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Dietary Glycemic Index, Glycemic Load
and Anthropometric Measurements in

Adolescents

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Di ets con ta i ning fo ods that are low in glyce mic in dex (GI) or glyce mic lo -
ad (GL) may inf lu en ce es pe ci ally the ap pe ti te and ot her body mec ha nisms that af fect ex ces si ve we -
ight ga in in ado les cen ce. This study was car ri ed out to de ter mi ne the re la ti ons hip bet we en di e tary
GI and GL and body we ight, he ight, body mass in dex (BMI) and wa ist cir cum fe ren ce (WC) in 14-
18 ye ar-old ado les cents. MMaa  ttee  rrii  aall  aanndd MMeett  hhooddss:: One tho u sand one hun dred and fo ur vo lun tary ado -
les cents (469 girls and 635 boys) aged bet we en 14-18 ye ars we re inc lu ded in the study. GI and GL
we re cal cu la ted from a 24-ho ur di e tary re call ta ken from in di vi du als. Ant hro po met ric me a su re -
ments (body we ight, he ight, BMI, WC) we re al so me a su red for all ado les cents and eva lu a ted using
the WHO Growth Re fe ren ce for 5-19 Ye ars-2007. RRee  ssuullttss:: Ac cor ding to the eva lu a ti on of BMI for
age, pre va len ces of un der we ight, over we ight and obe sity we re 13.6%, 17.3% and 3.8% in boys and
15.9%, 13.1% and 1.7% in girls, res pec ti vely. The di e tary GI dif fe red sig ni fi cantly bet we en boys and
girls and was hig her in obe se ado les cents than in ot her BMI gro ups (p< 0.05). Ho we ver, no sig ni fi -
cant dif fe ren ce was fo und bet we en di e tary GL ba sed on BMI clas si fi ca ti on (p> 0.05). It was de ter -
mi ned that in both gen ders the di e tary GI was po si ti vely cor re la ted with ant hro po met ric
me a su re ments (p< 0.05), whi le the GL was fo und in ver sely cor re la ted with body we ight and he ight
(p< 0.05). CCoonncc  lluu  ssii  oonn:: As a re sult a sig ni fi cant re la ti ons hip was fo und bet we en GI and ant hro po met -
ric me a su re ments. It is con si de red that a low GI di et may be use ful in the pre ven ti on of obe sity
and sub se qu ent chro nic adult ho od di se a ses in ado les cents.

KKeeyy  WWoorrddss:: Adolescent; glycemic index; body mass index

ÖÖZZEETT  AAmmaaçç:: Gli se mik in dek si (Gİ) ve ya gli se mik yü kü (GY) dü şük olan be sin le ri içe ren di yet le rin
uygulanması, ado le san lar da aşı rı ağır lık ka za nı mı nı et ki le yen baş ta aç lık me ka niz ma sı ol mak üze -
re vü cut me ka niz ma la rı nı et ki le ye bil mek te dir. Bu ça lış ma, 14-18 yaş ara sın da ki ado le san lar da di -
ye tin Gİ ve GY’ü ile vü cut ağır lı ğı, boy uzun lu ğu, be den kit le in dek si (BKİ) ve bel çev re si (BÇ)
ara sın da ki iliş ki yi sap ta mak ama cıy la yü rü tül müş tür. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ça lış ma ya yaş la rı 14-18
yıl ara sın da olan 1104 gö nül lü ado le san bi rey (469 kız ve 635 er kek) da hil edil miş tir. Gİ ve GY bi -
rey le rin 24 sa at lik be sin tü ke tim le rin den he sap lan mış tır. Ay rı ca, ça lış ma ya alı nan tüm ado le san la -
rın an tro po met rik öl çüm le ri (vü cut ağır lı ğı, boy uzun lu ğu, BKİ, BÇ) ya pıl mış  ve DSÖ’nün 5-19
yaşlar için Büyüme Referansı-2007’ye göre değerlendirilmiştir. BBuull  gguu  llaarr:: Ya şa bağlı BKİ de ğer len -
dir me si ne gö re, er kek le rin %13.6’sı dü şük ki lo lu, %17.3’ü faz la ki lo lu ve %3.8’i obez ola rak bu lun-
muş, kız la rın ise %15.9’u dü şük ki lo lu, %13.1’i faz la ki lo lu ve %1.7’si obez ola rak sap tan mış tır.
Di ye tin Gİ ’i er kek ve kız lar ara sın da an lam lı fark lı bu lun muş ve obez adö le san lar da di ğer BKİ gru-
p la rı na gö re da ha yük sek ol du ğu be lir len miş tir (p< 0.05). Bu nun la bir lik te, BKİ sı nıf la ma sı na gö re
di ye tin GY’ü ba kı mın dan an lam lı bir fark lı lık bu lun ma mış tır (p> 0.05). Di ye tin Gİ’ si ile an tro po -
met rik öl çüm ler ara sın da her iki cin si yet te po zi tif bir iliş ki sap ta nır ken (p< 0.05), GY ile vü cut ağır-
lı ğı ve boy uzun lu ğu ara sın da ters oran tı lı bir iliş ki bu lun muş tur (p <0.05). SSoo  nnuuçç:: Ça lış ma
so nu cun da, Gİ ve an tro po met rik öl çüm ler ara sın da an lam lı bir iliş ki ol du ğu tespit edilmiştir. Dü -
şük Gİ içe ren di yet le rin ado le san lar da obe zi te nin ve do la yı sıy la kro nik has ta lık la rın ön len me sin -
de et ki li ola bi le ce ği dü şü nül mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ergen; glisemik indeks; vücut kitle indeksi
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do les cen ce co in ci des with a pe ri od of ra pid
growth and de ve lop ment and inc lu des the
tran si ti on from child ho od to adult ho od.

Spe ar1 de fi nes the age of 10-19 ye ars as ado les cen -
ce, and 15-24 ye ars as the pe ri od of yo uth. Ac cor -
ding to the Tur kish 2009 Ad dress-Ba sed Po pu la ti on
Re gis tra ti on System, 35% of the po pu la ti on in Tur -
key con sists of tho se yo un ger than 20 ye ars old,
with 24% in the 5-19 ye ar age gro up.2

The ac ce le ra ti on of growth is ap pa rent in ado-
les cen ce, with ra pid chan ges in ant hro po met ric
me a su re ments. Stan dard da ta that can be used for
the as sess ment of ant hro po met ric me a su re ments
and the nut ri ti o nal sta tus of in di vi du als in this age
gro up are li mi ted. The body mass in dex (BMI) for
age is re com men ded for the as sess ment of ado les -
cent body we ight.3

Ex ces si ve and ineligible nut ri ti on and in suf fi -
ci ent physi cal ac ti vity may ca u se in cre a sed obe sity
in child ho od and ado les cen ce. One third of pre-
scho ol chil dren and ap pro xi ma tely half of ado les -
cents are obe se in de ve lo ped co un tri es.4 Re cent
stu di es ha ve de mons tra ted that, the pre va len ce of
over we ight and obe sity we re 10.3-21.8% and 1.6-
6.1%, res pec ti vely, in Tur key.5-7

Early di ag no sis of obe sity, which is de fi ned as
a chro nic di se a se, es pe ci ally in child ho od, and
prompt tre at ment ini ti a ted by ta king the re qu i red
me a su res are im por tant for the pre ven ti on of com-
p li ca ti ons in child ho od and adult ho od.4,8

In re cent ye ars an in cre a se in body fat mass
and musc le tis su e in child ho od and ado les cen ce has
be en ac com pa ni ed by an in cre a se in he ight. In
many co un tri es, chil dren are tal ler than ever be fo -
re, ha ve a he a vi er body struc tu re and ha ve pu berty
ear li er.8 It is tho ught that the se chan ges in the
growth pro cess can be as so ci a ted with chan ges in
di e tary ha bits.9

Mo dern li fe has bro ught chan ges in nut ri ti o nal
ha bits such as in cre a sed car bohy dra te (CHO) in ta -
ke and an in cre a se in the con sump ti on of fo od with
a high glyce mic in dex (GI) and glyce mic lo ad (GL).
This type of di et is con si de red to be anot her fac tor
in the uni ver sa lity of obe sity.9

High GI and GL di ets ca u se hype rin su li ne mi a
and in su lin re sis tan ce by in cre a sing blo od glu co se
le vels.10 In this ca se, mo re car bohy dra te and less fat
are oxi di zed, re sul ting in mo re energy sto ra ge in
adi po se tis su e. Af ter high in su lin res pon se, a ra pid
drop in blo od glu co se le vels oc curs, and the fe e ling
of hun ger re turns fas ter than nor mal. Af ter a high
GI and GL me al fo od in ta ke in cre a ses and in the
long terms this re sult in we ight ga in.11 Ho we ver,
low GI/GL di ets ha ve po si ti ve ef fects on glyce mic
con trol, in su lin sen si ti vity and body we ight, im-
pro ve car di o vas cu lar risk fac tors and re du ce the
risk of type 2 di a be tes mel li tus (DM).9

Re cent stu di es high light the ef fect of GI and
GL on body com po si ti on. An in ver se re la ti ons hip
bet we en GI/GL and BMI has be en re por ted.11,12 Ho -
we ver, the re are conf lic ting re ports in the few stu -
di es that exa mi ned the re la ti ons hip bet we en wa ist
cir cum fe ren ce (WC) and GI/GL.12 Whi le Slab ber et
al. fo und sig ni fi cant we ight loss af ter thre e months
on a low GI di et in obe se wo men, and Bo uc he et
al. re por ted that a low GI di et re sul ted in mo re
body fat loss when com pa red to high GI di ets.11,13

Anot her study that in ves ti ga ted the ef fects of a low
GI di et on chil dren and ado les cents fo und that this
type of di et led to a gre a ter re duc ti on in BMI over
fo ur months when com pa red to a low fat di et.14

The pre sent study was con duc ted in or der to
de ter mi ne the re la ti ons hip bet we en di e tary GI and
GL va lu es and the one-day di e tary re call and body
we ight, BMI, and WC of 14-18 ye ar-old Tur kish
ado les cents.

MA TE RIAL AND MET HODS 
DE SIGN AND SAMP LE

A cross-sec ti o nal study was con duc ted on a to tal of
1104 ado les cents (469 girls and 635 boys) aged 14 to
18 ye ars (me an ± SD:15.8 ±  1.24 ye ar old). Sub jects
we re ran domly inc lu ded in the study from he althy
ado les cent vo lun te ers li ving in An ka ra, the ca pi tal
city of Tur key. Da ta we re col lec ted in fa ce to fa ce
in ter vi ews from March 2009 to Sep tem ber 2010 by
the re se arc hers. Ado les cents and the ir pa rents ga -
ve in for med writ ten con sents which ad he red to
Dec la ra ti on of Hel sin ki pro to cols (World Me di cal
As so ci a ti on).
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ANT HRO PO MET RIC ME A SU RE MENTS

He ight (cm), body we ight (kg), and WC (cm) we -
re me a su red by the re se arc hers. The we ight me a -
su re ments we re per for med early in the mor ning
whi le the sub ject was in fas ting sta te, and was we -
a ring light clot hes. A por tab le sca le was used to
me a su re body we ight to the ne a rest half-ki log -
ram. He ight me a su re ments we re per for med using
a 2 m long inf le xib le ste el me a su ring stick with
the sub ject’s he els, back and sho ul ders lying aga -
inst the wall, the fe et to get her and the he ad in the
Frank fort pla ne. He ight was me a su red to the ne -
a rest 0.1 cm.  WC was me a su red abo ve the ili ac
crest and be low the lo west rib mar gin at mi ni -
mum res pi ra ti on and me a su red with a fle xib le ta -
pe.15 BMI was cal cu la ted as we ight (kg) di vi ded by
he ight squ a red (m2). The ant hro po met ric me a su -
re ments we re as ses sed using the WHO Growth
Re fe ren ce for 5-19 Ye ars-2007 (www.who.int/-
growt href/en/). The chil dren we re clas si fi ed in to
fi ve ca te go ri es of BMI for age Z sco re (BAZ): un-
der we ight, at risk of un der we ight, nor mal we ight,
over we ight and obe se, in ac cor dan ce with the
cut-off po ints of <(-2 SD), (-2SD) to (-1SD), (-1SD)
to 1SD, 1SD to 2SD and ≥2SD Z-sco res, res pec ti -
vely.16

DI E TARY AS SESS MENTS

Di e tary da tas we re col lec ted from ado les cents du -
ring a fa ce-to-fa ce in ter vi ew with re se arc hers. Du -
ring the in ter vi ew, fo od mo dels and pho tos of
com mon Tur kish dis hes of va ri o us por ti ons, as well
as ho u se hold cups and me a su res, we re used to as-
sess the type and amo unt of fo ods and be ve ra ges
con su med du ring the pre vi o us day. The energy and
mac ro nut ri ent com po si ti ons of the di ets we re cal-
cu la ted using Nut ri ti on In for ma ti on System (Be BiS
5) prog ram.17 This da ta ba se con ta ins Tur kish fo od
com po si ti on tab les for all fo od. 

Da ily di e tary glyce mic in dex and glyce mic
lo ad we re cal cu la ted from the 24 ho ur di e tary re-
call da ta. Of the to tal 112 fo od and be ve ra ge items
re por ted in the 24 ho ur di e tary re call, 16 con ta in
no car bohy dra te. To de ter mi ne the glyce mic in -
dex, each fo od item from the 24 ho ur di e tary re-
call was matc hed di rectly to fo ods in the in ter-

na ti o nal tab le of glyce mic in dex. Glu co se was
used as the re fe ren ce. When a di rect match co uld
not be fo und, a GI va lu e was im pu ted from si mi -
lar fo ods in the in ter na ti o nal tab le.18 The GL for
each fo od was cal cu la ted by using ava i lab le car-
bohy dra te as GL = GI x (car bohy dra tes (g) in one
ser ving)/100.

The re com men ded for mu las19 for cal cu la ting
ove rall di e tary glyce mic in dex and glyce mic lo ad
are the fol lo wing:

Ove rall di e tary glyce mic in dex = 

and

Di e tary glyce mic lo ad = ,

whe re GI i is the glyce mic in dex for fo od i,
CHO i is the car bohy dra te con tent in fo od i (g/day),
and n is the num ber of fo ods ea ten per day.

GI va lu es we re gro u ped in to thre e ca te go ri es.
Di e tary GI was clas si fi ed as high (≥70), in ter me di -
a te (69–56), and low (≤55).20,21

STA TIS TI CAL ANALY SIS

All va lu es we re ex pres sed as the me an ()  ± stan-
dard de vi a ti on (SD). Da ta were analy zed using the
Sta tis ti cal Pac ka ge for So ci al Sci en ces Soft wa re for
Win dows 10.0 (SPSS Inc. Chi ca go, IL, USA). The
Kol mo go rov-Smir nov test was used to de ter mi ne
whet her out co me va ri ab les we re nor mally dis tri -
bu ted. The re la ti ons hips bet we en energy and mac -
ro nut ri ent in ta ke, ant hro po met ric me a su re ments
and GI and GL clas si fi ca ti ons we re analy zed by
one-way ANO VA and Pe ar son cor re la ti on co ef fi -
ci ents. The Tu key met hod was used to find the re-
s pon sib le gro ups for any dif fe ren ce. The le vel of
sig ni fi can ce was set as p< 0.05.

RE SULTS
The study inc lu ded 469 boys and 635 girls bet we -
en the ages of 14 and 18 with the me an age of 15.8
±  1.22 and 15.8 ±  1.26 ye ars for boys and girls, re-
s pec ti vely. In the eva lu a ti on of BAZ, 13.6% of boys
we re clas si fi ed as un der we ight or at risk of un der -
we ight, 17.3% of boys as over we ight and 3.8% of
boys as obe se, whi le 15.9% of the girls we re clas sed
as un der we ight or at risk of un der we ight, 13.1% as
over we ight and 1.7% as obe se.
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The 50th per cen ti les of GI and GL were 61.4
and 113.1 ver sus 52.6 and 125.1 in boys and girls,
res pec ti vely (Tab le 1). 

The di e tary GI of obe se ado les cents was hig -
her than that in ot her gro ups (p< 0.05) both in girls
and boys, alt ho ugh the re was no sig ni fi cant dif fe -
ren ce in the di e tary GL and BMI clas si fi ca ti on (p>
0.05) (Tab le 2).

The dif fe ren ces in ado les cents’ body we ight,
WC, BMI and BAZ va lu es and di e tary GI clas si fi -
ca ti on we re sig ni fi cant (p< 0.05). Ado les cents had
the hig hest va lu es for the se me a su re ments in the
di e tary gro up with a high GI (≥70) (Tab le 3). Ac-
cor ding to GI clas si fi ca ti on dif fe ren ces bet we en
boys and girls for all ant hro po met ric me a su re ments
we re not sig ni fi cant (p> 0.05). 

Da ily energy, car bohy dra te, pro te in, and fi ber
in ta ke and the per cen ta ge of energy from fat and
car bohy dra tes va ri ed bet we en the gro ups (p< 0.05)
when di e tary energy and mac ro nut ri ent in ta ke le -
vels we re exa mi ned ac cor ding to the clas si fi ca ti on
of GI. The da ily energy, pro te in and fat in ta kes of
the GI≥70 gro up we re hig her than the ot her gro -
ups, and the per cen ta ge of energy from car bohy -
dra te, and the car bohy dra te and di e tary fi ber

in ta kes of the GI≤55 gro up we re the lo west (p<
0.05) (Tab le 4). The energy, pro te in, car bohy dra te
and di e tary fib re in ta kes of boys in the GI≥70 gro -
up we re hig her, and the per cen ta ge of energy from
car bohy dra tes of boys in the GI≤55 gro up we re lo -
wer than the ot her gro ups (p< 0.05). Girls in the
GI≥70 gro up had a hig her energy in ta ke but tho se
in the GI≤55  gro up had lo wer car bohy dra te and
per cen ta ge of energy from car bohy dra te in ta kes
(p< 0.05). 

A po si ti ve cor re la ti on was ob ser ved bet we en
di e tary GI and body we ight, he ight, BMI, and WC
in ado les cents (r:0.122, p< 0.01; r:0.062, p< 0.05;
r:0.102, p< 0.01; r:0.094, p< 0.01 and r:0.073, p<
0.05 res pec ti vely). GL was in ver sely cor re la ted
with body we ight and he ight (r:-0.083, p< 0.01; r:-
0.061, p< 0.05) res pec ti vely. As the GI in cre a sed,
to tal energy, car bohy dra tes, and per cen ta ges of en-
ergy from car bohy dra tes and pro te in in the di et al -
so in cre a sed in both gen ders (r:0.222, p< 0.01;
r:0.295, p< 0.01; r:0.265, p< 0.01; and r:0.170, p<
0.01, res pec ti vely). Di e tary GL in cre a sed with the
in ta ke of per cen ta ge of energy from fat (r:0.069; p<
0.05). GI and GL dec re a sed sig ni fi cantly as fi ber in-
ta ke in cre a sed in the di et of ado les cents (r:-0.162,
p< 0.01; r:-0.060, p< 0.05, res pec ti vely) (Tab le 5).

TABLE 1: GI and GL percentiles, age and gender of adolescents. 

GI: Glycemic index; GL: Glycemic load.

GI Percentile GL Percentile

Age (year) n 5 25 50 75 95 5 25 50 75 95

Boys

14 70 20.6 38.4 65.3 106.9 194.5 35.9 84.2 113.6 147.6 234.1

15 141 24.5 41.6 61.6 91.9 180.3 59.7 96.4 117.4 167.0 271.9

16 102 22.5 37.1 57.5 91.3 152.4 38.7 82.8 110.9 166.8 296.9

17 110 24.5 39.0 67.4 88.5 180.2 43.4 71.4 108.5 155.1 239.1

18 46 21.3 41.8 57.6 87.5 151.5 40.4 80.3 131.1 168.3 247.0

Total 469 23.9 40.2 61.4 90.4 175.4 43.3 81.5 113.1 161.3 249.8

Girls

14 99 21.2 34.8 56.7 76.2 134.2 51.6 91.6 128.7 185.7 232.6

15 190 26.2 40.4 56.3 75.0 119.7 46.3 88.5 124.9 178.8 297.4

16 144 23.9 34.5 51.1 72.0 177.8 38.4 78.7 115.5 162.7 258.1

17 125 23.1 34.7 51.0 74.6 118.0 43.5 84.8 129.4 167.7 298.3

18 77 19.0 32.1 48.9 69.4 112.2 44.9 94.4 138.5 188.0 263.2

Total 635 23.8 35.8 52.6 74.1 124.7 46.1 86.6 125.1 175.6 260.6
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DIS CUS SI ON
The re is a gro wing in te rest in the ro le of GI and GL
in the re gu la ti on of body we ight. It has be en hy-

pot he si zed that they may be ope ra ti ve in we ight
re gu la ti on in two ways: by pro mo ting sa ti ety and
by pro mo ting fat oxi da ti on at the ex pen se of car-
bohy dra te oxi da ti on.9,22

BMI classification

Underweight Normal Overweight Obese p

Boys

Energy (kcal) 1821 ± 680 1947 ± 767 2020 ± 1010 2332 ± 1369 0.133

CHO (g) 224.2 ± 93.3 247.0 ± 112.0 251.3 ± 158.6 284.1 ± 193.2 0.272

Protein (g) 63.3 ± 27.9 66.7  ±  25.9 70.8  ±  36.3 74.7  ±  47.4 0.285

Fat (g) 71.3 ± 35.9 72.6 ± 37.5 77.7 ± 35.5 96.0 ± 49.6 0.094

CHO % 49.2 ± 10.5 51.9 ± 10.1 50.7 ± 10.4 53.2 ± 10.1 0.249

Protein % 13.8 ± 3.2 14.6 ± 4.0 14.7 ± 4.7 14.7 ± 3.9 0.682

Fat % 34.6 ± 9.7 33.5 ± 9.1 36.1 ± 9.7 39.0 ± 10.3 0.096

Fiber (g) 20.0 ± 12.8 18.9 ± 9.6 18.6 ± 7.9 18.1 ± 6.3 0.075

GI 52.4 ± 27.7a 78.2 ± 46.8a 72.1 ± 51.9a 84.0 ± 40.3b <0.001*

GL (g/day) 135.6 ± 73.6 126.9 ± 69.3 133.5 ± 69.1 139.1 ± 69.4 0.161

Girls

Energy (kcal) 1562 ± 592 1668 ± 683 1738 ± 606 1641 ± 681 0.410

CHO (g) 198.8 ± 86.3 210.1 ± 92.0 216.4 ± 72.0 219.0 ± 82.3 0.639

Protein (g) 49.4 ± 28.0 52.9 ± 22.7 52.0 ± 23.6 55.3 ± 21.4 0.418

Fat (g) 59.0 ± 25.8 60.7 ± 44.0 65.9 ± 34.7 68.1 ± 32.7 0.278

CHO % 52.1 ± 9.1 51.5 ± 8.9 52.1 ± 9.2 56.8 ± 11.8 0.173

Protein % 12.0 ± 4.3  13.4 ± 4.0 13.3 ± 3.5 13.9 ± 4.1 0.369

Fat % 33.3 ± 11.5 34.6 ± 9.3 33.9 ± 7.9 35.0 ± 8.6 0.387

Fiber (g) 18.9 ± 9.6 17.7 ± 8.8 16.2 ± 7.2 14.7 ± 5.9 0.195

GI 54.5 ± 26.9a 60.4 ± 36.2a 66.8 ± 48.4a 87.0 ± 37.9b 0.034*

GL (g/day) 132.8 ± 61.5 143.0 ± 80.7 137.3 ± 77.2 155.2 ± 79.1 0.742

TABLE 2: Energy, macro nutrient intakes and GI- GL values, gender and BMI classification ( x ± SD).

BMI: Body mass index; CHO: Carbohydrate; GI: Glycemic index; GL: Glycemic load.
*One-way ANOVA, p<0.05.
a,bValues with different superscripts mean p<0.05, with same superscripts mean p> 0.05.

GI classification

≤55 56-69 ≥70 p

Age (year) 15.9 ± 1.3 15.7 ± 1.2 15.8 ± 1.2 0.064

Height (cm) 164.2 ± 9.6 164.0 ± 8.6 165.7 ± 8.9 0.051

Body weight (kg) 55.6 ± 10.6a 56.4 ± 10.5a 57.6 ± 11.8b 0.018*

WC (cm) 70.8 ± 9.2a 69.9 ± 8.7a 72.0 ± 9.7b 0.026*

BAZ -0.07 ± 1.0a 0.06 ± 1.0b 0.08 ± 1.0b 0.034*

BMI (kg/m2) 20.5 ± 3.0a 20.9 ± 2.9a 21.2 ± 3.2b 0.045*

TABLE 3: Age, anthropometric measurements (mean ± SD) and GI classification.

GI: Glycemic index; WC: Waist circumference; BAZ: Body mass index for age Z score; BMI: Body mass index.
*One-way ANOVA, p<0.05.
a,bValues with different superscripts mean p<0.05, with same superscripts mean p> 0.05.



Turkiye Klinikleri J Med Sci 2011;31(4) 965

Nutrition and Dietetics Köksal et al

GI classification

≤55 56-69 ≥70 p

Energy (kcal) 1660.1 ± 722.6a 1704.7 ± 617.3a 1977.3 ± 765.1b <0.001*

Protein (g) 55.7 ± 27.3a 56.1 ± 20.4a 63.9 ± 26.1b <0.001*

Protein % 14.0 ± 4.1 14.0 ± 4.3 13.7 ± 3.8 0.480

Fat (g) 68.6 ± 32.9 66.1 ± 30.7 69.0 ± 40.5 0.669

Fat % 37.0 ± 8.1a 34.3 ± 7.9b 30.7 ± 9.5c <0.001*

CHO ( g) 199.7 ± 98.9a 214.0 ± 86.4a 264.1 ± 104.8b <0.001*

CHO % 48.9 ± 8.8a 51.7 ± 8.4a 55.6 ± 9.9b <0.001*

Fiber( g) 17.1 ± 9.2a 17.4 ± 8.1a 20.4 ± 9.8b <0.001*

TABLE 4: GI classification, energy and macro nutrient intake of adolescents (mean ± SD).

GI: Glycemic index; CHO: Carbohydrate.
*One-way ANOVA, p<0.05.
a,b,cValues with different superscripts mean p<0.05, with same superscripts mean p> 0.05.

A hig her di e tary GI has be en pro po sed as a risk
fac tor for we ight ga in and obe sity.23 Po si ti ve re la -
ti ons hips bet we en GI, GL, and obe sity ha ve be en
fo und in se ve ral stu di es.24,25 Most pre vi o us cross-
sec ti o nal stu di es in chil dren and ado les cents (aged
6-17 ye ars), tho ugh not all, ha ve fo und in de pen -
dent as so ci a ti ons bet we en di e tary GI or GL and
me a su res of body com po si ti on.23,24

Se ve ral stu di es pre sen ted des crip ti ve da ta re-
por ting in ver se re la ti ons hips bet we en GI, GL and
BMI, but the se we re ge ne rally fo cu sed on ot her
out co mes.12,13 One study in di ca ted that GI was in-
ver sely re la ted to BMI when es ti ma tes we re not ad-
jus ted for energy in ta ke.10 In anot her study, the
di e tary GI was fo und to be si mi lar in Da nish girls
and boys aged 10 and 16 ye ars, whe re as 16 ye ar-
old boys had a hig her da ily di e tary GL com pa red
with girls or yo un ger boys.26 In this study the di e -
tary GI and GL of 14-18-ye ar-old Tur kish ado les -
cents we re si mi lar in both gen ders (p> 0.05) and
the re we re sig ni fi cant dif fe ren ces ac cor ding to BMI
clas si fi ca ti on and GI in both gen ders (boys: p<
0.001, girls: p=0.034), but no dif fe ren ces in terms
of GL (p> 0.05) (Tab le 2). 

Most stu di es ha ve in di ca ted that GL is eit her
un re la ted or in ver sely re la ted to BMI with re gard
to GL,.12,23,24 In our study, BMI and body we ight va -
ri ed sig ni fi cantly bet we en the gro ups (p< 0.05) ba -
sed on GI clas si fi ca ti on. In par ti cu lar, in di vi du als

with a di e tary GI hig her than 70 had the hig hest
BMI va lu es (21.2  ±  3.20) and body we ight (57.6  ±
11.8) (Tab le 3). Di e tary GI was po si ti vely cor re la -
ted with BMI (r:0.102, p< 0.01) and body we ight
(r:0.122, p< 0.01). For GL, a cor re la ti on was fo und
only with body we ight (r:-0.061, p< 0.05) (Tab le 5)
which com pa res fa vo u rably with a cross-sec ti o nal

GI GL (g/day)

r p r P

Age (year) - 0.122 - 0.945

Height (cm) 0.062* 0.040 -0.083** 0.006

Body weight (kg) 0.122** <0.001 -0.061* 0.042

WC (cm) 0.094** 0.002 - 0.617

BAZ 0.127** <0.001 - 0.718

BMI (kg/m2) 0.102** 0.001 - 0.512

Energy (kcal) 0.222** <0.001 - 0.293

Protein (g) 0.170** <0.001 - 0.233

Protein % - 0.493 - 0.583

Fat (g) - 0.213 - 0.686

Fat % -0.271** <0.001 0.069* 0.021

CHO ( g) 0.295** <0.001 - 0.123

CHO % 0.265** 0.058 - 0.055

Fiber( g) -0.162** <0.001 -0.060* 0.046

TABLE 5: Correlations of dietary GI and GL 
values between anthropometric measurements, energy

and macro nutrient intake of adolescents.

GI: Glycemic index; GL: Glycemic load; WC: Waist circumference; BAZ: Body mass
index for Age Z score; BMI: Body mass index; CHO: Carbohdyrate.
* p<0.05 ** p<0.01.
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study of 6334 sub jects aged 30-60 ye ars.27 In the
uni va ri a te analy ses of the en ti re po pu la ti on, GL
was in ver sely cor re la ted with BMI whi le no cor re -
la ti on was ob ser ved for GI. Af ter full ad just ment
(inc lu ding energy in ta ke), both GI and GL we re po -
si ti vely as so ci a ted with BMI.27 In anot her study
con duc ted in a Me di ter ra ne an po pu la ti on of 8.195
Spa nish adults aged 35-74 ye ars; BMI was in ver sely
re la ted to di e tary GI and GL.28

Des pi te the evi den ce of be ne fits for ot her out-
co mes, our re sults sup port the hypot he sis that high
GI and GL are po si ti vely re la ted to obe sity. Un der -
re por ting did not exp la in the in ver se energy in ta -
ke re la ti ons hip bet we en di e tary GL and BMI,
which was ob ser ved in sub jects with pla u sib le en-
ergy in ta kes. Furt her re se arch in ot her po pu la ti ons
with dif fe rent in ta ke pat terns, using lon gi tu di nal
da ta on we ight chan ge, is re qu i red to elu ci da te any
in de pen dent ef fects of di e tary GL and GI on obe-
sity. The dis cre pancy with res pect to the se re sults
re ma ins to be elu ci da ted. One pos si bi lity may be
the he te ro ge ne ity in in ta ke pat terns of un derl ying
di e tary GL.

A few stu di es ha ve in ves ti ga ted GI and GL in
re la ti on to WC, aga in sho wing in con sis tent re-
sults.12,29-31 Among ot her me a su res of obe sity, in
the EU RO DI AB  IDDM Comp li ca ti ons Study29 a
lo wer di e tary GI was as so ci a ted with lo wer WC
in 1,458 Eu ro pe an men with type I Di a be tes, ho -
we ver no re la ti ons hip was fo und in 1,410 wo -
men.29 Si mi larly in the Whi te all II study, WC was
in ver sely cor re la ted with GI and GL in the 7.321
men aged 39 to 63,5 but not among wo men.30 In-
ver se as so ci a ti ons bet we en energy-ad jus ted di e -
tary GL and BMI and WC ha ve be en re por ted in
ot her stu di es.12,30 Anot her cross-sec ti o nal study on
979 adults with nor mal and im pa i red glu co se to l-
e ran ce from the In su lin Re sis tan ce At he rosc le ro -
sis Study re por ted no re la ti ons hip bet we en GI and
GL and WC.31

In the pre sent study, the in di vi du als who had
a di e tary GI hig her than 70 had the hig hest WC va -
lu es (72.0  ±  9.7) (Tab le 3). Di e tary GI was po si ti -
vely cor re la ted with WC (r:0.094, p< 0.01) but
the re was no re la ti ons hip with GL (p> 0.05) (Tab -
le 5).  

The ro le of GI in body we ight re gu la ti on has
be en at tri bu ted to the di rect ana bo lic ef fects of in-
su lin or in di rectly thro ugh mo di fi ca ti ons in ap pe -
ti te re sul ting in a hig her energy in ta ke in res pon se
to a hig her GI di et.32,33 Di e tary GI and GL are al so
as so ci a ted with hig her energy in ta kes. Ad jus ting
for energy in ta kes had no im pact on GI.28

Alt ho ugh to tal CHO in ta ke en com pas ses a wi -
de ran ge of fo od gro ups, inc lu ding gra ins, ce re als,
fru its, ve ge tab les, and swe ets, it ap pe ars that fo ods
that are hig her in su gar con tent or tho se that ha ve a
hig her GI and GL tend to be the mo re con tro ver si al
CHO con tri bu tors to obe sity and re la ted di se a ses.34

So me stu di es sug gest that, among he althy ado-
les cents, chan ges in the amo unt of con su med en-
ergy and mac ro nut ri ent had no im pact on the
con cur rent de ve lop ment of per cen ta ge of body fat
or BMI (12,23). In the pre sent study, the re we re no
sig ni fi cant dif fe ren ces in di e tary energy and mac -
ro nut ri ent in ta kes (p> 0.05) in re la ti on to BMI
clas si fi ca ti on (Tab le 2).

Se ve ral stu di es ha ve de mons tra ted a po si ti ve
cor re la ti on bet we en GL and di e tary pro te in and fat
in ta ke which pro bably can be exp la i ned by the fact
that the amo unt of di e tary pro te in and fat in cre a -
ses con cur rently with the in cre a se in to tal CHO
and energy. Ho we ver, the ne ga ti ve cor re la ti ons be-
t we en GL and per cen ta ge di e tary fat and pro te in
pro bably ref lect the fact that the re is an in cre a se in
the amo unt of high glyce mic CHO with the re duc -
ti on in di e tary fat and pro te in.31,34

In the high GI gro up (≥70), da ily energy (kcal)
and pro te in (g) in ta kes we re sig ni fi cantly hig her
than the ot her GI gro ups (p<0.01). On the ot her
hand, da ily CHO  (g), per cent of CHO from energy
(%) and di e tary fi ber in ta kes we re hig her and per-
cent of fat from energy (%) in ta kes we re sig ni fi -
cantly hig her than the low GI gro up (≤55) (p< 0.05)
(Tab le 4). On the con trary, a study on the me an da -
ily di e tary GI va lu e and the to tal CHO in ta ke in
chil dren aged 10-16 ye ars no sig ni fi cant dif fe ren ces
we re fo und bet we en age gro ups or gen der.26

The di e tary GI was po si ti vely cor re la ted with
di e tary energy (r:0.222, p< 0.01), pro te in (r:0.170, p<
0.01) and CHO (r:0.295, p< 0.01) in ta kes. Di e tary GL
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was al so po si ti vely cor re la ted with the per cen ta ge of
fat from energy (%) (r:0.069, p< 0.05) (Tab le 5). Ho -
we ver it sho uld be men ti o ned that the cor re la ti on
was we ak. Si mi larly, Slyper et al. sho wed that the
only sig ni fi cant cor re la ti ons evi dent we re ne ga ti ve
cor re la ti ons bet we en HDL cho les te rol and glyce mic
lo ad (in re la ti on to whi te bre ad), per cen ta ge of car-
bohy dra te, to tal di e tary su gar, to tal car bohy dra te,
and fruc to se.35 GL was mo de ra tely cor re la ted with
many ot her di e tary cons ti tu ents, inc lu ding to tal, sa t-
u ra ted, mo no un sa tu red, and pol yun sa tu red fats; to -
tal pro te in; and milk pro te in and GL were not
con si de red in most pre vi o us di e tary stu di es.

In anot her study, a to tal of 129 over we ight or
obe se yo ung adults (BMI ≥25) we re as sig ned to one
of fo ur re du ced-fat, high-fi ber di ets for 12 we eks.
Di ets 1 and 2 we re high CHO (55% of to tal energy
in ta ke), with high and low GIs, res pec ti vely; di ets
3 and 4 we re high pro te in (25% of to tal energy in-
ta ke), with high and low GIs, res pec ti vely. It was
fo und that both the high-pro te in and low-GI re gi -
mens in cre a sed body fat loss, but that car di o vas cu -
lar risk re duc ti on was op ti mi zed by a high-CHO
and low-GI di et.36

The pre sen ce of lar ge amo unts of pro te in or fat
may sig ni fi cantly re du ce the glyce mic res pon se by
in cre a sing in su lin sec re ti on and slo wing gas tric
emp tying.37 Ho we ver, in the study by Henry et al.,
pro te in sho wed only a mo de ra te ne ga ti ve as so ci a -
ti on with the GI va lu e and that the re was no as so -
ci a ti on bet we en GI va lu e and fat con tent per 100 g
of the test fo ods or per ser ving si ze tes ted.37 Anot -
her study sho wed that the re was no re la ti ons hip
bet we en the amo unts of fat or pro te in in fo ods and
the ir GI va lu es.38

CONC LU SI ON
We conc lu ded that the re was a sig ni fi cant re la ti -
ons hip bet we en glyce mic in dex and ant hro po met -
ric me a su re ments of ado les cents. A low-GI di et
may be use ful in the pre ven ti on of obe sity and re-
la ted chro nic con di ti on in ado les cents. This hypot -
he sis co uld be tes ted furt her in lar ge-sca le ran do-
mi zed con trol led tri als and the ef fec ti ve ness of
low-GL and low-GI co uld be eva lu a ted. Re se arc -
hers and he alth pro fes si o nals sho uld cal cu la te and
eva lu a te the co untry spe ci fic GI and GL da ta using
ap prop ri a te ser ving si zes fo ods. 
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