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DESET GODINA USPEŠNOG RADA 
MULTIDISCIPLINARNOG CENTRA ZA PREVENCIJU I 
LEČENJE GOJAZNOSTI KOD DECE I ADOLESCENATA

Gojaznost kod dece može dovesti do pojave insulinske rezistencije, 
dijabetesa tipa 2 metaboličkog sindroma, hipertenzije, steatoze jetre, 
ubrzanog rasta i koštanog sazrevanja, ginekomastije kod dečaka, ovari-
jalnog hiperandrogenizma u devojaka i holecistitisa. Gojazna deca imaju 
povećan rizik za pojavu ortopedskih i respiratornih bolesti i brojnih 
psihosocijalnih problema. Kao odgovor na epidemiju gojaznosti u našoj 
zemlji 2008. godine osnovan je Centar za prevenciju i lečenje gojaznosti 
kod dece i adolescenata. Formiranjem Centra omogućeno je multidisci-
plinarno i individualno lečenje gojaznih adolescenata, veće zadovoljstvo 
pacijenata, bolje praćenje rezultata, bolja edukacija zaposlenih, bolja 
kontrola pacijenta, veća uključenost porodice i dobra multidisciplinarna 
saradnja. Učešće u Programu „Čigotica“ pruža adolescentu mogućnost 
izbora između zdravog i nezdravog načina života. Kratkoročni efekti 
Programa „Čigotica“ su redukcija telesne mase, normalizovanje krvnog 
pritiska i metaboličkih faktora rizika, povećanje aerobnih sposobnosti i 
samopouzdanja adolescenata. Veliko interesovanje dece, roditelja, pedija-
tara i učešće u programu „Čigotica“ ukazuje i na porast svesti o rizicima 
gojaznosti i značaju očuvanja zdravlja u adolescentnom uzrastu u našoj 
sredini. Efikasnost Programa „Čigotica“ i multidisciplinarnog lečenja 
gojaznih adolescenata proceniće i tekuće istraživanje koje razmatra 
održivost postignutih rezultata u periodu tri i pet godina posle lečenja.

Ključne reči: gojaznost, adolescenti, indeks telesne mase, programi za 
lečenje gojaznosti

Gojaznost je hronično oboljenje nastalo usled viška masnog tkiva koje negativno 
utiče na fizičko i psihosocijalno zdravlje i blagostanje (1). Latinski naziv za ovo obo-
ljenje je obesitas, što je izvedeno od dve latinske reči: ob (preko mere) i edere (jesti). 
Zbog velike prevalence, brzog porasta i udruženosti sa brojnim hroničnim obolje-
njima, gojaznost danas predstavlja glavni javnozdravstveni i ekonomski problem od 
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globalnog značaja (2). Prema Svetskoj zdravstvenoj organizaciji (SZO), gojaznost je 
jedan od 10 glavnih rizičnih i jedan od 5 vodećih zdravstvenih problema današnjice 
koji je poprimio razmere globalne epidemije (3). 

Kod dece i adolescenata gojaznost se definiše kao porast telesne mase iznad 
arbitralno utvrđene vrednosti, koja uzima u obzir pol, hronološki uzrast i telesnu vi-
sinu ispitanika, a koji je uslovljen prekomernim sadržajem masti u organizmu (4, 5).

Stepen oštećenja zdravlja gojaznih je određen: a) količinom masnog tkiva, b) 
rasporedom masnog tkiva i c) prisustvom drugih rizičnih faktora.

Prema podacima SZO iz 2014. godine, 13% starijih od 18 godina (11% muškaraca 
i 15% žena) bilo je gojazno, a 39% (38% muškaraca i 40% žena) prekomerno uhra-
njeno. Smatra se da je 1.900.000 ljudi starijih od 18 godina prekomerno uhranjeno, 
a više od 600.000.000. Od 1980. do 2014. godine prevalencija gojaznosti je skoro 
udvostručena, a prevalenca dijabetesa u 2014. je procenjena na 9% (6). Procenjuje 
se da će do 2025. godine otprilike 2.300.000.000 odraslih osoba imati prekomernu 
telesnu masu, dok će 700.000.000 biti gojazno. Prekomerna težina i gojaznost uzrok 
su 3.400.000 smrtnih slučajeva godišnje. Za optimalno zdravlje preporuke SZO su 
da ITM za odrasle iznosi od 21 do 23 kg/m2 (7).

Prema podacima SZO iz 2013. godine, približno 42.000.000 dece (6,3%) mla-
đe od 5 godina je prekomerno uhranjeno i gojazno. Prevalencija prekomerne težine 
dece predškolskog uzrasta je najveća u zemljama u razvoju (8). Poslednje procene 
pokazuju da je globalna prevalenca za prekomernu težinu i gojaznost kod dece uzra-
sta do 5 godina povećana od 5% u 2000. na 6% u 2010. godini, a 2013. iznosi 6,3%. 
Prevalencija gojaznosti kod dece povećava se širom sveta, ali posebno u Africi i Aziji. 
Između 2000. i 2013. godine prevalencija prekomerne uhranjenosti kod dece mlađe 
od 5 godina porasla je sa 11% na 19% u nekim zemljama u južnoj Africi i od 3% 
na 7% u Jugoistočnoj Aziji. Procenjeno je da je 2013. bilo 18.000.000 predgojazne 
dece mlađe od 5 godina u Aziji, 11.000.000 u Africi i 4.000.000 u Latinskoj Americi 
i Karibima. Procenjuje se da će prevalencija gojaznosti kod dece mlađe od 5 godina 
porasti na 11% (70.000.000) u svetu do 2025. godine, ako se sadašnji trend porasta 
gojaznosti nastavi (9,10). Smatra se da je više od 10% dece i adolescenata školskog 
uzrasta u svetu prekomerno uhranjeno (preko 200.000.000), a od toga oko 3% je 
gojazno, 40–50.000.000) (11).

Učestalost gojaznosti kod adolescenata je najveća u zapadnim industrijalizovanim 
zemljama i još uvek niska u nekim zemljama u razvoju. Učestalost varira u odnosu na 
uzrast i pol. Prema podacima SZO (38), Amerika i region istočnog Mediterana imaju 
veću učestalost predgojaznosti i gojaznosti (30–40%) od evropskog regiona (20–30%) 
i jugoistočne Azije, zapadnog Pacifika i afričkog regiona (10–20%).

U 2000. godini učestalost prekomerne uhranjenosti kod dece i adolescanata, 
uzrasta od 7 do 19 godina u Srbiji, iznosila je 8,2%, a gojaznosti 4,4%, da bi nakon 6 
godina došlo do porasta prevalencije prekomerne uhranjenosti na 11,6% i gojaznosti 
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na 6,4%. Rezultati istraživanja koje je sprovelo Ministarstvo zdravlja Republike Srbije 
2013. godine (12) ukazali su na trend porasta gojaznosti među stanovništvom Srbije: 

• Porast prevalencije sa 17,3% na 22,1% od 2006. do 2013. kod odraslih osoba
• Porast prevalencije sa 6,4% na 13,7% od 2006. do 2013. godine kod dece i 

adolescenata od 7 do 14 godina (Grafikon 1).

Grafikon 1. Istraživanje zdravstvenog stanja stanovništva Srbije, 2000, 2006. i 2013. godine

Na osnovu najnovijih saznanja, u nekim zemljama prevalencija gojaznosti 
pokazuje znake stagnacije, ali još uvek nije u potpunosti jasno da li je ova promena 
privremena ili opšti trend i šta izaziva ovaj efekat (13). 

Gojaznost je najčešċa hronična bolest kod dece i adolescenata. Trend porasta 
prevalencije gojaznosti kod dece dovodi do povećanja rizika za nastanak udru-
ženih endokrinoloških, metaboličkih, kardiovaskularnih, respiratornih i drugih 
poremeċaja zdravlja, smanjenja kvaliteta života i očekivane prosečne dužine 
života u narednim generacijama odraslih. Pored brojnih komplikacija, gojaznost 
je uzrok velikog ekonomskog opterećenja i na nju otpada 7–12% svih troškova 
za zdravstvenu zaštitu u zapadnim zemljama. Pošto su rezultati lečenja uglav-
nom nezadovoljavajući, raste značaj mera za prevenciju gojaznosti u detinjstvu 
i adolescenciji (14).

I u Srbiji gojaznost postaje sve značajniji problem čije rešavanje zahteva urgen-
tan, celovit i dugoročan program multidisciplinarnih mera i aktivnosti. Kao odgovor 
na epidemiju gojaznosti kod dece i adolescenata u našoj zemlji Udruženje pedijatara 
Srbije je, u saradnji sa Specijalnom bolnicom “Čigota” koja ima dugogodišnje isku-
stvo u lečenju i rehabilitaciji gojaznosti kod odraslih, izradilo u julu 2007. godine 
Projekat „Prevencija i lečenje gojaznosti kod dece i adolescenata u Srbiji” (5). Autori 
Projekta su prof. dr Dragan Zdravković, prof. dr Miloš Banićević, prof. dr Radovan 
Bogdanović, dr Nenad Crnčević i prof. dr Nedeljko Radulović (15). 
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Slika 1. Projekat „Prevencija i lečenje gojaznosti kod dece i adolescenata u Srbiji”

Republički zavod za zdravstveno osiguranje, uz pokroviteljstvo Ministarstva 
zdravlja, odobrilo je u proleće 2008. godine lečenje i rehabilitaciju gojaznoj deci 
sa ITM ≥ p97, uzasta od 12 do 18 godina u trajanju od 21 dan jedanput godišnje i 
osnivanje Centra za prevenciju, lečenje i gojazne dece i adolescenata u kompleksu 
Specijalne bolnice „Čigota”. Zbog kompleksne ekonomske situacije u našoj zemlji, 
pravilnik Republičkog zavoda za zdravstveno osiguranje (RZZO) se menjao, pa je 
odlukom RZZO od avgusta 2012. do avgusta 2013. lečenje trajalo 10 dana. Od avgusta 
2013. godine do septembra 2016. lečenje gojazne dece u Centru trajalo je 14 dana, 
a od septembra 2016. lečenje ponovo traje 21 dan i gojazni adolescenti mogu biti 
lečeni samo dva puta u različitim kalendarskim godinama u našem Centru. U Centar 
se upućuju gojazni adolescenti čiji je indeks telesne mase (ITM) ≥ P95.

Slika 2. Medicinski pravilnik Centra
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U skladu sa nacionalnim uputstvima za lečenje gojaznosti u Centru za prevenciju 
i lečenje gojaznosti osmišljen je zdravstveni multidisciplinarni program „Čigotica“. 
Program je promocija zdravog načina života i obuhvata dijetetske intervencije sa 
smanjenjem ukupnog dnevnog kalorijskog unosa, planiranu fizičku aktivnost, druge 
terapijske mere (medikamenti), obrazovnu i psihološku podršku. Učešće u programu 
„Čigotica” adolescentu pruža mogućnost izbora između zdravog i nezdravog načina 
života i pomaže da se identifikuju ključni faktori neophodni za dugoročne promene 
ponašanja i usvajanje zdravih životnh navika. Lečenje je efikasnije, ako se lečenje 
gojazne dece ne odlaže, a ono je kompleksno, sveobuhvatno, multidisciplinarno, 
individualno uz uvažavanje razvojnih specifičnosti adolescenata. 

U Centru se obavljaju dijagnostička ispitivanja i lečenje u kome učestvuju: 
pedijatar endokrinolog, specijalista fizikalne medicine, psiholog, nutricionista, pro-
fesori fizičkog vaspitanja, fizioterapeuti, medicinske sestre i animatori. Jednom u tri 
meseca profesori pedijatri-endokrinolozi iz Beograda i Niša obavljaju konsultacije i 
vizite u Centru. Uz stručni nadzor, pacijenti dobijaju plan ishrane i fizičkih aktivnosti 
zavisno od uzrasta, kondicije i zdravstvenog stanja, a po potrebi u lečenje se uvodi i 
medikamentozna terapija. Hospitalizacija traje 21 dan, a zasniva se na medicinskoj 
opservaciji, praćenju i lečenju gojaznosti i prevenciji nastanka komplikacija gojaznosti. 
Neposredni cilj lečenja je postići dugoročnu – trajnu redukciju telesne mase (16–18). 

Lečenje u Programu Čigotica zahteva multidisciplinarni pristup, timski rad sa 
individualnim pristupom i programom za lečenje svakog pacijenta. Lečenje u našem 
Centru čine:

1. Medicinski nadzor 

Kliničko praćenje gojaznih adolescenata uključuje antropometrijsko merenje, 
EKG, inicijalni pregled, anamnezu i laboratorijska ispitivanja na prijemu. Kliničkim 
pregledom identifikuju se pacijenti sa primarnom i sekundarnom gojaznošću i pri-
sutnim komplikacijama gojaznosti, planiraju se dijagnostičke procedure, planira se 
ishrana i fizička aktivnost individualno za svako gojazno dete.

Roditelji i deca se upoznaju sa osnovnim principima lečenja gojaznosti. Važan 
deo našeg programa intenzivnog lečenja gojaznosti je postavljanje ciljeva individu-
alno za svakog pacijenta. Tokom lečenja se prati zdravstveno stanje i učestvovanje u 
programu svakog pacijenta.

Pri otpustu ispitanicima su određeni antropometrijski parametri i laboratorijske 
analize. Na kraju lečenja analiziraju se ostvareni rezultati, a deca i roditelji dobijaju 
savete, uputstva i preporuke za lečenje gojaznosti (usmeno i u pisanom obliku), recepte 
omiljenih obroka, kao i savet za dalje kontrole kod nadležnog pedijatra, psihologa i 
nutricioniste. 
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2. Hipokalorijska uravnotežena ishrana

Ishrana je hipokalorijska (1200–1700 kcal), hiperproteinska i uravnotežena u 
skladu sa osnovnim principima i uputstvima o značaju pravilne ishrane u prevenciji 
gojaznosti. Adolescenti imaju pet obroka (doručak, ručak, večera i dve užine) koji 
su uvek u isto vreme i usklađeni su sa njihovim individualnim potrebama i fizičkim 
aktivnostima. Jelovnik je raznovrstan, obiluje svežim povrćem, voćem, žitaricama od 
celog zrna, posnim vrstama mesa i ribom. Od napitaka se savetuje voda i čaj. 

3. Fizička aktivnost 

Na osnovu zdravstvenog stanja i procene anaerobnih sposobnosti planira se 
program aktivnosti za svako dete. Planirane fizičke aktivnosti su: 2 šetnje (jutarnja 
i šetnja pre večere po 60 minuta), brzi hod u prirodi, trim stazi ili na kardio-fitnes 
trenažerima; vežbe oblikovanja, jačanja pojedinih mišićnih grupa bez rekvizita i sa 
rekvizitima (terapeutska lopta, elastične trake…) u trajanju od 60 minuta, vežbe u 
vodi i trenažno plivanje (60 minuta) i aktivnosti na otvorenim terenima i sportske igre. 
Fizička aktivnost je svakodnevna, raznovrsna, zabavna i prilagođena gojaznoj deci. 

4. Psihološka podrška  

Rad sa psihologom podrazumeva intervju sa psihologom, upitnik za samoprocenu 
i psihološku pomoć, 6 radionica i podršku u razumevanju i rešavanju problema gojaz-
nosti. U toku boravka pacijenata planira se testiranje sa nekoliko psiholoških mernih 
instrumenata (ispituje se lokus kontrole vezano za višak kilograma, samopoštovanje, 
depresivnost, simptomi asocijalnog ponašanja). 

5. Edukacija

U toku programa organizuju se četiri predavanja pedijatra, dva predavanja me-
dicinske sestre, nutricioniste i profesora fizičkog vaspitanja u trajanju od 45 minuta. 

6. Korektivne vežbe 

Pod nadzorom fizioterapeuta za adolescente sa deformitetima kičmenog stuba 
organizuju se individualno vežbe, a za ostale adolescente grupne vežbe za prevenciju 
nepravilnog telesnog držanja dva puta sedmično u trajanju od 30 minuta. 
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7. Programi društveno-zabavnih aktivnosti 

Edukativne, kreativne radionice i zabavne aktivnosti pacijenti imaju od 20.00 
do 22.00 sata svako veče uz nadzor animatora i članova tima. 

Pacijenti koji uspešno završe tronedeljni Program prevencije i lečenja gojaznosti 
Čigotica dobijaju diplome. Pri otpustu svako dete dobija savete, uputstva i preporuke 
(umeno i u pisanom obliku) za dalje praćenje kod nadležnog pedijatra, psihologa i 
nutricioniste (slika 3).

Slika 3. Preporuke za lečenje gojaznosti 

Slika 4. Program „Čigotica“
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Urbanizacija, industrijalizacija, globalizacija tržišta i ekonomski razvoj uti-
cali su na nagle promene stila života i ishrane („nutriciona tranzicija“) i u našoj 
zemlji. Hiperkalorijska ishrana i velika potrošnja masti, naročito zasićenih, i 
nedovoljan unos kompleksnih ugljenih hidrata, povrća i voća uz sedentarni način 
života i nedostatak energetske potrošnje značajno su doprineli porastu gojaznosti 
i u našoj sredini. 

Alarmantno širenje epidemije gojaznosti kod dece i adolescenata, kao i odsustvo 
proverenih i efikasnih mera i programa prevencije gojaznosti ukazuju na neophod-
nost formiranja Centra za prevenciju i lečenje gojaznosti kod dece, adolescenata i 
Programa „ Čigotica“ u Specijalnoj bolnici „Čigota“. U Centar se upućuju gojazna 
deca iz školskih dispanzera i dečjih odeljenja širom Srbije. Tokom proteklih de-
set godina u Centru je lečeno i edukovano 5.700 pacijenta iz više od 30 gradova 
Republike Srbije iz različitih verskih, nacionalnih, jezičkih i socioekonomskih 
sredina. 15–20% pacijenata je samo finansiralo svoje lečenje. U velikog broja naših 
pacijenata prisutne su komplikacije gojaznosti. Pored hipertenzije, dislipidemije, 
metaboličkog sindroma, ortopedskih problema, sve veći broj dece ima intoleranciju 
glukoze i ozbiljne poremećaje u sveri psiho-socijalnog funkcionisanja.

U istraživanju koje je obuhvatilo 1030 ispitanika analizirani su kratkoročni 
efekti multidisciplinarnog lečenja na antropometrijske parametre i telesni sastav 
gojaznih adolescenata (19). Prosečan gubitak telesne mase za sve ispitanike iznosio 
je 6,3 kg. Kvantitativno veliki efekat je registrovan, pored telesne mase, i u obimu 
grudnog koša, obimu kukova, indeksu telesne mase i indeksu telesne mase za 
uzrast i pol (SSD) ). Došlo je do značajnih promena i u telesnom sastavu. Masna 
masa i količina tečnosti su smanjene na nivou visoke statističke značajnosti, pri 
čemu je očuvana mišićna masa kod svih ispitanika (grafikon 2 i 3).

Graf 2. Kratkoročni efekti lečenja na TM i parametre telesnog sastava  
kod svih ispitanika i u odnosu na pol 

 
M:Ž Masna m. p<0,05; TM p<0,01
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Graf 3. Kratkoročni efekti lečenja na volumenske parametre  
kod svih ispitanika i u odnosu na pol 

 
M:Ž OK p<0,05; OKG p<0,01

Pored redukcije telesne mase, kratkoročni efekti lečenja su i poboljšanje meta-
boličkih faktora rizika, bolja kondicija i popravljanje poremećaja u sveru psiho-so-
cijalnog funkcionisanja. 

Prednost našeg programa je što kratko traje, intenzivan je i svi ispitanici su 
dobrovoljno pristali na lečenje. Poznato je da su intervencije koje su relativno kraće 
trajale dovele do većih efekata od onih koje su duže trajale. Intervencije koje duže 
traju odlikuje češće odustajanje dece od lečenja. Deca i mladi su zainteresovani za brze 
i intenzivne intervencije, koje će u kraćem vremenskom roku dati željene rezultate. 
Takođe ispitanici koji se sami prijave i učesnici su programa više su motivisani da 
učestvuju u programu i promene svoje navike.

Naša iskustva ukazuju da je za uspeh u lečenju gojaznosti potrebno vreme, multi-
disciplinarni tim, dobra usaglašenost i organizacija celog programa. Značajan deo tima 
su i sami pacijenti. Blagotvorno dejstvo rada u grupi vršnjaka pokazalo se u rešavanju 
mnogih problema gojaznosti. Deca tokom lečenja jedni drugima daju podršku i pod-
sticaj. Rad u grupi vršnjaka pomaže pojedincu da promeni nezdravi i izabere zdravi 
način mišljenja i ponašanja, usvoji nove stavove, poboljša interpersonalne odnose, 
prevaziđe strahove i probleme. I nakon programa oni ostaju u kontaktu pa služe jedni 
drugima kao spoljna kontrola vezano za eventualni povratak starim navikama. 

Kako je uticaj porodičnog okruženja jedan od vodećih prilikom usva-
janja stavova i ponašanja vezanih za životne navike, terapijske intervencije 
uključuju i usmerene su i porodici. Kontakt sa roditeljima imamo na prije-
mu i pri otpustu dece, ali se trudimo da smo u kontaktu sa njima tokom tra-
janja boravka dece na programu, a i posle njega. Saradnja sa roditeljima  
obezbeđuje zajedničko rešavanje aktuelnih problema, a oni dobijaju smernice za po-
dršku dece u cilju uspešnog nastavka tretmana po završetku programa.
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Osnovni cilj i ključni elemenat Programa „Čigotica“ je jačanje svesti ado-
lescenta o individualnoj odgovornosti za sopstveno zdravlje i usvajanje zdravog 
načina života, prihvatanje sopstvene odgovornosti i razvijanje visokog stepena 
motivacije za nastavak lečenja. Izuzetno interesovanje dece, adolescenata i nji-
hovih roditelja, kao i lekara primarne zdravstvene zaštite za učešće u programu 
prevencije i lečenja gojaznosti potvrđuje opravdanost osnivanja našeg Centra. 
 Tokom proteklih deset godina održano je preko 50 predavanja i promocija Progra-
ma „Čigotica“ u našoj zemlji i zemljama iz okruženja. U našoj Specijalnoj bolnici 
održana su tri simpozijuma o gojaznosti, Prvi srpski kongres endokrinologa i Prvi 
srpski kongres pedijatara endokrinologa, na kojima su izložena iskustva našeg rada. 
Planira se izgradnja objekta – novog Centra za prevenciju i lečenje gojaznosti kod 
dece i adolescenata, kao i promocija programa i saradnja sa sličnim centrima za leče-
nje gojaznosti širom Evrope. Nadamo se da će naša iskustva i rezultati dati značajan 
doprinos u nastavku borbe protiv ovog ozbiljnog javno-zdravstvenog problema. Efi-
kasnost Programa „Čigotica” u lečenju gojazne dece proceniće i tekuće istraživanje 
koje razmatra održivost postignutih rezultata. 
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TEN YEARS OF SUCCESSFUL WORK  
OF A MULTIDISCIPLINARY CENTER  
FOR PREVENTION AND TREATMENT OF OBESITY  
IN CHILDREN AND ADOLESCENTS 

Obesity in children can lead to insulin resistance, diabetes type 2 of a 
metabolic syndrome, hypertension, liver steatosis, accelerated growth 
and bone maturation, gynecomastia in boys, ovarian hyperandrogenism 
in girls and cholecystitis. Obese children have an increased risk of deve-
loping orthopedic and respiratory illnesses and numerous psychosocial 
problems. In response to the epidemic of obesity, the Center for the 
Prevention and Treatment of Obesity in Children and Adolescents was 
established in our country in 2008. The establishment of the Center has 
enabled multidisciplinary and individual treatment of obese adolescents, 
greater patients’ satisfaction, better monitoring of results, better education 
of the employees, better control of the patients, increased involvement 
of a family and good multidisciplinary cooperation. Participation in the 
“Cigotica” program provides adolescents with the possibility of choosing 
between a healthy and unhealthy lifestyle. Short-term effects of the “Ci-
gotica” program are weight reduction, normalization of blood pressure 
and metabolic risk factors, increased aerobic ability and self-confidence 
of adolescents. The great interest of children, parents, pediatricians and 
participation in the “Cigotica” program also indicate an increase in the 
awareness of the obesity risks and the importance of preserving health in 
the adolescent age in our environment. The efficiency of the “Cigotica” 
program and the multidisciplinary treatment of obese adolescents will 
be also assessed by the current research that considers the sustainability 
of the results achieved during the period of three and five years after 
treatment.
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Obesity is a chronic condition caused by an excess fatty tissue that negatively 
affects physical and psychosocial health and well-being (1). The Latin name for this 
disease is obesitas which is derived from two Latin words: ob ( excessive) and edere 
(eat). Because of the high prevalence, rapid increase and association with numerous 
chronic diseases, obesity today is the main public health and economic problem of 
global significance (2). According to the World Health Organization (WHO), obesity 
is one of 10 major risk factors and one of the five leading health problems of today 
that has taken on the global epidemic (3).

In children and adolescents, obesity is defined as an increase in body mass above 
the arbitrarily determined value, which takes into account the gender, chronological 
age and body height of the respondent, which is due to excessive fat content in the 
organism (4, 5).

The health damage degree of obese people is determined by: a) the quantity of 
fatty tissue, b) the distribution of fatty tissue and c) the presence of other risk factors.

According to the WHO data from 2014, 13% of those older than 18 years 
(11% of men and 15% of women) were obese, and 39% (38% of men and 40% of 
women) were overweight. It is estimated that 1.9 billion people over 18 years of age 
are overweight, and more than 600 million are obese. From 1980 to 2014, obesity 
prevalence was almost doubled, and prevalence of diabetes in 2014 was estimated to 
9% (6). It is estimated that by 2025, approximately 2.3 billion adults will have been 
overweight, while 700 million will have been be obese. Overweight and obesity are 
the causes of 3.4 million deaths a year. For the optimal health, the recommendations 
of the WHO are that ITM for adults should be 21 to 23 kg / m2 (7).

According to the WHO data from 2013, approximately 42 million children 
(6.3%) under 5 years of age are overweight and obese. The prevalence of overweight 
pre-school children is the highest in developing countries (8). Recent estimates show 
that the global prevalence of overweight and obesity in children up to 5 years of age 
increased from 5% in 2000 to 6% in 2010, and in 2013 it was 6.3%. The prevalence 
of obesity in children is increasing worldwide, but especially in Africa and Asia. 
Between 2000 and 2013, the prevalence of overweight in children under the age of 
5 rose from 11% to 19% in some countries in South Africa and from 3% to 7% in 
Southeast Asia. It was estimated that in 2013 there were 18 million pre-war children 
under five in Asia, 11 million in Africa and 4 million in Latin America and the Cari-
bbean. It is estimated that prevalence of obesity in children under 5 years of age will 
have been increased to 11% (70 million) in the world by 2025, if the current trend of 
obesity growth continues (9,10). It is thought that over 10% of school-age children 
and adolescents in the world are overweight (over 200 million), of which about 3% 
are obese 40-50 million) (11).

The incidence of obesity in adolescents is greatest in Western industrialized 
countries and is still low in some developing countries. Frequency varies with age 
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and gender. According to the WHO (38), America and the region of the Eastern Me-
diterranean have a higher incidence rate of pre-obesity and obesity (30-40%) than 
the European region (20-30%) and Southeastern Asia, the Western Pacific and the 
African region (10-20%).

In 2000, the incidence of overweight in children and adolescents aged 7 to 19 in 
Serbia was 8.2% and obesity was 4.4%, and 6 years later the prevalence of excessive 
weight increased to 11.6% and obesity to 6.4%. The results of the research conducted 
by the Ministry of Health of the Republic of Serbia in 2013 (12) pointed to the trend 
of obesity increase among the population of Serbia: 

•  Increase in prevalence from 17.3% to 22.1% from 2006 to 2013 in adults
•  Increase in prevalence from 6.4% to 13.7% from 2006 to 2013 in children 

and adolescents aged from 7 to 14 (Chart 1).

Graph 1. Research on the health status of the population of Serbia in 2000, 2006 and 2013

Based on the latest findings, in some countries the prevalence of obesity shows 
signs of stagnation, but it is still not entirely clear whether this change is a temporary 
or general trend and what causes this effect (13).

Obesity is the most common chronic disease in children and adolescents. The 
growing trend of the obesity prevalence in children leads to a risk increase for the 
formation of associated endocrinological, metabolic, cardiovascular, respiratory and 
other health disorders, a decrease in quality of life and the average life expectancy 
in the next generations of adults. In addition to numerous complications, obesity 
is a cause of a large economic burden and it accounts for 7-12% of all health care 
costs in Western countries. Since the results of treatment are largely unsatisfactory, 
the importance of measures to prevent obesity in childhood and adolescence (14) 
is growing.
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In Serbia too, obesity is becoming an increasingly important problem whose 
resolution requires an urgent, comprehensive and long-term program of multidisci-
plinary measures and activities. In response to the epidemic of obesity in children 
and adolescents in our country, the Association of Pediatricians of Serbia in coope-
ration with the Special Hospital “Cigota”, which has many years of experience in the 
treatment and rehabilitation of obesity in adults, prepared in July 2007 the project 
“Prevention and treatment of obesity in children and adolescents in Serbia “(5). The 
authors of the Project are prof. Dragan Zdravkovic, Ph.D., prof. Milos Banicevic, 
Ph.D., prof. Radovan Bogdanovic, Ph.D. Nenad Crncevic, M.D. and Prof. Nedeljko 
Radlovic, Ph.D.(15).

Fig.1. The Project “Prevention and treatment of obesity in children  
and adolescents in Serbia”

The Republic Institute for Health Insurance, with the patronage of the Ministry 
of Health, approved in the spring of 2008 the treatment and rehabilitation of obese 
children with ITM ≥p97, aged 12 to 18, in duration of 21 days a year, and the establi-
shment of the Center for Prevention, Treatment of obese children adolescents in the 
complex of the Special Hospital “Cigota”. Due to the complex economic situation 
in our country, the rule book of the Republic Institute for Health Insurance has been 
changed, thus with the decision of the Republic Health Insurance Institute from 
August 2012 to August 2013 the treatment lasted for 10 days. From August 2013 to 
September 2016, the treatment of obese children in the Center lasted for 14 days, and 
since September 2016, the treatment again lasts for 21 days, and obese adolescents 
can only be treated in our Center twice in different calendar years. Obese adolescents 
whose body mass index (BMI) is ≥P95 are referred to the Center.
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Fig. 2. Medical rulebook of the Center

In accordance with the national guidelines for the treatment of obesity in the 
Center for Prevention and Treatment of Obesity, a health multidisciplinary program 
“Cigotica” was designed. The program is the promotion of a healthy lifestyle and 
includes dietary interventions with a decrease in total daily calorie intake, planned 
physical activity, other therapeutic measures (medicaments), educational and psyc-
hological support. Participation in the “Cigotica” program provides an adolescent 
for the possibility of choosing between a healthy and unhealthy lifestyle and helps to 
identify the key factors necessary for long-term behavioral changes and the adoption 
of healthy lifestyle habits. Treatment is more effective if obese children treatment is 
not delayed, and it is complex, comprehensive, multidisciplinary, individual, while 
respecting the developmental specifics of adolescents.

In the Center, diagnostic tests and treatment are performed in which the following 
staff participate: a pediatrician endocrinologist, specialist in physical medicine, psycho-
logist, nutritionist, physical education teachers, physiotherapists, nurses and animators. 
Once in three months, professors-endocrinologists from Belgrade and Nis do consul-
tations by visiting the Center. With professional supervision, the patients receive a diet 
plan and physical activity plan depending on their age, physical condition and health 
status, and if necessary, medicament therapy treatment is introduced. Hospitalization 
lasts for 21 days and is based on medical observation, monitoring and treatment of 
obesity and prevention of onset of obesity complications. The immediate treatment 
objective is to achieve long term -permanent body mass/weight reduction (16-18).

Treatment in the “Cigotica” program requires a multidisciplinary approach, team 
work with an individual approach and a program for the treatment of each patient. 
Treatment in our Center consists of:
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1. Medical supervision
Clinical monitoring of obese adolescents includes anthropometric measurement, 

ECG, initial examination, anamnesis, and laboratory tests at the admission to the 
hospital. The patients with primary and secondary obesity and present complications 
of obesity are identifies at the clinical examination. Then diagnostic procedures are 
planned, diet and physical activity are planned individually for each obese child.

Parents and children get acquainted with the basic principles of obesity treatment. 
An important part of our intensive treatment of obesity is setting goals individually 
for each patient. During the treatment, the health condition and participation in the 
program of each patient are monitored.

When releasing, the respondents have anthropometric parameters and labora-
tory analyses done. At the end of treatment, the achieved results are analyzed, and 
the children and their parents get the advice, instructions and recommendations for 
t obesity treatment of (orally and in a written form), recipes of favorite meals, as 
well as the advice for further control examinations with the competent pediatrician, 
psychologist and nutritionist.

2. Hypo-caloric balanced diet
The diet is hypo-caloric (1,200-1,700 kcal), hyper-protein and balanced in ac-

cordance with the basic principles and instructions on the importance of proper diet 
in obesity prevention. Adolescents have five meals (breakfast, lunch, dinner and two 
snacks) that are always at the same time and are in line with their individual needs 
and physical activities. The menu is diverse, abundant in fresh vegetables, fruit, whole 
grains, lean meat and fish. Drinking water and tea are advised.

3. Physical activity
Based on a health status and assessment of anaerobic abilities, an activity program 

is planned for each child. The planned physical activities are: 2 walks (morning one and 
a walk before dinner, 60 minutes each), fast walking in nature, trim track walk or on 
cardio fitness training facilities; shaping exercises, strengthening of certain muscular 
groups without requisites and with requisites (a therapeutic ball, elastic strips...) for 
60 minutes, exercises in water and training swimming (60 minutes) and open field 
activities and sports games. Physical activity is everyday, diverse, entertaining and 
adapted to obese children.

4. Psychological support
Working with a psychologist involves an interview with a psychologist, 

self-assessment questionnaire and psychological assistance, 6 workshops and 
support in understanding and solving of obesity problems. During the patient’s 
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stay, a test with several psychological measuring instruments is planned (locus 
controls are tested related to excess weight, self-esteem, depression, symptoms 
of antisocial behavior).

5. Education
During the program, four lectures are delivered by a pediatrician, two lectures 

delivered by each of these: a nurse, a nutritionist and a physical education teacher, 
in duration of 45 minutes.

6. Corrective exercises
Under the supervision of a physiotherapist for adolescents with deformities of 

the spinal column, individual exercises are organized, and for other adolescents there 
are group exercises for the prevention of improper physical stature twice a week in 
a duration of 30 minutes.

7. Programs of social and entertainment activities
Educational, creative workshops and entertainment activities are held from 

20:00 to 22:00 every evening with the supervision of animators and team members.
The patients who successfully complete the three-week Program of Prevention 

and Treatment of Obesity “Cigotica” will receive diplomas. When releasing, every 
child gets advice, instructions and recommendations (orally and in writing) for 
further monitoring with the competent pediatrician, psychologist and nutritionist 
(Figure 3).

Fig. 3. Recommendations for obesity treatment 
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Fig. 4. Program of „Cigotica“

Urbanization, industrialization, globalization of the market and economic 
development have influenced sudden changes in the lifestyle and diet (“nutritional 
transition”) in our country, too. Hyper-caloric diet and high fat consumption, espe-
cially saturated fat and insufficient intake of complex carbohydrates, vegetables and 
fruits with a sedentary lifestyle and lack of energy consumption, significantly have 
contributed to the increase in obesity in our environment, too.

An alarming spread of the obesity epidemic in children and adolescents, as well 
as the absence of proven and effective measures and programs of obesity prevention, 
indicate the necessity of forming the Center for Prevention and Treatment of Obesity 
in children adolescents and the “Cigotica” program at the “Cigota” Special Hospital. 
Obese children are referred to the Center from school dispensaries and Children’s 
departments from all over Serbia. During the past ten years, the Center has treated 
and educated 5,700 patients from more than 30 towns of the Republic of Serbia from 
different religious, national, linguistic and socioeconomic environments. 15-20% of 
patients financed themselves their treatment. Obesity complications are present in a 
large number of our patients. In addition to hypertension, dyslipidemia, metabolic 
syndrome, orthopedic problems, a growing number of children have glucose intole-
rance and serious disorders in the sphere of psycho-social functioning.

In a study involving 1030 respondents, the short-term effects of multidisciplinary 
treatment on anthropometric parameters and body composition of obese adolescents 
were analyzed (19). The average body mass/weight loss for all the subjects was 6.3 
kg. The quantitatively high effect is has been registered in addition to the body mass 
and in the volume of the chest, hip volume, body mass index and body mass index for 
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age and gender (SSD). There were also significant changes in the body composition. 
Fat mass and amount of fluid were reduced at a high statistical significance level, 
where muscle mass was preserved in all the respondents (Charts 2 and 3).

 
Graph 2. Short-term effects of treatment on TM and parameters of body composition  

in all subjects and in relation to sex 
 

M:F Mas weight p<0,05; TW p<0,01

Graf 3. Short-term effects of treatment on volume parameters in all subjects  
and in relation to sex 

 
M:F OH p<0,05; OC p<0,01

In addition to body mass/weight reduction, the short-term effects of treatment 
are also the improvement of metabolic risk factors, better physical condition and 
correction of the disorders in the psycho-social functioning sphere. 
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The advantage of our program is that it is short lasting, it is intensive and that all 
respondents have agreed voluntarily to the treatment. It is known that interventions 
that are relatively shorter in time, lead to greater effects than those that last longer. 
Long-lasting interventions are characterized by the more frequent giving up of chil-
dren from treatment. Children and young people are interested in fast and intensive 
interventions, which will give the desired results in a shorter period of time. Also, 
respondents who apply themselves and who are participants in the program, are more 
motivated to participate in the program and change their habits.

Our experience indicates that for success in the obesity treatment these are requ-
ired: time, multidisciplinary team, good compliance and organization of the whole 
program. Patients themselves are a significant part of the team. The beneficial effect 
of work in the peer group has been shown to solve many obesity problems. Children 
give support and encouragement to each other during treatment. Working in a peer 
group helps an individual change unhealthy and chooses a healthy way of thinking 
and behavior, adopts new attitudes, improves interpersonal relationships, overcomes 
fears and problems. And after the program, they stay in touch and look upon each 
other as an external control regarding the eventual return to old habits.

As the influence of the family environment is one of the leading ones when 
adopting attitudes and behavior related to living habits, therapeutic interventions 
involve and are directed to the family as well. We have contacts with parents at the 
admission and release of children, but we try to keep in touch with them during and 
after the stay of children in the program, and after it. Cooperation with parents provides 
a common solving of current problems, and they receive guidelines for supporting 
children in the goal of a successful continuation of the treatment after the successful 
completion of the program.

The main objective and key element of the “Cigotica” program is to increase the 
awareness of adolescents about individual responsibility for their own health and the 
adoption of a healthy lifestyle, accepting their own responsibility and developing a 
high degree of motivation for the treatment. Extraordinary interest of children, ado-
lescents and their parents, as well as primary health care physicians for participation 
in the prevention and treatment program of obesity, confirms the justification of the 
establishment of our Center.

During the past ten years, over 50 lectures and promotions of the “Cigotica” 
program were held in our country and neighboring countries. In our Special Hospital, 
three Symposia on Obesity, the First Serbian Congress of Endocrinologists and the First 
Serbian Congress of Pediatricians Endocrinologists were held, where the experiences 
of our work were presented. It is planned to build a facility - a new Center for the Pre-
vention and Treatment of Obesity in children and adolescents, as well as a program of 
promotion and cooperation with similar centers for the treatment of obesity throughout 
Europe. We hope that our experiences and results will make a significant contribution to 
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the continuation of the fight against this serious public health problem. The effectiveness 
of the “Cigotica” program in the treatment of obese children will be assessed by the 
ongoing research that considers the sustainability of the achieved results.
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