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d=d gEH (A 18) Fy Fhole
A4 #A] (Body Composition) ¢l o} g+ &

M o sefet Lotabstmd, A Al F st
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LT TE T RRE -3

o] sfo et m o shef e 4obzbatm

4

M

Fruyd ded Fulge ddd L5 w=E 75
Aoz A7le A Aoz wi4stE, Ay ot
WA djabe] el S zefsie] f1ql W wE] Aje]ehd
Z1Ael wel z2A cledl oEFH A1F Huy
(insulin-dependent diabetes), <l42l ®]e]&Fql Jﬂ
23 =luH (non-insulin-dependent diabetes) #} 2:x}
Al vl ¥ (secondary diabetes) 2 &% o},

] o w r|doz dAzA yEA slze A
1% dxd2 744 Aoy vloleja 4], =t
Zzbe] eojgoz whysie] AAFQl st @,
A2y Faye FAHe A7) Hoise) wE vl
3} Zaie] Zlof wlute zqlsle] AUl ql=lol]

AgHo] Frlste] Wb wluta ude] s+
vleshe Aoz d#A ek

A1Y Fuayd 7h folrl ARE7le] AoEAE
We ¥ 2o A sl Y-S Aoz x5
7] A g ool QlEde] LosA He, =g
Be oo e’ Foldx ¥ =24 At B
T A5t B Aoz deA . ol& AR7lE

AFsle] 4 32E 9 4 5= 2] Ru|rl Frje}

of o] 5ol ofs wx zAe] qludel hi 440

Zdadtn = FA% 4359 A 2L g A

A AEHzo] Sgcin AP,

s

d4n 19939 99 289
olal=t 1993 119 129

olgdo

Aut HaS A4 sl= =& (anti-lipolytic

k-3

=

action) o] 17| wiell c}Ee] <lgdle] Fois=AUe
o o]l2 <la] Aol A|uto] FH== o] A7
sof 2k ek Wiz AR A4S vz 44 4
UE Aoz Azsed, Al1F duyd 1A da
off lefA= wlakgk 297t £F glof ol= gl &
o} =Ao| otdgFe FoheE Burl 9glom® Lol
£ 3azto] whebA zle]rl gred], Jackson®g 84
oj4te] ofxp} 114ojAbe] A} wud ol o
o] e AyF Lote] YFAFETS F3dy B
a3t o Abusrewil5"-& tly 3lolSo|ub A &
ofztell ite]7} glekn W msle] ofz qluEl oEFH
Fx Fholol]l glolME AAgoli} ulnbol widje] 2
dedx A b AAeldh, = HE Lol uiut
o o]z QI ¥HF HEs} Fohsle ez ¥y
Holl wel AololAx AAY =l AlA]l =4 (body
composition) o] g A7z} go] Algs|m glew

Q% Aozl Y& BololAish o] WEu] WEe o
£ fololl YolAE AxEol T AT BE Al

Ysjn ot LolollM wlma ik A4 A
shtel Qledl oFEY dg Fole] Al 24 2 A
Z|ul-g (body fat content, %) ol th3t 7= ¥z 5
o] glA] okch,

AAEL cadl o9&y duws 77 5 %
A7) Fole] Az g FAslo] otz o]F
o A A ugo] Ao} pubertal statusel] whe} ofg
A wstelexE Sk =3 1 ool AA| g
off F&-&EF3lelAER el<3 &3 HbA, Clevel,
physical activitye} calory intakeo| uwZ energy
balance5o] <l4@l oJ&y <duw Folo AAug
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Table 1. Age Sex and Duration of 51 Children and Adolescents with IDDM

Prepuberty (n=26) Puberty (n=25)

Male (n=12) Female (n=14) Male (n=12) Female (n=13)

Age (year) 9.2 (6.9~11.2) 7.1 (6.5~9.9) 14.8 (11.0~16.7 135 (10.3~17.9)

Duration (year) 2.1 (0.5~7.0) 2.3 (0.3~6.0) 39(04~ 55 3.2 ( 0.3~10.6)
7} oj™ Zelo] gl=r] olrate},

4 a}
CHa 9 2by
A oAb Zhol= SlWolUx o] F Folrl 24,

ek 94l zolslold A&
2 ZxkE 518 —«1 7] W AHads :
2 sgleh ol F Wbk 24%, ofolsl 2740lelw ol
o] AA} HFL ZAslg o] Sex Maturity Ra-
tings (SMRs, Tanner stages)o] 23 fu, 2=
270 wiel AlejE =4 5lo] pubertal statusE A3}
odeh. Al2%-% (body fat content, %) & HAl &3
B 7)ol dEol A z|ulE=A 7] (Futrex 5000A body
fat content analyzer) & o] &3lo] Z3siadch A=W
279706l ol2] o4k Bolel <, 4, A7 AF,
5 458 4940 F, o4 15 AR F 4
Holdl ghol AHESIE B(FE 2B W)L AAA
Solmelzu Aabslol $el¥n T
o] Fukzel F7le] sl& A Al AlAWFH7]] light
ward% A7 W (near-infrared) & £
et ol 24} gAE 7|FEeg gand] 4
717}, Folsta 9+ ded &% % HbA,C F=%
zAbekglom] A4l sk Fake] AR A
(energy intakex} @-%2F(physical activity) & =A}
el =4 abge AR W e Eobed Ha
s}E-Eoke] BEerS 2A}slod total energy expendi-
ture ()&} TEE) & Algaioion o4 4gs =g
S Edle] dFEa AFshe S4e o W FH(24-
hour usual food intake) & ZA}sle] daily energy
intake(o]s} DEI) & F3lz AH3 AFe THE &
Asldeh, AR A wzkilele gol A4l
glole] B3AH(FZ olvfu]) 7} A A4 ste] wiHe
ARAE wolnA =433l

E
2

o
o

ofo}r} 2774o|len] o]5o] ol 6.54)%
A2 4 11,649k

Ak Slo}ls AlgErlel Ayt Al o R U AE
o 7t Fo Hi Az AErlelATel ¥ 4A
9.241(6.941~11.24), 7.141(6.541~9.94)) Az A}
Z71+4 izt 22 (11.041~16.74]), 13.540 (10.34
~17.94]) el o} (Table 1),

Furel 717k AlErlelATFe sl 7zt
2.1, 2.3d¢10x AEZIFY dvrt 744 3.94,
3.2do] ek,

4 Fhol5o] AlalT-4 (body composition)& =
A3 Az Table 29} 2}, 1985 o3l Lolz}st
sloll A UEF T Aol odndd ol AAE AT W
919 50 percentilex] g FEFa|Fo 2 slo] fal 3
ol52] AFE FFAFT g v#(% of median)
2 EPGE uf Al A Zole oAz F AF
< AYI U3 wukg dele glsler AEr] A
Fu Fizhe] Aol glgdth Body mass index
(BMD= dolell & AlE7]eldFe] 16.1+1.1, A
71e] 18.6+2.22 AE7|Eo] ARErlolAFRY §
2stAl Frhsheler] (p<0.01), ofojoll A AlS7]o]
Aol 15.1£2.0, AE7|Fo] 18.4+2.12 Y =
F AREZIEe] ARzl d Rt BAI ez fofs)
Al F7bstdch AR EL ARl A dolrt HE
19.5%, ofolr} 17.9% 2 AlE7|o]|AFolAE Frizl
o] ztolzh glddeh = A7 FolM £ delr} 19.9%,
ojolz} 26.1% 2 AAl AFE7Fe AlErlo|AFEG
AR Hgo] FrosiA wkow (p<0.01), ARE7] Fo}
T AHE7]olA dotet vlmsle] Al x|ubge] xlo]s} gf
QAL AE7] ool AlE7] ol AlE7]o]A o] Y

g 17.9
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Fig. 1. Body of (%) (Mean+S8D;*p<0.01).

Table 2. Body Composotion in Children and Adolescents with IDDM

Prepuberty Puberty
Male Female Male Female

Weight (% of median) 100.6+5.2 102.1+8.6 97.4+55 97.4+85

BMI (kg/m2) 16.1+1.1 15120 18.6+2.2° 18.4+2.1°

Body fat (%) 19.5+5.0 17.9+4.6 19.9+4.7 26.1+¢d
Mean+SD

®p<0.01 vs prepubertal males, ®p<0.001 vs prepubertal females

¢p<0.01 vs prepubertal females, *p<0.05 vs pubertal males
v} Aol FolahA EhtHp<0.05). AEAE  chel AA gl RS F 4 Ak o AR
ol A AlAtge FrlElAAat £FAF it vl & 2AEIGEY WA el §7 9 g 24 A
(% of median)& F7lsla] & Zlez Mol Al o Az|Erte] BAE olo} B|HE lwd FF
% 4} (body composition) & lean body mass ¥ t} = o HbA,Cz& =A}sleici(Table 2). Slo}5o] x4}
fat mass7} 3714 Ao 2 Azksole, WA Bojitn gl HE A4 R 4 Fold B

2 AT 4 BolEe AAYES AT AW Aoz Fog Aelrt ggor] P 2y
2324 140195 4oz g4 oA R3iA 7] & vEie HbA,CAHE A}F7]Fo] AE7]elATE

olZo] Futrex 1000 body fat tester® Z=Ag} ] z]qt

93} wmsle] wskeh(Fig. 1), %3 o2
W golse wmEe] ARY ofEEuct AE7leld
FolAe WY 2F Axage] wgkew] (p<0.01),

A7) ot AR ol waEuc deker} (p<o.
01) 427 ofohe wlmzst FAEAoz Aol ¢
sich, weba Qlgel o|&W sl Gololdl A2
ol Aol Wk deiFe] A4k o}t wlmalo] A
wHge] Rebrl 43717k HalA ofolol At Aol
Fohelo] 44 ob5 3} AR ol wsHAAE Ag ¥

=2
T sk

SL L
Z8ladch
Lero]i} HbA,Cx
A7b gladek

w3 A A3 2F(daily energy intake, DEI) %
%52 (physical activity) o] #| 2%l v+ 9
< Ay Hoted|(Table 4), 35 53ty AHs=
olviz]2] ok (DEIL Cal/kg)& Alx-&o] Fkdd A
ZlelA ol AFEZT Eob felshA wshed (p<o.
01), total energy expenditure (TEE)S- ©|w35}31S
A AR -go] Fodnl AMErIEe] A7l ARt

242 wolxnl EAsHAC] oloof = n]x]%|
AR ug2ke) ADTAE Woks o el
2E AXugse] Fodt A

o
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Table 3. Comparision of Insulin Dose, HbAlc of Prepubertal and Pubertal Group and the Correlation between Insulin
dose, HbAlc and Body Fat

Prepuberty Puberty Correlation
between
Male Female Male Female body fat
Insulin 0.69 (0.2~1.3) 0.75 (0.4~1.3) 0.69 (0.4~1.0) 0.72 (0.1~1.0)* NS
(U/kg/D)
HbAlc (%) 12.8 (7.0~18.9) 14.7 (11.6~20.1) 16.1 (9.7~24.0) 15.7 (9,3~23.0)® NS

Mean (range): NS, not significantly different
abNS, prepubertal vs. pubertal group

Table 4, Comparision of Daily Energy Intake (DEI), Total energy Expenditure (TEE) of Prepubertal and Pubertal
Group and the Correlation between DEI, TEE and Body Fat

Prepuberty Puberty Correlation
between
(Cal) Male Female Male Female body fat
DEI 2041.8+148.7 1984.6+215.8 2205.8+198.0 2219.6+205.3
b r=—0.48,
DEl/kg 739+ 99 925+ 122 49.8+10.9* 53.0+ 11.7 p<0.0001
TEE (Cal) 1837.9+340.1 1498.5+252.7 2337.7+428.7 2147.8+337.8
r==0.55,
TEE/kg 656+ 7.3 69.4+ 6.5 512+ 5.7° 50.4+ 7.6° p<0.0001
DEI/TEE & r=—0.28,
(%) 11364+ 17.3 1345+ 18.3 96.3+14.6 106.3+ 22.0° p<0.05
Mean+SD

8p<0.01 vs prepubertal males
5p<0.01 vs prepubertal female

Table 5. Comparision of Diet Composition, Body Fat of Prepubertal and Pubertal Group and the Correlation between
Diet Compostion and Body Fat

Prepuberty Puberty Correlation
between
Male Female Male Female body fat
CHO (%) 51.7+ 5.2 552+ 7.0 584+ 4.4° 572+ 4.7 r=0.4, p<0.01
PRO (%) 189+ 2.8 17.3+ 29 183+ 2.5 17.2+ 22 NS
FAT (%) 29.3+ 2.7 279+ 56 232+ 3.9® 257+ 4.6 r=—0.46, p<0.01
Chol (g/d) 303.5+157.7 318.7+152.9 275.3+102.8 310.1+1476 NS
P/S (ratio) 0.88 + 0.63 064 + 0.26 0.57 + 0.37 0.52 < 0:37 NS

Mean+SD; P/S, polyunsaturated fatty acid/saturated fatty acid; NS, not siginficantly different
8p<0.05 vs prepubertal male
bp<0.05 vs prepubertal male

olu)glA Hgich(p<0.01), Energy balance® 27]  &o| WUl AlE7leld ol 238 L=de oy
9)&] daily energy intake®} total energy expendi- 2| 2] ekxct AHshe ko] B Aog el A
tres] % (DEI/TEE, %)% #lzaigie @ Axw 988 2yehe 2qlo] s Fymtozy 4us
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—olwdl &Y (M 18) gy foly Alxl =4 (Body Composition) of] t)&t o F—

A g Aoz AAsign ool HaEL Aol
¢ FE 23

= o okrr] Sl AFele 4
ZAkstglc(Table 5), 315 St A% s}
F T 'BhEo] AXsHe vl go] ¢ 45 4
Aggo] Frhske Aoz Jehted (p<0.01), A
AHZLE AASLo] Udd A7) 2elM 2388 =
€+ Aoz veldeh(p<0.01), Ao FaAH S
A, ZAGA/ B2 4l vl g 52 7 7
ol 4] ate]7} gidet,

il &

0

Al#l] =4 (body composition) o] Zd-& olul=o]
opdele] Hrhe} vimke] AR ole} oJz)rlA] W
4] Aol diAbg Aol glojx Awlel Wy Az

A A, gl i} wl3ES °%°}i o &
P AEE 29 & Qloh AA] 249 AL Qe
A A ubA E(fat mass) 9} 8] =] WA & (fat free
mass) 9] F7hx] R0 Y& £ glom, At i
o€ &0l FHEl A %z wAY Hre Fz
THo2A 2 FAY 73%7 FHo2 FAEe) ik
£ ol 8ol 2A3led 25t ofeistx] A whyo] wt
whslo] ghet,

Ald 24E FAshE e ojeizlxsl e F
HHeoz FAsle W Moz Z2AsE Wy
22 vE F Usk FAH FHsE dblole AbE
o]-&3led Balzoz BAs: wilo] u A
2 A3 whlele E43 EylolAy aFAlel &
Tl AYUEE FFoH TAL oLl AAW
|(%)& T3le #49= =" (hydrosatic weightig
technigne)?, ALY FU4ES ALEEte] Aol A
M2 A FoEEE Aalsle] AAWS
T3 w?, Ao potassiumekg AEgo 24
Aerg AEse WY, A7AEE 24 (total
body electrical conductivity) 2~
impedance®}|'? Fo] glou} oA e o] Ly
Z1ell= o] Eatsln A|7ke] 22 A2y w4 %
v]7E sde gt FAlAe] drh Aol o] 8 + e
714 24 9ozt skinfold caliperd A}-&3hod
At A2 Sk el e vlad Hssin
Wlo] Ziltsle] W) bS] glen o] W

b £

bioelectrical

o] g5te] FujejollA A= wel] chdt A7} Wo] A&l
soiA gtek ey o] whe 2l welAy &
€ 344 Sz we} 27} g2l 4 a
vepAute] AlAEe] kg wolME 24} wg
T 3len2 wteA] oy EHsle] HEAE Fao}
e, 226 19849 ConwaySo| #¥ 3 infra-
red interactance #-& W] F4 w) ubAle} infra-
red spectroscopy®] d2}& o|-&3} HALEA o]& |
Hol EA4E o 29 spectrumo] Wahe AL o) £
g “light interactance””} = Y2]2, o] WL o)L
dted SR AAge HF Ay S gy
e Z‘-’“‘:ﬂ 22 ZAY AAYFEHE & YA &),
AlS3ta obd by w|da=q) who 24 sl
v A4 ustn 4A 24 e Wez ¥
ILE A,
FulollA+= o] infrared interactance H}2 o] &
sle] A% A W gxy FAE foz Ay
= 33 227} glon] LoleME HZe AR
g gF7] W H4dr)9 solollA AT AAgo
2397} ot obA Axo] glE Shele] ax|ubg
of g A8+ gt 4Aold) o] HAEL infra-
red interactance¥}¥ & o] &3 A|x|y} A7 & AL
dte Aofe] HEA oAby Al clE oEY o
= Fole] Az FHslm o]EY ¥ o
pubertal statusel| w2 W 3}8 Alwjwgic)
£ ATelA ZA4% 4 9 A7) wdede)
£ A=A W3t F Aube] v ge AlE7] o)A
£ Fyzke Aolzt gickrl AlE7)7} smiA ofofolA
< AWEe #AG TS £ 4 e, ol
A= °l%°ﬂ1r'l7‘l X-A 4oz 4G o509
A7t A8 £ 3435l B o5
aotE YA s JE_EH ol 52| AT Aol HE o
o 104] o] Fofl Az|ulgo] FE58 F71E Yeh =
Aoz vepgtch =3 v)sd AT AR 2F
i A& ti4le 2 infrared interactance u}bwje] ol
%—0,1 Futrex-1000 =% 24712 %43 A= 9-8°
vlas v B Qe oiatel e oEY gn
%"F'“—" A7) ol" iy AlR7] Folelld mE
A4 -’1“-°Pi‘53r T2 AEE JeElglen Alar] of
obako] A4 Aofol e AWEE Moy oJololA:
ALE=7] o] 7‘]“0‘-5‘1-"‘401 7453} B kel ol wlmA
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dAsA FAHS &4 4 Usrk  Gregorys?ol
1992do] F]ExM FA ZAubg3 bioelectrical
impedencew}H| & o] &35le] 4 57 W A7
thie Zloe] Aol did BioldlE ARE7] ofolel]
A AAe] AAE Frlsidedl, o] A7l o
ololl 4 AAMHgo] Frlsle olfFE AETIel AHeAE
A A sERoh} 4 TERe] B FUst 4
g Aol w2 AAE, HAA sEHx Fol <l
lgalol] gk uhx z22o] el ¥ Aol
Zasta webd ey aFee] Hofut o= ol
ez Foj®l oleale Aubts] Aoz A
otz shglent qledl Sakd Ao AR
£ e Assigdn =3 dolel e ARE7lel AW
go] AE7|AA Z Aolg ol %x olFE AW
3z Zaadch

L QAL A2 cojold AR uEel Feist
A Zohsrgont 4a Lol HbA, Csh A9-27
o ARWAE A FAUL AE7] ofols} dolie]
£ Aolrt Glrl Wl AEE A7) golst of
A7tel Aol® thebd 4 Ak AT Azsle A
A # 2k (energy intake), -5 (activity level) 3} 4]
¥ o] 44 (diet composition)& ZA Bgkc), ubeF
Aol o] =L 7|2Aql 7]Ho] £B5= o
gkt 435l deko] pke energy balanceqte] -
Aets A ko] FrlE duke) ot AF ek £wge
¥zoz Aud 5 9lg ook AL v]ulel HE
pe 1325 dFAHN-Fh £ AFlME e
y}=o] DEI/TEE (%), % energy balanceqto =+
Azake] 22e AW £ glo] AHsbe AEFY 4
o} AAlgaE chokgl QlAbEol Ha ATt A%
= et

MillerE®o]1} Romieus?e] ¥ireo] o|stH A
e kol EAbel ofolu} x| WpAbe] wlE
o] =9t 7Sl Adhgo] Eekekn ot & A
Foll = 2k AFsko] AR uHgo] Ftd AHE7] A
Gzt AlE)e] Giso g4 Jebgta 233 v
3h2o) AlFeke] BI4E Aubgo] & HoE el
won] chldo|} Fa S A AYEIHE
LA 7 gle Aoz Jehgel ol Ade AE
3} A)FEe] T4 Azte] BA] g HFef ot A
FAEe] wuel A5 dedl 2 olfe WA

0

D

EEE

CubA ol B A -

aixlat whestEel AA7L W S Agel A7)
Ae 9elel Algaa Bele]l YA B2t A7l
wd AeAst Aee 53 24 B4 Boht 25
Ae] o] wetdE olx Axel 2a7t g Ao
= Az,

ol Aol A HAEL QlEd oFF Gy /A F
57 9 47 golE dAez AATFAE FHs)
o] AlE7] ojojollA] b7 oA ik ARE7] et
et AR ge] Fr48He o & AP ol T A
wgol zjo]d el 4 Y& HslezA <€y
g0} HbA,C, Aol A3 o 42, 459 4%
=2 Adugtovt 1 4eg H33 %%614121 %3t
sk,

webd ARt ded &%, duzdde ¥
Az7)e] 2ol wWste] Aol diside FF A
Aol AF7} Wesichkn Az

-l =
Apetam g solalo4 Qlerl oEY Fuyow

ksl 5199 %57 W F4d7] ﬂo}f nH foz
A 9] A L3R4 7)e] 9Eql Futrex 5000A =%
A7) & o] gdled AAEAS FHsAen o]F A
wWolu} Aldy] Wk oo whE Ala|zAle] WS
As wote)l, wit oled £, wa 24 AH, 9
2 Aot 4w Ty 2 A AL FF
o} Al A kg7t AaaAE 24

1) a8 o2y Jguys sHA g Ztels AT
(% of median) & 3 99.4%/(81.8%~11.9%) =
| Fo|rt w]nkg vepd Shebe glalch

2) oA Solso] A gL Ar7] olATe Py
7z 19.4+5.0%, 17.9+4.6%om ARE7T
Juisb 77 19.9+4.7%, 26.1+7.6%2 A7) o
ololl 4] A}&7] deh} AlE7|o] A diiollA met AA
uho] f-oJskA F7hskaleh

3) At StelSo] Fof wbm 9ul <lEHe] &k

HbA,Cx = »ﬂzlﬂlgﬂr 11'—4?{]’ *oa&lﬂl?} stk

AN

=5

e

_/!'-_
o W] EE4E AAEES] B Ho2 vheig
o,
5) Aba7] ofoleldl Al dotreh A gEel &
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Body Composition of Children and Adolescents with Insulin-dependent Diabetes Mellitus

Hye Young Kang, M.D,, Mi Jung Park, M.D. and Duk Hi Kim, M.D.

Department of Pediatrics, Yonset University, College of Medicine, Seoul, Korea

You Kyung Park, M.D. and Jong Ho Lee, M.D.
Department of Food & Nutrition, Yonsei University, College of Human Ecology, Seoul, Korea
Ho Seong Kim, M.D.

Department of Pediatrics, Ewha Women 's University, Seoul, Korea

Bodycomposition measurement is useful in the diagnosis of pathology, assessment of disease
process and response to treatement in many endoclonologic and metabolic diseases. The Techniques
used currently are mostly indirect, often expensive, difficult and time-consuming. A new method for
estimation of body composition, infrared interactance, is rapid, safe, noninvasive, and may be useful
in research and clinical studies.

Body composition was assessed in 51 children and adolescants with insulin-dependent diabetes
mellitus by infrared interactance method using a Futrex 5000A body fat content analyzer. Percentage
body fat of pubertal girls was 26.1+7. 6%, significantly greater than prepubertal girls (17.9%, 0<0.01)
and pubertal boys (19.9%, p<0.05). Body fat content was increased through puberty in girls, but not
increased in boys. Our data do not explain why body fat of pubertal boys was not increased. There
was no significant association of insulin dose and HbA, C level with percentage body fat. Thus, we
had to attempt measure calorie intake, activity level and diet composition. Our data revealed that
dietary carbohydrates may prompt fat deposition, but energy balance does not explain the differences
between pubertal girls and boys.

In conclusion, Body fat increased through puberty in girls, but the etiology of differences in pubertal
girls and boys is not clear, and in view of potential adverse effect of fat depostion of long-term
health, further larger case-contolled study will be necessary.

Key Words:
Body Compositon, Insulin-Dependent Diabetes Mellitus, Puberty, Insulin Dose, Energy

Balance, Diet Compostions
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