy nutrition created 
weekly menu respected patients individual pref-
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erences for various types of food. In menu design 
specially developed software and U.S. Food and 
Drug Administration (U.S. FDA) food composi-
tion tables were used to estimate caloric and nu-
tritive value (FNB, 2005).
Importance of stress avoidance, sleep quantity 
and quality as well as the physical activity were 
also stressed to each patient. Furthermore, each 
patient received recommendations for the appro-
priate physical activity (Tsigos et al., 2008; Hag-
gis et al., 2013). 
Patients were advised to follow prescribed menu 
for the following three month period.

Data analysis

Gathered data were analysed with respect to pa-
tient health status and gender.
Data analysis was conducted with MS Office 
Excel software (version 2003, Microsoft Corp., 
USA).

Results and Discussion

Nourishment status, prior and after the three 
month diet, of those study subjects which were 
treated only due to the elevated body weight
Average body mass index of study participants 
treated only due to the elevated body mass prior 
to education was 32.05 kg/m2. After the treat-
ment average body mass index reduction (∆BMI) 
was 3.26 BMI units and average body mass in-
dex value of the whole group was 28.79 kg/m2 
(Table 2). Average intensity of BMI reduction 
(ΔBMI/Δt) was 0.22 units higher in females than 
in males, what can be explained by higher mo-
tivation in females than in males. Influence of 
motivation is visible from the profile of study 
participants e.g. the fact that group consisted of 
only 16 males and 66 females.
Results of the study conducted in British adults 
confirmed that although most of the obese people 

are aware of their excessive body weight, only 
a small part of them is concerned about it and 
are trying to lose weight and only a minority had 
participated in a programme of weight control. 
Men´s awareness was lower than women´s (War-
dle and Johnson, 2002).
Results presented on the Fig. 1 show that women 
who were besides elevated body mass of good 
health tend to react on it and try to manage body 
weight earlier than men. At the same time, par-
allel position of the trend lines for both genders 
indicates that the efficiency of body weight re-
duction is the same in men and women.
Higher self-criticism towards the self perceived 
body image in women than in men, as well as the 
practice of earlier decision to start on a reduction 
diet, has been confirmed earlier. According to 
the results of the study conducted in Dutch men 
and women, 53 % of men and 39 % of women 
were overweight or obese but 56 % of men and 
52 % of women described their weight status as 
appropriate (Blokstra et al., 1999). 73.5 % of 
overweight British women correctly perceives 
them self as overweight, and additional 15.7 % 
of them perceives them self as very overweight. 
In total 94.5 % of obese British women are aware 
of their weight problem but even 50.5 % of them 
perceives themselves as only overweight instead 
of very overweight. More than 60 % of obese and 
overweight women are trying to lose weight, but 
about 50 % of them for this purpose chooses own 
diet, and only 5.9 % of overweight and 17.1 % of 
obese asks advice from the professional. At the 
same time, just 67.6 % of overweight British men 
perceives themselves as overweight or obese, al-
though correct self perception in obese subjects 
is almost as high as in women (92.7 %). 32.2 % 
of overweight and 56.0 % of obese men is trying 
to lose weight, and as same as women, they most 
often choose to achieve that by their own diet 
while advice from the professional seeks only 3.9 
% of overweight and 14.3 % of obese persons 
(Wardle and Johnson, 2002).
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Table 2. Body mass indexes before (BMI 1) and after (BMI 2) the education and three month diet period for indi-
vidual participants and average for the whole group of patients treated only for body mass reduction

Participant BMI1 BMI2 % 
change

Participant BMI1 BMI2 % 
change

1. 34.00 30.70 9.71 21. 37.00 35.00 5.41
2. 36.21 32.30 10.80 22. 16.00 16.00 0
3. 39.40 32.10 18.53 23. 18.50 19.00 2.70
4. 36.00 30.60 15.00 24. 24.00 24.00 0
5. 47.90 36.00 24.84 25. 27.00 25.00 7.41
6. 34.00 32.80 3.53 26. 27.00 24.00 11.11
7. 34.00 32.70 3.82 27. 28.00 27.60 1.43
8. 37.00 33.00 10.81 28. 29.00 27.00 6.90
9. 34.00 28.00 17.65 29. 29.00 25.60 11.72
10. 35.00 29.00 17.14 30. 30.00 25.00 16.67
11. 35.00 32.00 8.57 31. 30.00 26.10 13.00
12. 35.00 33.50 4.29 32. 30.00 28.00 6.67
13. 37.00 32.00 13.51 33. 31.00 27.00 12.9
14. 27.00 26.00 3.70 34. 33.00 30.50 7.58
15. 28.70 22.50 21.60 35. 33.00 28.30 14.24
16. 30.00 29.00 3.33 36. 34.00 31.20 8.24
17. 30.00 29.00 3.33 37. 34.20 30.30 11.40
18. 31.00 29.00 6.45 38. 36.00 33.00 8.33
19. 31.00 27.00 12.90 39. 39.00 35.00 10.26
20. 32.00 28.00 12.50 Average 32.05 28.79 9.55
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Fig. 1. Average body mass index before (BMI 1) and after (BMI 2) the education and three month diet period for males and 
females in the group of patients treated only for body mass reduction 

110

 A. Azabagić/Influence of education on body weight reduction (2014) 3 (2)  106-115



In spite of the general opinion that women 
perceive excessive body weight earlier than men 
it should be considered that the ability of self-
perception varies among ethnical groups. Due 
to that fact, public nutritional programs should 
be ethnic-specific and adjusted for the targeted 
population by addressing food and health in the 
context of their culture and taking in account the 
socioeconomic status of the group (Metcalf et al., 
2000).

Nourishment status, prior and after the three 
month diet, of those study subjects which were 
treated primarily for their diagnosed health 
problems
Besides healthy overweight and obese participants, 
this study encompassed 8 participants with 
diabetes, 9 participants with hypertension, 11 
participants with gastrointestinal problems and 
10 participants with food allergies (Table 1).
Average BMI value of the participants who were 

motivated to visit the physician primarily due 
to their diagnosed health problems was at the 
beginning of the study 32.06 kg/m2. By the end 
of the three month treatment and observation 
period average BMI of the group decreased 4.60 
%, and average BMI value was 30.19 kg/m2.
Average BMI of this group matches with the 
average values of overweight and obese but 
otherwise healthy participants whose results 
are mentioned above. In despite to the fact that 
this group had an additional motive to reduce 
weight (health status improvement) they had 
not managed to achieve the same average body 
weight reduction.
Unlike in the group of overweight and obese but 
otherwise healthy participants, in the group of 
participants with diagnosed health problems BMI 
value at the beginning of the study was same in 
men and women. Higher interest in women is 
visible via more intense body weight reduction 
in women than in men (Fig. 2).
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Fig. 2 Average body mass indexes before (BMI 1) and after (BMI 2) the education and three month diet period for males 
and females in the group of patients treated only for diagnosed medical problems

From 11 participants in the subgroup of patients 
who have contacted the physician due to diagnosed 
gastrointestinal problems 7 have managed to 
reduce body weight (63.64 % of the subgroup), 
while 4 remaining participants gained weight 
during the observed period. Considering the 
treated health issue, this subgroup encompassed 

one participant of the normal body weight status. 
In this patient dietary guidance resulted with 
gaining weight but in such intensity to remain in 
the same body weight status group – normal.
Considering the specificity of their health 
problem, from 10 participants in the subgroup 
of patients with allergies 6 were overweight or 
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obese while 4 were of normal weight status. In 
this subgroup, education on balanced nutrition, 
as well as the epistemology on the foods 
which causes their allergy combined with the 
individualised menu resulted in body weight 
reduction in 6 participants (60 % of the subgroup), 
while remaining 4 patients gained weight. 2 out 
of 4 who gained weight remained throughout the 
study in the normal weight category.
All 8 patients treated primarily for diabetes on the 
beginning of the observation period were obese 
according to the BMI (≥ 30 kg/m2) (SIGN, 2010). 
Considering the fact that elevated body weight 
is the risk factor in diabetics, as expected, body 
weight reduction was observed in all 8 patients 
(100 % of the subgroup). High intensity of BMI 
reduction was expected in this subgroup. ∆BMI 
values imply that the reduction is significant in 
all but one patient. Namely, diabetics undergo 
various educations in the public health system and 
therefore are aware that body weight reduction 
and after that body weight control is one of the 
most important elements of diabetes treatment. 
Results of the studies conducted in diabetics have 
confirmed that education on balanced nutrition 
plays an important role in disease control but 
the motivation for healthy behaviour must be 
patient driven. Furthermore, it is important that 
patients awareness, motivation and decision 
making comes first, and information and skills 
being considered as essential components to 
be “available on demand” rather than to be 
“imposed” (Maldonato et al., 2010). Education 

participants of this study in family practice Salus 
encompassed patients education on balanced 
nutrition but at the same time provided practical 
and individualised guide (weekly menu) which 
patients could follow during the study period. 
This probably contributed to such high success in 
body weight reduction of the study participants.
As same as the diabetics, all participants from 
the subgroup of the patients with diagnosed 
hypertension were obese (BMI ≥ 30 kg/m2) 
(SIGN, 2010). Also, as same as the diabetics, all 
patients in this subgroup (100 % of the subgroup) 
have managed to reduce weight during the 
observation period and ∆BMI was the highest 
from all observed subgroups and varied from 
-1.20 up to -6.00.

Effectiveness of education on the body weight 
reduction among healthy in comparison to those 
among persons with diagnosed health problems
Average BMI reduction was smaller in the 
group of patients with diagnosed health problem 
than in the group of overweight or obese but 
otherwise healthy patients. To avoid misleading 
judgements, great differences among subgroups 
based on the health issues should be considered. 
Namely, in spite of the fact that relatively 
high share of patients in the subgroups with 
gastrointestinal problems and allergies reduced 
weight the intensity of reduction was not so 
strong, and additionally in some cases weight 
gain was perceived (Figures 3 and 4).
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Fig. 3 Body mass indexes before (BMI 1) and after the education and three month diet period (BMI 2) for 
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Fig. 4 Average intensity of change in body mass index (∆BMI) for subgroups based on health status of participants 

In the subgroups of patients with diabetes 
and hypertension BMI reduction intensity 
was stronger (Figures 3 and 4) which can be 
explained by the awareness of the patients on 
the role of excessive body weight in the disease 
development. Also, fear of consequences of 
their primary disease elevates the motivation for 
weight reduction.
Positive impact of the therapeutic patient education 
in chronic diseases (diabetes, hypertension) and 
obesity was previously reported and varies from 
50 – 80 % (Lagger et al., 2010).

In data analysis and concluding process it should 
be considered that the observation period of 
three months is rather short and that for realistic 
conclusions relating success rate patients follow 
up should be conducted during the future period. 
Namely, even results of the study conducted in 
diabetic population which is highly motivated 
for positive change in dietary habits to achieve 
necessary blood glucose control show that benefit 
declines 1 – 3 months after the intervention ceases 
(Norris et al., 2002). In populations in which 
dietary influence is not so direct and measureable 
and as a result patient does not respect it as 

important, decline in learned behaviours would 
be even faster without continuous professional 
guidance and motivation.
Considering the nourishment status throughout 
the study (at the beginning and at the end of 
the observation period) it is noted that in spite 
of the body weight reduction patients with 
gastrointestinal problems and diabetics remained 
in the same nourishment status category based 
on the BMI as a criteria (SIGN, 2010) while in 
other studied subgroups such positive change 
occurred. The most intensive change with respect 
to BMI nourishment status categorisation was 
noted in overweight and obese but otherwise 
healthy patients.
Although the official criteria of the nourishment 
status are good orientation point for the 
professionals dealing with patients in weight 
management programs, and could also be a 
motivation source for the patient itself in cases 
in which starting values are close to the lower 
boundary value, in our study in which starting 
values were closer to the upper boundary 
value they were less important than the weight 
reduction itself.
An analysis of the evidence from 300+ studies 
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shows that nutrition education is more likely to 
be effective when it focuses on behaviour/action 
(rather than knowledge only) and systematically 
links theory, research and practice (Contento, 
2008).

Conclusions

Results of this study have confirmed the starting 
hypothesis. The results have confirmed that 
education leads to weight reduction in more than 
50 % of all subjects, and with the success rate 
of 100 % in some of the specific subgroups in 
which motivation is high (patients with diabetes 
and hypertension).
To achieve long term positive effect, sessions 
should be continued with the patients for the 
future period of at least one year during which 
implemented diet could become dietary habit of a 
person for the rest of the life. Patient’s motivation 
should additionally be supported through the 
creation of at least one diet plan for each season.
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Summary
Introduction: The majority of menopausal women is changing nutritional status. The causes of this may 
include: hormonal changes, bad eating habits, heredity, lifestyle etc. The most common symptoms of 
menopause are hot flushes, sweats and mood swings. Women entering menopause unprepared to cope 
with the changes of this period of life and with insufficient knowledge of dietary habits that lead to over-
supply or lack of nutrients.
Objective: The aim of this study was to determine the degree of nutritional status in postmenopausal 
women and to determine the degree of correlation between nutritional status and dietary habits of wom-
en with menopausal symptoms and the frequency of certain health disorders.
Methodology: The study was carried out collecting, systematization and statistical analysis of data on 
the nutritional status and dietary habits of a sample of 300 women aged 45 to 55 years old. For women, 
the absence of a menstrual cycle longer than three consecutive months, it was considered to be in meno-
pause.The survey was conducted in five ambulance of family  medicine. To collect the data is used stand-
ardized list of questions about eating habits, based on the Likert scale.
Results and discussion: According to the body mass index (BMI), 12:33% of the patients were within 
the normal range of nutrition, while 87% of respondents were from overweight and obese.
BMI was significantly higher in patients with an increased intake of: soft drinks, sweets and white bread. 
Soy as a food is present in the diet in only 18% of respondents. Women who have never had symptoms 
of menopause and menopausal disorders have significantly lower BMI (p<0,05).
The most common diseases in the period of menopause in a patient were examined: hypertension (57%), 
diabetes (12%), depressive disorders (25%) and cancer (1%).
Conclusion: Food habits of the respondents indicate insufficient knowledge of nutritional needs and 
recommendations, which resulting in the consumption of food that is not adapted to this period of life. 
The subjects are not feed buy the standards and recommendations of the WHO, and among them there is 
an increased risk of diseases typical for  menopause, and as a result of the effects of improper nutrition. 
Nutrition according to the standards and recommendations of the WHO resulting in improved nutritional 
status of women in  menopause, and as result of that is a reduction in the occurrence of diseases and 
negative symptoms of menopause.
Recommendation: It’s needed a systematic and organized education in menopausal women in order to 
achieve proper nutrition and normal nutritional status, which may contribute to a better quality of life, 
reducing related diseases and negative symptoms of menopause.

Keywords: menopause, eating habits, nutritional status

Introduction

In the most of menopausal women is changing 
nutritional status. The causes may be: hormonal 
changes, bad eating habits, heredity, lifestyle, 

frequent use of alcohol and tobacco, etc. Many 
studies point to the importance of nutrition dur-
ing certain periods of life. In the life of a woman, 
three important periods related to the endocrine 
function of the ovary are: puberty, pregnancy 
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and menopause. Menopause, as a period of a 
woman’s life, is marked by changes in endocrine 
secretion, which marks the end of her menstrual 
cycle and fertile years. Menopause represents 
the end of the reproductive period, the average 
age of onset of menopause is about 50 years (Mc 
Nagny, 1999). This means that an average wom-
an will spend one-third of her life in menopause. 
The most common symptoms of menopause in 
women are sweating, heart palpitations, mood 
swings, hot flashes, dizziness, fatigue, irritabil-
ity, anxiety, loss of self-esteem, depression and 
many others. That is an individual experience, 
that rarely passes without symptoms. Also, men-
opause can have an impact on the overall quality 
of life of women as one of the main causes of 
osteoporosis and cardiovascular diseases (Os-
sewaarde ME, 2005). Besides these diseases, 
obesity and high BMI contributes to morbidity 
and mortality, leading to some forms of cancer 
and chronic diseases, such as osteoarthritis, liver 
and kidney diseases, sleep apnea, and depression 
(Pi-Sunyer, 2009). Women entering menopause 
unprepared to cope with changes of this period 
of life and with insufficient knowledge of dietary 
habits which lead to oversupply or lack of nu-
trients. A healthy diet should be balanced, safe 
and protective. A balanced diet prevents obesity 
and diseases that arise due to lack of energy and 
essential nutrients. Protective activity involves 
the protection of man-made and other diseases 
(Pokorn, 2003). An unbalanced diet, low physi-
cal activity and emotional stress can intensify 
the symptoms of menopause. Menopausal symp-
toms may vary in their strength, so some women 
have not problems, while others suffering during 
this period of life. About 75% of women going 
through menopause with minimal discomfort, 
but 25% of women have expressed problems that 
affect the ability to work and reduce the vitality 
and quality of life. Previous studies have proved 
that between 8% and 15% of menopausal women 
suffering from depression, although there is no 
strong association between hormonal changes 
at menopause and the occurrence of depression 
(Matthew, 2010). The results showed that meno-
pausal status has a significant effect in response 
to antidepressants, because it slows down the 
recovery of depression, and the main reason is 

the increased basal levels of the FSH, which 
interferes with metabolism of antidepressants 
(Chi-Un et al., 2009). There are many sources 
of stress for women in menopause: changes in 
physical appearance, fear of aging, weight gain 
and many others (Salčić, 2010). This can lead to 
depressive conditions and loss of life energy. It 
is known that with a reduced amount of estrogen 
skin and vagina become drier, which can cause 
painful intercourse and loss of the woman’s li-
bido (Radakovic, 2004). In menopause, lower 
level of  estrogen reduce their protective role, 
and increase incidence of cardiovascular diseas-
es (Barret-Connor, 1991). Persons with reduced 
secretion of progesterone and anovulatory have 
decreased bone density (Prior, 1990). This study 
seeks to determine the contribution of quality nu-
trition and physical activity on nutritional status, 
expressed as BMI of menopausal women, to de-
termine correlation between the level of nutrition 
and the symptoms of menopause and to define 
the relationship between dietary habits and inci-
dence of diseases that are typical for menopause.

Methodology

Cross-sectional study was carried out for collec-
tion, systematization and statistical analysis of 
data on nutritional status and dietary habits of 
300 women aged 45 to 55 years of age. The sur-
vey was conducted in five ambulances of family 
medicine. Patients were interviewed and meas-
ured anthropometric.

Anthropometric Measurements 

For all patients were conducted anthropometric 
measurements that include measurement of body 
height (BH), body weight (BW), waist circum-
ference (WC) and calculate nutritional status us-
ing body mass index (BMI).
BH – was measured with medical altimeter, ex-
pressed in centimeters. Measured person stand-
ing on a flat surface, without shoes, with placed 
heels and the head is in the Frankfurt horizontal, 
which is the line that connects the upper edge of 
the tragus and the lowest point of the lower edge 
of the orbit, in parallel with the bottom edge of 
the plate (Stojanović et al., 2007). The measure-
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ment is performed to the nearest 0.1 cm.
BW - was measured with decimal medical scales, 
expressed in kilograms. Measured person stand-
ing in the center of the scales with placed heels 
and dressed in underwear (weight clothing must 
be removed). The measurement is carried out to 
the nearest 100 grams.
WC – was measured with elastic centimeter, ex-
pressed in centimeters. Measured person stand-
ing freely, and heels are spaced 25 to 30 inches. 
The measurement is performed in the middle, be-
tween the bottom edge of the last rib and the iliac 
crest in the horizontal plane. The measurement is 
performed to the nearest 0.1 cm.
BMI is calculated by dividing the BH (body 
height) expressed in kilograms, with BW ex-
pressed in meters squared:

BMI (kg/m2)= BW (kg)/ BH (m)2

Malnutrition is considered a BMI of less than 
18.5, range of the body mass index 18.5 to 24.99 
is defined as the normal body weight. People 
with a body mass index above 25 is considered 
overweight, while individuals with a BMI over 
30 are considered obese. In case of further clas-
sification of obesity, BMI over 40 used the term 
extreme, or morbid obesity (Ogden et al., 2006).
The obtained values for BMI will be interpreted 
according to the classification of nutritional sta-
tus WHO: malnutrition <18:50, physiological 
nutritional status 18.50-24.99, 25.0-29.99 over-
weight, level I obesity 30.00-34.99, 35.00-39.99 
level II obesity, level III obesity > 40.00.
Questionnaire
Information about dietary habits of menopausal 
women, the representation of certain foodstuffs 
in the diet, physical activity and socio-econom-
ic status, will be obtained by questionable list. 
Questionnaire was adapted to eating habits and 
type of consumed food. Food standards, recom-
mendations and guidelines are used as a criteri-
on for testing scientifically substantiated claims 
which define this issue. Questionnaire has 28 
questions, which provide answers about nutrition 
in menopausal women, their health problems that 
may occur during the period before and during 
menopause. It also determines the symptoms of 
menopause among our patients, using of dietary 

supplements and hormone therapy, and environ-
mental habits. 
The survey was conducted using a standardized 
questionnaire, drawn up on the dietary recommen-
dations, standards and guides (DRI) given by the 
Committee on Food and Nutrition of the Ameri-
can Academy of Sciences (Anonymous, 2005b), 
and the World Health Organization (Anonymous, 
2010). In preparing the questionnaire were con-
sidered guides of American Association for Nu-
trition (USDA, 2005; USDA, 2010; Guenther et 
al. 2008), as well as the recommendations of the 
EU institutions (EFSA 2010).
Principles of Likert scales were used for the for-
mation of the questionnaire (J. Dawes, 2008) to 
examine the frequency of food consumption and 
food quality. Most of the questions are formed so 
that the gradation of possible answers is from 1 
to 5, where 5 is the preferred response and repre-
sents the highest level of quality food according 
to the recommendations, standards and guides. 
‘’Questionnaire on eating habits of women in 
menopause’’ was used to prove the objectives 
and hypotheses. 
Questionnaire about eating habits contains ques-
tions based on frequency of use certain food, 
characteristic for dietary habits in Bosnia and 
Hezegovina. The first part of the questionnaire 
describes the general information of an anony-
mous respondent, such as the level of consump-
tion of cigarettes, alcohol, and physical activity. 
The rest of the questionnaire contains questions 
about the eating habits of the respondents, in 
terms of desirable and undesirable foods during 
this period of life, while the final section pro-
vides information on the health status and their 
behaviors related to these conditions and usage 
of certain medications. These questions is related 
to the following entities of food quality:
frequency of food consumption, 
•	 drinking water and beverages, 
•	 consumption types of bread and kind of fat,
•	 consumption of fresh fruits and vegetables,
•	 consuming protein-lipid foods
•	 frequency of consumption foods that have 

adverse effects on health, 
•	 presence of the disease in patients and 
•	 consuming dietary supplements
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Statistical analysis

Non-parametric and parametric methods were 
used to calculate statistical significance. Distri-
bution of values was determined by D’Agostino 
and Pearson omnibus normality test. Student’s t-
test, Mann-Whitney test, Fisher’s test and χ2 test 
were used to calculate the difference between the 
groups. 
ANOVA test was used to calculate the relative 
difference distribution of variance between vari-
ables. Statistical hypotheses were tested at the 
level of α = 0.05, and the difference between 
groups in the sample was considered significant 
when p<0.05 or less. Statistical significance is in-

dicated as: (*) p<0.05 (**) p <0.01 and (***) p 
<0.001. All data were analyzed using GraphPad 
Prism version 5 (San Diego, California, USA).

Reuslts and discussion

According to the body mass index (BMI), 
12:33% of the respondents were within the nor-
mal range of nutrition, while 87% of respondents 
were overweight and obese. Only 0.33% was 
malnourished, and about 13.6% belonged to the 
level II and III of obesity. The largest percent-
age of respondents in the group was with obesity 
grade I, what is about 38.67% of the respondents. 

Fig. 1. Representation of the body mass index of subjects according to the World Health Organization

After stratifying to the respondents who mostly 
sitting or performing household activities, and 
respondents who walk, it was noted that the BMI 
of respondents who walk, was significantly low-
er than in the first group (p <0.01), which indicat-
ed the significance of physical activity for body 

weight regulation. The appearance of the meno-
pausal symptoms every day, is directly linked to 
higher BMI value. Subjects with symptoms of 
menopause every day, generally had higher BMI 
values.
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Fig. 2. The relationship of body mass index in the patients with different frequency of menopausal symptoms and 

the different types of activities

BMI was significantly higher in the patients with 
an increased intake of: soft drinks, sweets and 
white bread. Higher BMI was associated with 
an increase in the daily amount consumed car-
bonated beverages, or increasing the amount 
consumed beverages, and result was remarkably 
higher BMI. (p<0.05; overall Spearman’s correla-

tion coefficient: r = 0.12; 95% CI from -0.002600 
to 0.2484). There was a significant positive cor-
relation between body mass index and weekly 
amounts consumation of sweets (p <0.01); over-
all Spearman’s correlation coefficient: r = 0.19; 
95% CI 0.07174 to 0.3103).

  
Fig. 3. A) Correlation between body mass index and the daily amount consumed carbonated drinks

	   B) Correlation between body mass index and weekly amounts consumed delicacy

A significant decrease in body mass index 
was correlated with the number of daily meals 
(p<0.05). It’s not considered the amount of food 
intake, and we assumed that the amount of meals 

is not overabundant, and that the frequent intake 
of food as  result had the acceleration of metabo-
lism, which resulted in a reduced BMI.
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Fig. 4. The relationship of body mass index and number of daily meals.

Quality of life during menopause, mainly de-
pends on the frequency of negative symptoms of 
menopause and the occurrence of certain diseas-
es of menopause. Respondents who have never 
had symptoms and diseases in menopause, have 
a significantly lower BMI (p<0.05). The most 
common diseases in menopausal women were: 
hypertension (57%), diabetes (12%), depressive 
disorders (25%) and cancer (1%). The subjects, 
who had menopausal symptoms every day make 

up 31.2% of the total, 32.8% had symptoms 
sometimes, at 24% of the women the symptoms 
are there 2-3 times a week, while those who have 
had symptoms of 1-2 times week were in the 
lowest percentage (p<0.05). The application of 
hormonal therapy in patients with severe meno-
pausal symptoms, resulted in a higher body mass 
index than female respondents who have not re-
ceived this treatment (p <0.05).

   
Fig. 5. A) The incidence of symptoms in women who have symptoms of menopause
                 B) Correlation between body mass index and the use of hormonal therapy
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It was examined the relationship of eating habits 
of respondents and frequency of certain diseases 
that occur during menopause (hypertension, dia-
betes mellitus, depression and intestinal diseas-
es). Some diseases are significantly associated 
with wrong eating habits and increased values 

of body mass index. BMI in patients with de-
pression, hypertension, or diabetes mellitus was 
significantly higher than women without these 
diseases (p<0.05, p<0.001 and p<0.001), while 
body mass index patients with and without intes-
tinal disease was equally distributed.

     

    
Fig. 6. (A, B, C and D) Body mass index in postmenopausal subjects with and without depression (A), hyper-

tension (B), diabetes mellitus (C), and intestinal diseases (D).

Hypertension and diabetes mellitus were more 
common in women who consume a greater 
amount of table salt (p<0.05 for both measure-
ments). It has been noted that there is no connec-
tion between salinity and incidence of depression 
and intestinal diseases. Diabetes is more preva-
lent in the patients with a higher consumption 
frequency of carbonated beverages. There was 

no significant correlation between daily amounts 
of carbonated beverages and the incidence of hyper-
tension, depression, and intestinal diseases.
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Fig. 7. Correlation between food salinity and frequency of hypertension (A), diabetes mellitus (B)

Discussion

Bad eating habits have resulted in a significant 
deviation of the body mass index and physi-
ological nutritional status. Only 12.33% of re-
spondents had a physiological nutritional status, 
underweight was one patient, all other respond-
ents were overweight or obese. Most respondents 
fall into the category of obesity grade I, even 
38.67%. Respondents who mostly sitting or do 
household activities than women who walk, had 
significantly higher body mass index. About 25% 
of respondents had a positive smoking status.
Most respondents do not abide by dietary recom-
mendations. It is observed a significant decrease 
in body mass index in women who often had 
a breakfast, and it was observed an increase in 
body mass index in the patients with lower in-
take of water in the body, less than one glass per 
day. Hypertension, diabetes mellitus and depres-
sion were significantly less common in the pa-
tients who walked more often than respondents 
with household activities or sitting (hyperten-
sion: p<0.05). The body mass index of patients 
with depression, hypertension, or diabetes melli-
tus was significantly higher than women without 
these diseases.
Obesity, high blood pressure, high triglycerides 
and glucose levels, along with menopause make 
a set of risks for women, that are commonly 
called metabolic syndrome. In the treatment of 
metabolic syndrome, in addition to medications, 

it is necessary to change the nutritional and  life-
style habits and increase physical activity. 
However, comparative studies in adults have 
shown that the effect of physical activity on 
weight control is limited and generally lower 
than those obtained by restriction diet (Hill and 
Wyatt, 2005; Atlantis et al., 2006; Epstein and 
Goldfield, 1999; Garrow and Summerbell, 1995; 
Wing, 1999; Donnelly et al., 2009). It was found 
that the relative effectiveness of diets and physi-
cal activity depends on the degree of obesity and 
to the maximal effect of diet and physical activ-
ity is achieved at low levels obesity (Garrow, 
1986). A large number of patients do not follow 
the recommendations on the intake of carbonated 
beverages and they are at risk of entry of exces-
sive amounts of carbohydrates and additives that 
have a negative consequences for the health. It 
was observed a significant increase in body mass 
index with the increase in the daily amount con-
sumed carbonated drinks. Also, respondents who 
consumed higher amounts of carbonated drinks 
per day were significantly higher incidence of 
diabetes (p<0.05). 82.67% of respondents had 
some symptoms of menopause, every day or oc-
casionally, and 25.33% of the total number of 
respondents had symptoms of menopause every 
day. Subjects with symptoms of diseases in the 
menopause had a significantly higher body mass 
index than women without symptoms. 
Less than 10% of the respondents consumed ol-
ive oil. Sunflower oil consumed almost 90% of 
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respondents. However, although the body mass 
index of subjects who consumed olive oil was 
lower, than women who consumed margarine 
or sunflower oil, the differences between those 
groups were not statistically significant.
Soybeans as an essential food, especially for 
menopause, is used by about 17.3% of the re-
spondents, which is a small percentage, consid-
ering the importance of soybeans to feed meno-
pausal women as a source of phytoestrogens, 
which are very essential for the regulation of 
menopausal symptoms. However, research has 
not demonstrated a statistically significant differ-
ence in the occurrence of menopausal symptoms 
in women who consume and do not consume 
soybeans, probably due to small sample size and 
lack of initial amount of soy.
8.3% of respondents have used or now using 
hormonal therapy for menopausal symptoms and 
generally, this therapy, and nutritional supple-
ments were prescribed and advised by a physi-
cian.

Conclusion

Dietary habits of respondents indicate on insuf-
ficient knowledge of nutritional needs and rec-
ommendations, which resulting in the consump-
tion of food that is not adapted to this period of 
life. Respondents do not feed by the standards 
and recommendations of the WHO, and among 
them there is an increased risk of diseases typi-
cal for the menopause, as a result of the effects 
of improper nutrition. All these mistakes in diet 
and other lifestyle habits have yielded results in 
an increased body mass index, which is also as-
sociated with many diseases of our time, as the 
examined population of women, but also for all 
other categories of the population. Nutrition ac-
cording to the standards and recommendations 
of the WHO results in better physiological nu-
tritional status of menopausal women, which re-
sulting in reduced morbidity and negative symp-
toms of menopause.
Considering the results of the research, the main 
recommendation would be seeking to achieve a 
physiological nutritional status, which will cer-
tainly contribute to a more comfortable meno-
pause with less intensity of menopausal discom-

forts, and also reducing the disease in menopausal 
women.
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