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Table 2. Measuement(criteria) of obesity

1) Anthropometric
a. Height/Weight | Broca’s method, BMI
b. Skinfold thickness, W/H, W/T
2) Body fat content
a. Hydrostatic weighing
b. Isotope dilution
¢. Ultrasonic
d. Infrared
e. CT scan and MRI

2714 4# A vrE= AFA ¥ 5Hupper body obe-
sity) =& ¥4 Y THandroid obesity) o] &
TH(lower body obesity) E¥ 4 3 H TH(gynoid

obesity) ol B3te] tjA}e]Ate] ‘ﬂEJ} == Ao
2, BExnxsaEddss o&sid B A
B2 (visceral fat mass) & ?”‘4 gt Wol AR
o] o] Bofo] @Fo] o] &HI 9

7o e E4 S
7ol 30%7F H]gHEQ

—

BE g oF 20% %
742.2 ol-gq;q oloL].

g2 JolHE 10%0HeE ofge ¥e 4%
o7 AR FEE AT tEo] AEEA o] A

Tateo] 7HHA o7tA 4wl FAeA F

ZtelE FAe e, §390 4008 A&l
A7 YFel HEte 2d) oo w FrpE HIY
Bre e FUd As 4 EAzn AzE
POoB o ¥ ]% A&atA sersted #2371 9
A= "1.'17} AddAe g8, A% JFg
Fop AT ‘Ez}“ﬁ A7t 28 740; A,
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ok 38M), 7AME 15~ 25HH HEaAg 164,
HFHAL 14~18% ToZ iy Fo(Ta
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2. H (diabetes mellitus)
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Table 4. Classification of diabetes mellitus and
allied categories of glucose intolerance

A. Clinical classes
Diabetes mellitus(DM)
Insulin-dependent diabetes mellitus(IDDM)
Non-insulin dependent didbetes mellitus(NI-
DDM)
(a) Non-obese
(b) Obese
Malnutrition-related diabetes mellitus(MRDM)

Other types of diabetes associated with
certain conditions and syndromes !

(1) pancreatic disease + (2) disease of
hormonal etiology + (3) drug-induced

or chemical-induced conditions 5 (4)
abnormalities of insulin of its receptors :

(5) certain genetic syndromes »
(6) miscellaneous.

Impaired glucose tolerance(IGT)
(a) Non-obese
(b) Obese

(c) Associsted with certain conditions
and syndromes

Gestational diabetes mellitus(GDM)

B. Statistical risk classes(subjects with normal
glucose tolerance but substantially
increased risk of developing diabetes)

Previous abnormality of glucose tolerance
Potential abnormality of glucose tolerance

A Ty Hale AAlg e
o Hey %‘%E'%EM meta gh= Al 7 8 E of
AEse volt,

Eat

H(F YY) ol 150mmHg
2R (HARE °‘>°\ 90mmHg )J

~“
L >
4
ruB'.

839 05 E A wAyD
299 oby BAHA w44 94 @

Table 5. Classification of diabetes mellitus(Se-
verance Hospital)

Type Mate(%) Female(%) Total(%)

IDDM 15 14 29( 2.3)
MRDM 43 41 84( 6.6)
PDPD* 40 38 78( 6.2)
FCPD** 3 3 6( 05)
MIDDM 554 599 1,153(91.1)
Non-obese 467 401 868(68.6)
Obese 87 198 285(22.5)
Total 613(48.4) 653(51.6)  1,266(100.0)

*PDPD ! Protein deficient pancreatic diabetes
**FCPD : Fibrocalculous pancreatic diabetes

Table 6. Clinical features of diabetic subjects(n= 1266)

Clinical (II\TDD%) MRDM " NIDDM
feature PDPD FCPD Non-obese Obese
(N=78) (n=6) (n=268) (n=1285)

Men : Women 11 1:1 101 1211 1028
Age at Dx(yr) 14.5+56* 248+ 5.2% 35.0+ 6.5% 473+ 87 52.4+104
Age(yr) 17.1+£5.9* 292+ 8.0* 414x50% 53.3+ 10.0 573+ 9.7
Duration(yr) 28+21 45+50 6.6+ 4.3 56+ 5.0 574 4.6
Family Hx(%) 143 280+ 33.3 18.6 20.3
Body weight(% ) 89.1+ 9.1* 84.3% 6.3* 90.4% 7.0* 1028+ 65 134.8+ 14.2

* 1 p<0.05 compared with NIDDM
+  p<<0.05 compared with non-obese NIDDM
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Table 7. Dietary intake of nutrients analyzed by a 24hr recall method

PDPD NIDDM
Underweignt Non-obese Obese
(n=21) (n=58) (n=172) (n=55)
Calorie 63.1+ 13.0* % 60.9+ 12.8*# 1094+ 15.0 110.9+ 16.2
Carbohydrate  71.7+ 18.4*# 67.3+ 19.2* 1136+ 117 117.1£ 15.8%
Protein 55.9+ 18.0*# 746+ 13.7* 95.7+10.2 928+ 874
Fat 39.8+ 1264 41.7+ 28.3* 78.7+19.9 63.2+ 17.0%
Calcium 88.7+ 22.2* 934+ 214 084+ 14.7 109.4+ 164
Iron 934+ 246 108.8+ 26.1 119.0+ 16.9 118.2+ 25.5
Vitamin A 82.3+ 233 97.4+225 118.4+ 229 96.9+ 12.2
Vitamin Bl 85.5+ 24,6 93.1£ 315 126.1% 22.0 136.4+ 26.5
Vitamin B2 66.4+21.3 736+ 24.2 93.24 11.0 70.8+11.0
Vitamin C 92,0+ 23.2 736+ 24.1* 93.5+ 11.0 98.6+ 16.8

Calorie - percent of total daily requirement according to the activity
Others : percent of recommended dietary allowance according to the age
* 1 p<C0.05, compared with obese NIDDM patients

# [ p<0.05, compared with non-obese NIDDM patients

o AT FAAA) 2o¥ 4TS 8, & FxdelHe *ﬁ“’ of "kl opd FH F3}F
el e el ME 1%]?45} #g 2EdE 9 wgulcyp o Holu AAAAO ; gzg
2 194 Fol AV HE AR A4Hed, FE #HZ *3%“’“‘01 welste] Aol wet
of fopdll BafME doz % d77h gesd A HA S7HEHI e ARl

3 AAge ol

5. ¢+A %9 (malignant tumor)

de) 99 JAE B4A YA YAE @

FUAsEL hEdoly £529 59 Y oy AE fAHY FHAAY Yoo THE=
ol 24N %2 (atheroma), B3, A 2 & AR FAYEY 1 FAA FAHAA7 ¢ F
Y 5oz o] Fopxlw Aog 23 & 289 80~90%F AASH, B& FAUAFT
A3 AAs=E Ao EAo|}, A HAe F9 deorg % 928 3o ¢

FRAgE0 A BA HE Ae HAFY LA o 35% 0 FAHE RO HIFH 9]
502 Y5 ATELE 47 I 5 o
£ sy, HEEE AYsd 4AF9 HHE et o WA I 4o} REo] gl
222 (transient ischemic attack)oly H7ZAAST I ¥#A f9Ldd gAge de85ez A
(cerebral infarction)©] UEN Y, AFdE A¥st  HAE & FFAd= A7 vt w2
W A8 (renal hypertension)? A7ZEEE  HolAgw 2o ol Uo] FIHIL v FAE
gt HolX led otrtz o] AL F=A9 AYE 4

TR Welg B 1A dEgesz 1Y Ao UM A BHe| 98 Ao A7E
o, 2ZY2HEES E 59 Tl A2, 24 H t
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sis) 9} T E A4 Y H (chronic superficial gastri-
tis)ol ZHHY 2™ (Table 9, 10), VE(EA 11

y w =

2,

ol O{N o
> G
\!U -0
ol

2,

_,mﬁ
r-h: = 0 ox
33

_>.:,_94n1o o
N
A

o

Table 8. Age & sex distribution(n=74)

Age Male Female
(yr) Number( %) Number(%)
15~20 10 9.1) 9(14.3)
21~30 4(36.4) 29(46.0)
31~40 3(27.3) 19(30.2)
41~50 1(9.1) 5(7.9)
51~60 2(18.2) 1( 1.6
Total 11(100) 63(100)
Table 9. UGI findings
UGI findings Male Female
(n=5) (n=2)
Gastric ptosis 1 1
Gastritis 2 1
Ptosis & gastritis 2 0
Table 10. Gastroscopic findings
FGS findings Male Female
(n=1) (n=5)
CsG 0 3
Gastritis & 1 1
duodenitis
Reflux of hile 0 1
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, A% 14%)H A% 2 FESY FUTF
EH':‘ T8 #RA AR Y (Table 11, 12). &
€Y 23E, CaxP, 4% gy BpY wx7t
R Bk oo A ZrAaH e} 19l th(Table 13,
14, 15, 16).

o] ARS a9std ol FIAGHE
Hohd Z2AGA AAF EAT 283y 47
He, AAE £Fo gHoE A3 JFAgFe
A TAHoY dEGHE BEY dgy
Z2(53 nF A%a)o Aedn 9 ¢+
At

2. 237 48

a37) AR FS2AdAN M Be] BE AL

Table 11. Hemoglobin concentrations of subje-

A T dds Faty
B (Table 17), AH 23545
1084 (459%) 2 714 wota,

2 329 Az
Ay BRIA3 %
o 47 Aol |

1 ggoz £§7), 87 2 yrv) A9 &
MAT E 487 AfFde AR (RAE

734, 73 A% 94F
o A d)o] 60% o)A
(Table 18).
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Table 14. CaXP values of subjects

CaXPp Male(n=12) Female(n=53)
<40 7(58%) 35(66%)
>40 5(42%) 18(34%)

Table 15. Serum folate levels of subjects

Folate* Male Female
(ng/mlD {(n=6) (n=27)
<25 00 0%) 10 5%)
2.5-6 4(66%) 17(72%)
>6 2(34%) 9(24 %)

*Mild deficiency . 2.5-6ng/ml
Severe deficiency : lower than 2.5ng/ml

Table 16. Serum vitamin B12 levels of subjects

cts
Hemoglobin* Male Female
(mg/dD) (n=9) (n=52)
<10 0( 0%) 10 2%)
10~12 00 0) 12(22)
12~14 1(11) 29(56)
14< 8(89 ) 11(20)
*, ormal value : male 14~ 18gm/di
female 12~16gm/dl
Table 12. Bone mineral densities
Normal 1
Mild osteopenia
Moderate osteopenia
Total 11

Vitamin B12* Male Female
(pg/ml) (n=6) (n=25)
<150 0( 0%) 10 5%)
150~200 3(50%) 18(72%)
>200 3(50%) 6(24%)

Table 13. Serum iron levels of subjects

Iron* Male Female
(ug/aD (n=8) (n=40)
<100 3(38%) 30(75%)
100~ 120 3(38%) 7(18%)
120~ 140 0( 0%) 1( 3%)
142140 2(25%) 2( 5%)

*normal value : male 120~ 140ug/dl
female 100~120ug/dl

*mild deficiency . 150~ 200pg/ml
severe deficiency . lower than 150pg/mi

Table 17. W3 944 #zto] 28y 2% ¥y
2

(19904 49 19 ¥, a4484)
BR5(%)
437 48 108(45.9)
$E7) 2@ 59(25.1)
=87 2% 52(22.1)
Eu A 16( 6.9)
A 235(100.0)

- 202 —



¥ 49

Table 18. +37] 2%
g

h2s

A Ed (%)
8(13.8)
28(48.3)
11(19.0)
10(17.2)
1017
58(100)

2A4(%)
35(32.4)
34(31.5)
18(16.7)
12(11.1)
9( 83)
108(100)
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3. HEE

FYol ZHHW AT PAF 7EH W7
SN AZAHY) Y B To2 9l5to]
2% Zgdsel Frhdot 19909 4¥€ 19 #A
AAl & ARsaEd 557 Wil 4
A7teFd #ad dds 2 ouf 2599 FHA
Agn Y HEFe] 525%F2 FH5E
AR got, 2948 AZY HE £ 59l
431%2 A% We e ¥ F AN (Table
19)

5ol b 2ATEAHYA A2 FA47t

Table 19. £%7] 38 2% 3

kg (%)

3 4 17(28.8)
e w44 fEE 14(23.7)
Hay 11(18.6)
5 9 9(15.3)
sa49 6(10.2)
7= Had 2( 3.4)
A 59(100)

Table 20. Daily nutrient of inrakes patients

Nutrients( %) * Patients Control
(n=20) (n=10)
Total calorie 56.0+ 18.5% 89.8£ 13.2%
Carbohydrate 63.0£ 10.7 834£ 175
Protein 648+ 12.6* 108.6+ 16.2*
animal 41+ g4* 387+ 65*
vegetable 60.6+£10.7 69.6+ 16.48
Fat 44.0%17.7* 1129£ 34.1*
Calcium 100.2+ 17.3* 121.54 22.0*
Iron 114.5+ 28.6 143.0+ 33.8
Vitamin A 86.2+21.7* 1746+ 51.2*
Vitamin Bl 720+ 99 89.3+ 19.0
Vitamin B2 68.2£14.0 86.7+ 25.0
Niacin 882+129  1115+249
Vitamin C 78.0+£ 26.0 84.5+ 204

+  percent of recommended dietary allowance
* 1 p<0.05
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AolTe 2% 80l Sl wd 2 8,000% °f
gadoz Agsln 9= Aotk A 1987
E SEutete] At *}C’ﬂ g8ta QT 10
HEE 159802 =9 (.79 49
29 667 st HAEA “}%
o},

G500l 2001]
dokdeiet WY
RS Hl

HAd Wy e
method) ¢l &3t & }ﬂ H}, %
A o1d AREe] 56%E ?@fa
987 Bon 3y F%A
T AHEE fost WHL 1
o oulE Ad RALE 87
& 432 EYrH(Table 20). = 20@414 HZ8
FAFoA 17974 HA 7Y S EHS T

dH AFS x#Y AAAZA (triceps skin
fold, midarm circumference, body fat)% Exlrol
Aol vste] ofu| A ok (Table 21) €%
HEPPAS ol TR #ATFo] A e A
£ #2559 (Table 22). & HY7|ZAME to-
tal T cell® T helper/T suppressor cell= 3t
o] Aol Hd FAHA Ee AL B F Y

AT AE =2 T M
SAcH(Table 23).
oel 4Ae sty AZY Pl Yol
N ggas ZRB ol BE AXHULTEA
A7 FoW GBS T AolPe AS ¢ F U9
Table 21. Patients characteristics
Patients Control
(n=20) (n=10)
Age(yr) 286+2 5 27.2+32
Sex(M ' F) 9 11 9 11
% hody weight 949+ 9 4*  103.2+5.8*
TSF( %)+ 64.6+ 26.2% 98.5% 2.6*
MAC(%) + 85.3£6 .5* 99.2+2.3*
% hody fat 152+ 2 .6* 19.3+ 1.5*
+ [ percent of standard value
* 1 p<0.05

ke 28
t.

4. =143 % (osteoporosis)

FRdqMe o4 s FHEel %A
A7 @ovt, n=9 A EE HAFY 7%
14005t 0] Ft3E S #1 AL, 1de] 4@
Z7F 1505H3 o] dotwdl 1FoA 60% o] gl
TUFEd ¢ AeE 4HA Aot

Table 22. Biochemical profiles

Patients Control
(n=20) (n=10)
Hemoglobin(g %) 152+ 25 1451 06
Leukocyte(/mmnr) 4921+ 1212 5468+ 1123
Serum protein(g% ) 63+09 73105
Serum albumin(g% ) 3707 44+ 02
Serum vitamin(ng/100ul)
vitamin A %6+ 15.1* 1461+ 46.7*
vitamin D 108+ 23 110+24
vitamin E 836.74 2350 8060+ 1394
vitamin C 422+ 189 3H9£171
vitamin B2 02+ 005 291469

Serum zinc(pph) 4086+ 782* 60394 2500*

Serum copper(ppb) 9582+ 3800 5738+ 2990

* p<005

Table 23. Immunological function

Patients Control
(n=20) (n=10)
Total lymphocyte 1860+ 346 2210+ 626
(/mm?)
B cell( %) 149+ 6.9 17.3+49
Total T cell(%) 66.9+ 6.3% 76.6% 7.3*

T-helper(%) 376163 40349

T-suppressor(%)  27.6x5.6* 17.3+4.9*

Th/Ts ratio 143+ 0.42* 1.82+0.44*

Lymphocyte S.1.

PHA 294+ 1.03 4.39£2.15
PPD 8.741 2.66 12434512
* 1 p<0.05
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Sl NE tog Aol
N =Tt FhEE 2T}
Told Ao JAEY, TUFTF 49
thoksl AT o A5 2P (estrogen)d ZAP %
H7 % 2148 % (postmenopausal osteoporosis) ©]
g 23, ggez =4 29FF(senile os-
teoporosis) ©] T&H, F=UAL AFHY FE(E
H) &9 AEHes Qleiad Ao wulAn
g Qo] B2 Ax FUFTFY HA
& 98 & Aoz y4H,

AA 2 A9l F39 HA7] QA o

B &4 (dual photon absorptiometry)

AGd osteopenia FATIH AGTE H|uE
vh QA AZX s EA estradiol TR Fr it
of Zol7k Ao, Ayl 4% 1d T @
Wy dAge ey $AZAN F3A
Wk ow(Table 25), WA (45Ca) Y F#
Aol F4E% FAFNA FYotA FAH 4
S B2 A Table 26).

o9 dA7dHE Hof @l HAR
Z9 YA E A s2EY AY o],

55 Zae 4H¥EH 489 Adl: F4¢

Table 24. Clinical characteristics and serum es-

tradiol level of control and osteope-
nic women (Meanz SD)

K3
g2

29
9%

b ol

o

Control Osteopenia
Weight(kg) 60+ 7.6 54+ 24
Height(cm) 156+ 3.9 155+ 3.7
ldeal body wt.(%) 118+ 115 107£12.8
Estradiol(pg/ml) 23+ 109 20+ 11.5

Table 25. Daily Intake of nutrients(Meanz SD)

Control Osteopenia

Calcum(mg) 515+ 105.9* 353+ 67.2
(%)e 86+ 17.6* 59+ 11.2
Calories(Cal) 1449+ 334.8 1130+ 232.0
(%) 66+ 218 61+ 225
Protein(gm) 58+ 15.9* 41+ 135
(%) 85+ 237 65+ 20.0
Vit-C(%) 60+ 37.1 59+ 25.7

ARHE F a8t

g7l Bao ofstd HY d¥FAY tit
g¥ZdY FAL 2ty ded LeevysVe A
Q&2 59% A FLA 2704 o] e F ¥
Byl T2t ZaH UATD g2, Brist-
rianS0¢ W3 2 o#A Fape wuld - g
9] & (protein-calorie malnutrition)$ ¥ E7} 44
et Badtgoh o N JLBAEY 9%
F9 RHE7t Agsg=E oz dAFAMR
L AoE Jeh JEAEHY ety ZFo] F
28 gE Ao ZRHL Jo RN e ofF
ol & A7t =F Aot ¢y FRE
FAOR 3 Aewd SHE A4 oA F
AF AE%Y E4¥5E 1% o ¥4 449
A5 JEREAT} F AolFe AL 4T £
At

YAFWo] 1987 78% AuE2Hd A
ddt &4 1064 (gA 57¢l, 37 499, BA A
B 449+ 1504)8 Ugoz JAAZE AEH
AL B s g8 A% dwAg dAxALE
Adeted g 2E 4HE 9ok

AAAZS 255 29, EEAFY 90% AT
2 AASE B9 97} 348%H X, triceps skin

Table 26. 45Ca Content of serum after oral 45
Ca administration{Mean+ SD)

Control Osteopenia

15 Min( %) 0.34% 0.078 0.26+ 0.060

30 Min(%) 0.85+ 0.145 0.69+ 0.136

60 Min( %) 1.56+ 0.177 128+ 0222

120 Min( %) 224+ 0.267* 1.391 0271

180 Min( %) 1.91+0.297 1.15+ 0.288
*p<0.05
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fold (TSF)7} E#&¢ 90% =<l o7t 79.2%
Ao ™ mid-arm muscle circumference(MAMC) 7}
12329 90% vl o) 7} 52.7% GrH(Table 27).
A3l 84 7”}” %‘%‘-‘10] 0%t g FFE
o|Abe] 2 ol = 41.0%, dZ2RHAT}
10g% ¥ LJ % b 329%, F4ATFF7 1,200/
mm' 7 Ekel A% 34.8% G rH(Table 28).
};]l,\]_i}‘]_ ] 94‘]. { E].z}. _4 H]-l:ﬂx—] 0!1001:}\ pal
A By 19 AXF A HF 4P
Zogge] 2% 799%, THHo| 87.2%, Z]H“‘(ﬂ
67.3% B33 g53%geH ey B, By ¥
= 47 961%, 785%, 855% YL, FE, LH,
Lpojojalel A H #E 2“”4%’4011 Aok, AA &
A% AREY 0% AHY o 9]
49.0%, B do] 452%, E%°| 216%, ZEol
29.2% §t(Fig. 1).

olatel ATFAHHSL FTHHOE Hutgte HY
Wate] ¢1gs AR 396%7F 5 o4
‘ﬂwé@( 1 AR % 27kA o4l 90%v %,
g3 ¢80 36g% PY, AT IFHHF
AFEY 0% 7S Bo g5 ¥uAdHg &
AGE ¢ 4 AT

Table 27. Anthropometric measurement

73
o]
R

Percent of standard value®

60> 60-90 90>
Weight 2.8 32.0 65.2
TSF 349 44.3 20.8
MAMC 1.8 50.9 47.3

Value : percent of total number

standard value* - the 50th percentile values for
30-year

old man and women(Frissancho AR:Am ] Clin
Nutr 27 : 1054, 1974)

Table 28. Biochemical tests

Albumin(<(3.0g% ) 41.0
Hemoglobin(<(10g% ) 32.9
Hematocrit(<{30%) 66.6
WBC(<4,000/mm?) 112
Lymphocyte(<1,200/mm?) 34.8

Value : percent of total number

rL

A A%
cH =

1. @Yot

Sy AE AASA e AEFH 7|
Aoz ogrix Aewol gA3A £7tEHL 9
Ftﬂ I 99 ofd A Mol Boy d%

o FHdgFHe} EFEEF 2 4F 2EdL T
%36& dg-2 & oz AztHr)

aguy @dZde AAgE HF oy Hl
o}°1 ol wwkze ALY 1 Hrv)h ¢

3 = FHE EO]
%gai a %01% w7l ety B AT

A% HAge 73
o leld A48 AFEH 1 :
e waom 5 A Ao
d 977 daso 4R,

FTANE GUBT BAWA A= GFEY

0 20 40 60 80 100(%)

Calorie — ,|
Carbohydrate e 2

Protein e 1

Fat = L

Calcium )

lron ————" —
Vit By e =7

Vit B2 e =1

Niacin — = v
Vit A — )
Vit C > ==

9 20 40 60 80 100 200(%)
Mean value of percent of recommended
dietary allowance

1 Percent of patient who has a intake less
that 80% of recommended dietary allowance

Fig. 1. Dietary intake of patients before the onset
of disease.
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