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GIRiS

Obezite; sagligi bozacak 6lctide, yag do-
kularindaki asir miktardaki artis olarak ta-
nimlanabilir. Diger bir deyimle obezite, vii-
cut yag oraninin artmasi, davranis, endok-
rin ve metabolik degisikliklerle karakterize
multifaktoryel bir hastaliktir. Etiyolojisi tam
olarak acgikhiga kavusturulamamis olmakla
beraber genetik ve cevresel etkenlerin bu-
yiik rol oynadigi bilinmektedir (1). Dinya-
daki en 6nemli saghk problemlerinden biri-
si olup, prevalansi giderek artmaktadir (2,
3). Obezlerde mortalite ve morbidite orani-
nin yiiksek olmasi ve kilo vermekle bu risk-
lerin azalmasi mutlaka tedavi edilmesi ge-
rektigini gostermektedir.

Obezitede viicuttaki yag orani ve bolge-
sel yag dagilimi 6nem tasimaktadir. Obezi-
te, beden kitle indeksi(BKi) ile degerlendiril-
mekte olup; vicut agirliginin (kg) bireyin
boyunun karesine (m2) orani ile hesaplan-
maktadir (kg/m2). Eriskinlerde, 18.5-24.9
kg/m2 arasi BKi degeri ideal, 25.0-29.9
kg/m2 arasi fazla kilolu(toplu) ve 30.0
kg/m2 veya Uzeri ise obez olarak tanimlan-
maktadir (3, 4). Bu degerlendirme kolay, ca-

INTRODUCTION

Obesity is defined as a condition descri-
bing excess amount of body fat. Unless the
exact etiology is unclear, genetic and envi-
ronmental factors are assumed to play an
important role in this problem (1). Obesity
is one of the most important health prob-
lems in the world and the prevalence has
been increasing (2, 3). Despite the high
morbidity and mortality rates, weight loss is
found to decrease the risks indicating the
treatment severity.

In obesity, body fat mass and the distri-
bution of fat are important as well. Body
mass index (BMI) is a mathematical calcu-
lation used to determine whether a patient
is overweight. BMI is calculated by divi-
ding a person's body weight to height squ-
ared (weight [kg] height [m]2). For adults, a
BMI of 18.5 to 24.9 kg/m2 is considered to
be ideal, while a BMI of 25.0-29.9 kg/m2 is
overweight and 30.0 kg/m2 or higher is
judged as obese (3, 4). BMI calculations
are easy, quick and non-invasive and wi-
dely used for adults (3). There is a criticism
about BMI since it does not distinguish
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buk ve invaziv degildir, eriskinlerde yaygin
olarak kullanilmaktadir ancak viicut yag ora-
ni ile kas orani arasinda bir baglanti gésterme-
digi icin bel cevresi veya bel-kalca oraninin
da 6nemli oldugu soylenmektedir (3).

Cocuklarda ve adolesanlarda BKi yasla be-
raber degistiginden cocuk obezitesinin belir-
lenmesinde yasla baglantili degerlendirmeler
gerekmektedir (5). Cocuklarda obeziteyi de-
gerlendirmek icin cogunlukla biytime egrile-
ri kullanilmaktadir. Cocukluk obezitesi, yasa
ve cinsiyete gore BKi'nin 95. persentilden bii-
yiik olmasidir. Yasa ve cinsiyete gére BKi’nin
85 - 95. persentiller arasi olmasi ise fazla ki-
lolu olarak tanimlanmaktadir ve bu cocuklar-
da obezite riski artmaktadir (3).

Viicut agirhgi ve viicuttaki yag seviyesi; ba-
zal metabolizma, diyet, egzersiz, hormonal
denge, itk ve herediteye bagli olarak degis-
mektedir (6). Genetik ve cevresel etkenler
obeziteyle iliskili bulunmustur. Genetik et-
kenler kilo alimina olan yatkinhgi etkilerken,
cevresel etkenler ise yasam bicimindeki, bes-
lenme ve fiziksel aktivite aliskanhklarindaki
degisimleri icermektedir. Sedanter yasam sek-
linin artigi, fiziksel aktivitenin azalmasi, tele-
vizyon ve bilgisayar 6niinde fazla zaman kay-
betme, kompleks karbonhidratlarla ve yagl
gidalarla asiri beslenme, televizyonlarda yapi-
lan gida, seker ve ¢ikolata reklamlari obezite
sorununun hizla artmasina sebep olmaktadir
(5,7, 8).

Obezite tiim diinyada yaygin bir saglk so-
runu haline gelmis ve hizli artigi etiyolojisinin
arastirilmasina sebep olmustur (8-10). Ozel-
likle Amerika’da fazla kilolu ve obez erigkin
ve cocuklarin prevalansi giderek artmistir (3,
11). Son yillardaki bir baska calismada isvicre
populasyonunda adolesan ve erigkinler ara-
sinda obezite oraninin %30’lara ulastigi bildi-
rilmistir (12).

Turkiye'de 1990 yilinda obezite prevalansi
erkeklerde %9, kadinlarda %24 iken bu oran
9 yil sonra erkeklerde %19, kadinlarda
%38.8%e ¢cikmistir. 1990 yilinda genel obezite
ortalamasi eriskinlerde %18.6 iken; 2000 yi-
linda bu oran %21.9 olmustur (13).

Satman ve arkadaslari (14), tarafindan 15
ilde yapilan calismaya gore, obezite preva-
lansi ortalama %22.3; kadinlarda %30, erkek-
lerde %13 ve orta yas grubunda (40-65 yas)
ise %30 olarak saptanmistir. Obezite preva-
lansi Dogu Anadolu’da en diisiik (%17.2), ic
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body fat versus muscle mass, because of this
waist circumference or hip-waist ratio is con-
sidered important (3). Its use in adolescents is
also controversial since

Since childhood BMI changes with age, it
is necessary to define childhood obesity rela-
tive to age (5). Growth charts are usually used
in evaluation of childhood obesity. Childho-
od obesity is defined as a BMI for age and sex
greater than the 95th percentile. A BMI of
85th to 95th percentiles are considered as
overweight and at risk for obesity in children
3).

Body weight and the level of fat are influ-
enced by basal metabolism, diet, physical
exercise, hormonal balance, race and here-
dity (6). Obesity results from multiple interac-
tions between genes and environment. Gene-
tic factors affect the susceptibility to fat gain.
The role of the environment in the develop-
ment of obesity consists of the changes in the
lifestyle, nutritional habits and the physical
activity levels. Sedentarity life style, low
physical activity level, TV viewing and fat in-
take can be counted as the reasons of the inc-
rease in obesity (5, 7, 8).

The epidemic diffusion of obesity in in-
dustrialized countries has promoted research
on the aetiopathogenesis of this disorder (8-
10). The prevalence of overweight children
and adolescents and obesity in United States
has increased over several decades (3, 11). In
a recent survey, the rate of obesity in Swedish
adolescent and adult population was found
to be 30% (12).

In 1990 the prevalence of obese males
was 9% and females 24% in Turkey. After 9
years the same ratios increased up to 19% in
males and 38.8% in females. The overall pre-
valence of obesity in adults was 18.6% in the
year 1990 whereas ten years later, the preva-
lence reached 21.9% (13).

In a recent study by Satman et al.(14), the
obesity prevalence in 15 different city in Tur-
key was 22.3%. Prevalence rates for women
and men were 30% and 13% respectively
and 30% between the middle ages of 40-65.
The lowest prevalence rate was found in East
Anatolia (17.2%) and the highest in Middle
Anatolia (25%). In another study, the overall
prevalence of obesity was 19.2% in Trabzon
city, Turkey and 27.4% among women and
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Anadolu’da en yiiksek (%25) bulunmus, il ba-
zinda ise en yiiksek oran Samsun (%28.7), en
dustk ise Erzurum’da (%16.1) saptanmustir.
Bir bagka calismada, Trabzon sehrinde obezi-
te orant %19.2, kadinlarda %27.4 ve erkek-
lerde %10.7 olarak belirlenmistir (15).

1970’lerden itibaren obezite insidansi 2-5
yas arasindaki cocuklar ile 12-19 yas arasin-
daki adolesanlarda iki katina ¢itkmis, 1980’li
yillardan itibaren ise 6-11 yas araligindaki faz-
la kilolu cocuklarin orani ikiye, adolesanlarin
orani ise tge katlanmistir (16). Bu durum
1999-2004 yillari arasinda yapilmis uzun do-
nemli takip arastirmalariyla ortaya konmus ve
obezitenin yaygin bir beslenme sorunu oldu-
gu vurgulanmistir (17, 18).

Cesitli calismalarda, obezitenin ¢ocuklarin
%10-15"ini etkiledigi ortaya konmustur (17,
19). Antropometrik degerlendirmelerin yapil-
digi bir diger calismada, Yunan toplumunda
da gocukluk obezitesinin arttigi tizerinde du-
rulmustur (20). Bir baska c¢alismada Finlandi-
ya’li adolesanlarda 1977-1999 yillari arasinda
fazla kiloluk ve obezite oranlarinda belirgin
artislar tespit edilmis, fazla kilolu erkek orani-
nin %7.2'den %16.7’'ye; kizlarin %4.0’dan
%9.8"ye yikseldigi belirtilmistir. Obez erkek-
lerin orani ise 1.1'den 2.7%'ye, kizlar ise
0.4'ten 1.4%'ye artmistir (21).

Bundak ve arkadaslari (22), Tirkiye'de
ozellikle ergenlik doneminde her iki cinsiyet-
te de beden kitle indeksinin arttigini; 18 ya-
sindaki erkeklerde fazla kiloluk oraninin
%25, obezite oraninin %4; 14 yasindaki kiz-
larda ise bu oranlarin sirasiyla %15 ve %1 ol-
dugunu belirtmiglerdir.

Obeziteyle iliskili Hastaliklar ve Kraniyo-
fasiyal Morfoloji

Obeziteye ytiksek kan basinci, hiperlipide-
mi, kardiyovaskdler hastaliklar, osteoartrit, Tip
2 diabetes mellitus, meme ve uterus kanserle-
ri ve obstriiktif uyku apnesi gibi hastaliklar es-
lik edebilmektedir (5, 23-25). Cocukluk obe-
zitesinde de fiziksel ve emosyonel saglik etki-
lenmekte ve yukarida sayilan hastaliklar risk
olusturmakla beraber, son zamanlarda obezi-
te baglantili Tip 2 diabetes mellitus artigi da
rapor edilmistir (26, 27). Bunlara ek olarak bu
tip cocuklarda depresyon ve 6zgiiven eksikli-
gi gorulebilmektedir (5, 28). Uzun donemli
bir calisma sonucu kronik obezitenin psikolo-
jik sorunlarla iliskisi tespit edilmistir (29).
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10.7% among men (15).

Since 1970’s the obesity incidence was
doubled in children between 2-5 and 12-19
years of age in USA. And since 1980, the ra-
tio of overweight children between 6-11 ye-
ars has doubled and the adolescents were
tripled (16). The prevalence of overweight
among children and adolescents and obesity
among men increased significantly during
the 6-year period from 1999 to 2004 (17, 18).

Childhood obesity has also become a wi-
despread disease in Western countries affec-
ting 10-15% of the children (17, 19). In an
anthropometric study performed in Greece
population showed that the prevalence of
childhood obesity has been rising during the
past decades in Greece (20). In another
study, it was found that overweight and obe-
sity increased remarkably among Finnish
adolescents from 1977 to 1999. The inciden-
ce of overweight in boys increased from 7.2
to 16.7% and 4.0 to 9.8% in girls and the
prevalence of obesity in boys increased 1.1
to 2.7% and in girls 0.4 to 1.4% (21).

Bundak et al. (22), stated that the percenti-
le values in Turkish children showed a cons-
tant increase in BMI values towards adultho-
od, especially during the pubertal years, in
both sexes. The prevalence of overweight is
25% and obesity 4% in boys at age 18. The
percentage of overweight and obesity in girls
at age 14 was 15% and 1%, respectively.

Obesity Related Health Problems and
Craniofacial Morphology

Obesity has been associated with some
systemic health risks such as high blood pres-
sure, hyperlipidemia, cardiovascular dise-
ases, osteoarthritis, type 2 diabetes mellitus,
risk of breast and uterus cancers and obstruc-
tive sleep apnea (5, 23-25). In childhood
obesity, there are also physical and emoti-
onal risks as well as the diseases stated abo-
ve and lately an increase in obesity related
Type 2 diabetes have been reported (26, 27).
Aside from these, especially many obese
children suffer from depression and low self-
esteem (5, 28). In a general population
sample studied longitudinally, chronic obe-
sity was associated with psychopathology
(29).

When the growth velocity is evaluated in
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Obez ¢ocuklarda biytime atilimi degerlen-
dirildiginde; yasamlarinin ilk yillarinda ve pu-
berte baslangicina kadar stiren belirgin bir bi-
ylime artisi saptanmustir. Fakat puberteyle bir-
likte biytime hizinin yavagsladigi ve zayif bi-
reylerle esit bir biiyime hizi oldugu belirtil-
mistir (30). Bu sebeple puberte 6ncesi obez
cocuklarin boylari normal cocuklara oranla
uzun olabilir. Ancak, erkeklerde 13 ve kizlar-
da 12,5 yaslarindan itibaren biiytime giderek
azalir, puberte sirasinda az farkedilir bir atihm
gorilur ve eriskin donemde boylari normal
bireylerle esit olur (1, 31-33).

Kizlarda artmis lineer biyime ve erken er-
genlik obeziteyle iliskili bulunmus, erkeklerde
de ergenlik zamanlamasinda degiskenlik-
ler(artma veya gecikme) belirlenmistir (28).
Sebebi tam olarak belirlenememis olsa da
obez bireylerde biiyime hormonu sekresyo-
nunun belirgin olarak azaldigi saptanmistir
(34-37). Bu dogrultuda, kraniyofasiyal yapila-
rin biytmesinin negatif yonde etkilenecegi
inanci vardir (38). Buna karsin, calismalarda
obez adolesanlarda belirlenen biytk krani-
yofasiyal boyutlar serbest IGF-1 seviyesindeki
artisa bagh bulunmustur (1, 4, 35).

Obez adolesanlarda yumusak doku ytiz
morfolojisi degerlendirildiginde, transvers
olarak daha genis, sagital olarak daha derin
ve dik yonde daha kisa yiiz yapisi tespit edil-
mistir (39).

Obez adolesan bireylerde kraniyofasiyal
morfolojinin degerlendirildigi bir calismada,
obez adolesan bireylerin normal kilolu birey-
lere gore lineer ve acisal olctimlerle farklilik-
lari ortaya konmustur. Obez bireylerde en bii-
yik fark alt ¢ene uzunlugunda bulunmus
olup, her iki ¢enede de artan bir prognatizm
belirlenmistir. On kafa kaidesi uzun ve (st 6n
yuiz ylksekligi azalmis ayrica alt cene diizlem
agisi da azalmistir (1). Cigneme kaslarinin alt
cene biiylime paternine olan etkisi bilinmek-
tedir. Bu dogrultuda, ¢alismada saptanan art-
mis alt cene uzunlugu, ¢igneme kaslarindaki
artmis aktiviteye bagh bulunmustur. On kafa
kaidesindeki fazla uzunluk ise apozisyonel
buytmeyle aciklanmistir. Her iki cenedeki ar-
tan prognatizmin de genelerin uzunluk artisi-
na ve one yer degistirmesine bagli oldugu be-
lirtilmistir. Yine; Ohrn ve arkadaslari (1), obez
adolesan bireylerde kraniyofasiyal buytime-
nin erken donemlerde oldugunu ve bu duru-
mun ortodontik tedavi planlama ve zamanla-
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obese children, it has been declared that they
showed faster linear growth in the first years
of life which maintained till the beginning of
puberty and later a growth spurt equal with
the lean subjects (30). Their growth velocity
is notable during the childhood and they
might be taller. From the ages of 13 for boys
and 12,5 for girls, the growth velocity gradu-
ally decreases and they showed a less notab-
le growth during puberty and reach normal
or even short stature in adulthood (1, 31-33).

Accelerated linear growth and early timing
of puberty has been linked with obesity in fe-
males whereas, in males variations in the ti-
ming of puberty (accelerated or delayed) has
been determined (28). Unless the exact re-
ason is not known, the growth hormone sec-
retion in obese patients is significantly redu-
ced (34-37). There is a belief that this will ne-
gatively affect the growth of craniofacial
components (38). In contrast to this, greater
craniofacial dimensions in obese adolescents
have been linked with the increased levels of
IGF-1 in some studies (1, 4, 35).

When the soft tissue facial morphology in
obese adolescents was evaluated, transver-
sally wider, sagittally deeper and vertically
shorter faces were determined (39).

In a study, the craniofacial morphology in
obese adolescents showed differences com-
pared to healthy controls. Several linear and
angular measurements were increased in
obese subjects. The largest difference was fo-
und in the length of the mandible and both of
the jaws exhibited an increased prognathism.
The anterior cranial base was elongated. The
upper anterior facial height was smaller and
the mandibular plane angle was decreased
significantly (1). Since there is an influence of
the masticatory muscles on the growth pat-
tern of the mandible, the increased mandibu-
lar dimensions in obese subjects was related
to the increased muscular activities. The
elongation of the anterior cranial base was
due to the appositional growth and the incre-
ased jaw prognathism was explained with the
increased length and the anterior displace-
ment of the jaws. Again; Ohrn et al.(1), sug-
gested that obese adolescents have early cra-
niofacial growth and that this might affect the
timing and diagnosis of orthodontic treat-
ments. This was also accepted by Silveira et
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masinda degisiklik gerektirebilecegini vurgu-
lamislardir. Ayni distince Silveira ve arkadas-
lari (40), tarafindan da savunulmustur. Son yil-
larda yapilmis bir calismada, obez bireylerde
belirlenen artmis fasiyal prognatizm alt ve st
¢ene boyutlarinin artmis olmasina baglanmis-
tir. Arka ytiz yiksekligi de ayni sekilde artmig
olup, bunun arka alt yuz ytiksekliginden kay-
naklandigi belirlenmistir (4).

Hilgers ve arkadaslari (5), obezitenin den-
tal gelisimle iliskisini incelemis ve obez
cocuklarda dental gelisimin artigini belir-
lemislerdir. Boylece tedavi zamaninin énemli
oldugu, biytiimenin yonlendirildigi ortodontik
tedavilerde veya seri cekim vakalarinda
tedavi zamanlamasi agisindan cinsiyet ve
yasin yani sira BKi'nin de 6nemli olacagi vur-
gulanmistir (41, 42).

SONUC

1- Obez adolesanlarda normal kilolu birey-
lere gore, alt cene uzunlugu fazla, her iki
cenede de artmis prognatizm, azalmis st
on yuz yiksekligi, artmis arka ytz yutiksek-
ligi ve azalmis alt cene diizlem acisi sap-
tanmustir.

2- Yumusak doku degerlendirildiginde, obez
cocuklarda normal kilolu bireylere gore
daha genis, kisa ve derin bir yiiz yapisi
bulunmustur.

3- Obez ortodonti hastalarinda normal kilolu
bireylerden farklilik gosteren sefalometrik
standartlar dogrultusunda farkl tedavi
hedefleri belirlenmesi gerekebilir.

4-  Obez c¢ocuk ve adolesanlarda
kraniyofasiyal biytiime erken dénemlerde
olmaktadir. Ozellikle biiyiimenin yonlen-
dirildigi ortodontik tedavi girisimlerinde
planlama ve zamanlama acgisindan bu
durum g6z ondine alinmalidir.

5- Dental gelisim obez cocuklarda hizlan-
maktadir. Yine, hizlanmis dental gelisim
ortodontik tedavi secenek ve zaman-
lamasini etkileyebilir, boylece seri ¢ekim
ve yer saglama vyaklasimlar dikkatle
degerlendirilmelidir.

6- Obezite sorununun iskeletsel gelisimi et-
kileyip etkilemedigi calismalarla arastiril-
mahdir.
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al. (40), in another research examining the fa-
cial growth in early, average and late matu-
rers.

In a recent study, the facial prognathism in
obese patients has been related to comparati-
vely large maxillary and mandibular lengths.
Posterior facial height was significantly gre-
ater and this is likely due to the growth events
in lower posterior face (4).

Hilgers et al.(5), found that obese or over-
weight children had accelerated dental deve-
lopment. Due to this, it may be important to
consider body mass index as well as the gen-
der and the age in orthodontic therapies such
as growth modification or serial extractions
(41, 42).

CONCLUSIONS

1- When compared to healthy control sub-
jects, in obese adolescents larger man-
dibular dimensions, increased prognat-
hism in both jaws, decreased upper an-
terior facial height, increased posterior
facial height and decreased mandibular
plane angle were determined.

2- The soft tissue morphology of obese child-
ren demonstrated wider, deeper and shor-
ter facial characteristics.

3- In obese orthodontic patients modified
treatment goals might be needed taking
the different cephalometric standards
from the normal children into con-
sideration.

4- Craniofacial growth occurs in early stages
in obese children and adolescents. This
should be considered carefully in ort-
hodontic treatment planning and timing
especially in  growth modification
therapies.

5- Dental development is accelerated in
obese children. Accelerated dental
maturation could affect the treatment op-
tions and diagnosis such as treatments
with serial extraction and space main-
tenance.

6- It should be examined with further studies
whether obesity has an effect on skeletal
development or not.
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