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The Nutritional Status of the Female Elderly Residents in Nursing Home
— 1. Nutritional and Biochemical Health Status—
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ABSTRACT

Nutritional and health status was assessed in the 86 healthy elderly women who aged 65
through 96 and resided in nursing home in chonbuk area. Nutritional status was determined
by dietary intake, anthropometric and hematological indices and hair elements. Correlation
analysis among nutritional indices were performed to identify the factors which related spec-
ifically to nutritional status of the elderly.

Nutrient intakes below two-thirds of the RDA were Ca, riboflavin and niacin. Especially
mean Ca intake was only 51.9% of RDA and most of nutrients intake were decreased as their
age increased.

Height, body weight and mid upper arm circumference were decreased with age but W/H
ratio did not differ among age groups. These data suggested that body fat accumulation did
not change with age but lean body mass was decreased with age in the elderly. Waist cir-
cumference was positively correlated to dietary fat intake, and body weight, BMI, waist and hip
circumferences and total body fat were positively correlated with serum LDL/HDL ratio. It
could be concluded anthropometric indices were good indicator that reflect the lipid nutritional
status in elderly women. Hematological indices, Hb, RBC, MCH, albumin, globulin, transf-
errin levels, belonged to normal ranges of aged women. However, the lowest Hb level showed
in the oldest-old group(aged 85 and over years group).

The availavility of hair analysis to measure nutritional status was tested. There were not
found any significant correlations between many kinds of nutritional indices and hair elements
except hair Zn content which was positively correlated with BML.

KEY WORDS : Elderly women - Nursing home - Dietary intake - Anthrometric and hema-
tological indices - Hair elements.
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Table 1. Dialy nutrients intake of the elderly grouped by age

Age Total

< 74(n=29) 75-84(n=47) > 85(n=10)
Nutrients (% of RDAY’
Energytkcal) 1592.9 + 152.17 15829 + 1479 1547.8 + 1145™ 15822 + 1450 (989t 9.1)
Protein(g) 467 £ 5.5 460 + 4.1 448 + 36 61 + 45(769% 7.7)
Fat(g) 180 + 100 172 + 96 182 + 102" 176 + 97
Carbohydrates(g) 3052 + 228 3052 + 175 2950 + 10.6™ 3040 + 19.0
Fiber(g) 97 + 16 98 + 17 93 + 21" 97 + 17
Ca(mg) 3108 + 650 3193 + 663 2778 + 235 3116 + 63.2 (51.9%105)
P(mg) 7031 + 1295 691.0 + 89.1 663.5 + 1050 6919 +1055
Fe(mg) 201 £ 1.5 202 £ 15 196 + 17% 201 + 1.5(201.3 +15.3)
Vit A(RE) 564.7 + 1095 557.6 + 715 5499 + 900™ 559.1 + 889 (79.9+127)
VitB,(mg) 085+  0.11 0.84 + 0.99 083+ 0.14"™ 085+ 0.11( 84.8 £ 10.6)
VitB,(mg) 077 £ 013 075+ 0.10 0.72 + 0.06™ 076+ 0.11(63.0+ 9.4)
Niacin(mg) 94 + 22 92 + 13 87 + 03% 92 + 1.6 (71.11£124)
Vit C(mg) 742 + 2538 70.8 + 187 688 + 304" 71.7 + 226 (1305 + 41.2)
Ca/P 044+ 005° 046+ 005 042 + 0.02* 045+ 0.05
1) Mean + SD

2) RDA : Recommended dietary allowance for Korean female aged over 65*
3) NS : Not significant at @=0.05 level by Duncan's multiple range test
4) Values with different superscripts among 3 groups were significantly different at =0.05 level by Duncan's multiple

range test

2] 98.9%0 Fake Folgieh. 1978 ol $2fie
APBIBAAA weole] FPUE AT TS uH
Q% AAYel WYL 83-104%°) )
op BEE e Aow dehtn Qom ¥ 24 2
B e w5 APUARINE BAE 9lE 4
o2 wol HmA FEE Fe AR Yk 42
o e, e QRS 461+45g0% HB)
769 7.7%0 ARG v oS GalARy
o QAT 9ol BYE 2o At B
B s Aol AekEEgS Avinw 180%
11.8% 1 10.2%2A4 oAA FdulE 65% : 15% -
20%sk VIiLE ) W3kE TSI AUA) B2 A
B & Rk

DENALS BEAATo) 31164 632mge 2 B
o) 519+ 10.5%0] Sgste} Tre 7P ¥ESA A
Aske Qebam e 2 e S 24

HAFE 7 QA BIFE FFAA Fale A

BIg Hojn

A

Too=s
2 nasz glom, 53 oleid FHAYL ol
ARt Basdch. BF EAwld HE sEx

o) Gl BT} o hglo], 12| a volrh St ot
g AgAEE 08 BES Zor Btk EAAA =
Qo] 7% AHAHTS WG 26~119%7H4 1 A
2Fo| gkt Aoz BRuFNH W govt, ¥ A B3
2 3 yaxd BxAA oahele] ZEA st
ujo EA) sttt wSelA AEAFES QY wF
urh YA Eojoldiths H2el =g mEdn®, o
o] AHAAE BEESF Yk Wslel FES|olof &4
z Azt B3] 2thesel $elHy oAl sl #
HAF o] PR 50%4t0) HA He A JEEA
7 2 nz wBAA ] AGAA Ca BFS 9
3 A Zo) wkojwjojot hATE, whA HAH L 201+ 1.
Smgo @ AR 200%FFolA Fwd) sk 3
=

F2 9 w950 HjEp GRS A Vit AS
559.1+88.9 REZA AF) 80%TEo=2 AFst]
gse ggaz Yeltth Vit Bre 0.85+0.1mge
2 AR 84.8%Z AT Niacin®= 92+1.
6mgo s AR T1.1%% AFstAct. Vit B, 8%
= 0.76£0.1lmgoE A% 63.0%TF AFH ol

lo it

=



AL BA A4

HE] 3 71 2S5 E 99z et o= g2
FAAIIO FNGUPZAPI A b REE)] 4
FELE Vit Bt 3 A3 AXekdTh Vit 0= 717
+22.6mgo 2 AFFY 130.5%9) sdEo] 28a) A
#ska A
HebA AAHoR QUs HHNEHS BA Ca, Vit
B:2k Niacin A32] 75%0]318 HH3= Aoz 1}
ehbA BA7) Qe doaz yehston ve A9l o
N AARE 259 Aoz Har ojAe BAA
=gl @nk ohe H ZH7}L°] S des 3 e =
AIME FA] 28 Aoz e 81 Sayel
=AM BAEE 9%4E Ca, Vit A, Riboflavin 2
dad 5 o2 ®edh w3 %2loA poor nu-
tritional indicator® Hgl] Uehd AE7F d7)x)
ofdol AHF HAage HIekx Fah= Hoely B
T, B AL ) G 5015 0] JoRtEs) oS
A xg Aog Hzbac
%‘% EFolEE AYd) el JArHe o)z
ol AHE At gt <o) ’S%‘JH]%"— A &) 2
T FEAFHFAA F97Q Aol= gl Ao e

ol
L

1} 010} 1401] sl 43iek. Age
& LRlollA] T5~844) 1=219) 879 wio|
AFsHA %0}*1 WEE 46.3% % AHstn it o1
2131 Ca/PAF] HIEE 854 ol xlolA o wrolt),
weEpA] Zee] YEEAE QAL Yolr}t E4E o
5 ARG Yzhn) 854 ool mEwQle)N BHS
EAT Jg2 AHFE S S ok Ukto] ¢

F5jojof gkt Hu.
3. A9 ¥ et

NA A

AflE tolol whe} walsl o)t Zrtek UJrE}
53] At BXo s} el HE 2UdR%s
B wlox) At AFo] 7hashs AL é}%}@lxﬂ
em, Age] A$- 207 1.2~4.2em9) 7Har} Leh
TR0 HuEs grp?.

B A g 429 9t 2259 F2E Table 29
YEAY. B3 As A5 27} 146.2+ 5.3cmet
51.1+7Tkg2 2 YEPITE o]AL 654 o)A ojzl0)
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Table 2. Distribution of anthropometric measurements of the elderly grouped by age
Age
< 74(n=29) 75-84(n=47) > 85(n=10) Total(n=86)
Anthropometry
Height(cm) 147.1 £ 51" 147.1 +4.4° 139.6 + 52 1462 +53
Weight(kg) 524 +56 519 +8.1° 439 +8.0° 511 +7.7
BMI(kg/m?) 243 +23 239 +3.2 225 +3.5™ 239 +3.0
Mid upper-arm circumference(cm) 271 + 3.1° 26.1 +2.5° 227 +20° 259 +27
Waist circumference(cm) 828 +77 821 +89 79.2 +8.6™ 82.0 +84
Hip circumference(cm) 96.0 + 5.7 959 +7.7 92.2 +6.0% 955 +6.1
W/H ratio® 0.86 = 0.04 0.86 + 0.06 0.86 + 0.04™ 0.86 & 0.05
Total body fat(%) 37.7 +53 380 +6.8 377 £52% 378 +6.1
1) Mean + SD
2) Waist/hip ratio

3) Values with different superscripts among 3 groups were significantly different at @=0.05 level by Duncan's multiple

range test

4) NS : Not significant at a=0.05 level by Duncan’s multiple range test
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Table 3. Mean blood pressure of the elderly grouped by age
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19.0mmHg, °1¢7|8g+L 86,5+ 12.2mmHg= e
SH(Table ). o1& e %A R ol TR 2 3
AVEQH(ol2) 1 42278 135.6mmHg, ©]¢7|E : 82.
TmmHg)"3 H%E A%E BACT ¥ F A 4%
Q0] AT B5A101 QAR AA (47 5
%718} 195, lmmHg, 19713 77 SmmHg) 9} ¥]

WA 2 2Ahedle] Wk RS e Aow B 5 3l
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4. @A HE

1) RBC, Hb, MCH % WBC
A5<3%3 #AYE RBC, Hbst MCHE v4% 2
FH= Table 49} 2t} WA RBCE A9id A+ RBC
gozd

2= 492+ 05(105/mm) o2 Arheds

Age
8 < 74(n=29) 75— 84(n=47) > 85(n=10) Total(n=86)
Blood pressure
Systolic(mmHg) 129.0 + 21.5" 136.9 + 18.0 134.0 + 13.4™ 133.8 + 19.0
Diastolic(mmHg) 83.6 + 12.7 88.5 + 11.2 86.0 + 15.0™ 86.5 + 12.2

1) Mean = SD

2) NS : Not significant at =0.05 level by Duncan's multiple range test
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Table 4. The vaules of blood components related to iron status and the WBC number of the elderly grouped by age

Age . < 74(n=12) 75 ~ 84(n=25) > 85(n=2) Total(n=39)
Blood component
RBC(10%/mm’) 42+0.7" 42+ 04 45+ 0.7 42405
Hbig/dl) 124+ 16 125+ 1.1 11.1 + 56" 124+13
MCH(pg)” 293+ 1.0° 29.8 + 1.0° 25.2 + 5.0 29.5 + 2.0
WBC(10¥mm?) 4.0+ 0.1 49+ 0.2 39 +01% 46+ 0.1
1) Mean + SD Hbi(g/L)

2) MCH(Mean Corposcular Hb : pg)l= —————
P PE RBC count(10')

3) NS : Not significant at =0.05 level by Duncan's multiple range test
4) Values with different superscripts among 3 groups were significantly different at ¢=0.05 level by Duncan's multiple
range test

Table 5. Serum protein status of the elderly grouped by age

Age < 74(n=11) 75 - 84(n=23) > 85(n=2) Total(n=36)
Serum protein
Total protein(g/dl) 7.8+ 0.7" 77+ 0.5 71+ 1.2 7.7+ 06
Albumin(g/dl) 44+ 04 42+ 04 3.7+ 14" 42+ 04
Globulin(g/dl) 344 05 35+ 05 34+ 1.4 3.4+ 05
Alb/Glo 1.3+ 0.2 12+ 0.2 1.2+ 05" 1.2+ 0.2
Transferrin(mg/dl) 251.7+32.4 248.9+43.0 296.5+60.5™ 25244415

1) Mean + SD
2) NS : Not significant at ¢=0.05 level by Duncan's multiple range test

AP Hrhe ozt Uit WBCE: #HEA7E 46400 Hbs:: ¢
1(10¥mm® 2.2 A4 (5,000~10,000)7Ec} Qgksd & 2R
ol :¢1E9] WBCAIZ} thE d# %ol uls] ¥ A% o
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oglobin®] HFAE 124+ 1.3g/dI2 12.0g/dlolslE ¥l F¢ A Q0B 2 BAE)E oyt
Y TR B B2 £FM AARAR B S e Iy olgd Ade =059 IWSHIF 99 A
U 41%9) =052 12.0g/dl o5te] Hb =5 Vel AeiRce A48 o 9A4E davt ded
A Hige] -7} ATk =Qlell A Fah Hbﬁl A HAE
o] 3 BHAEN Yo|7l 2713 & Hb F=7} 7
J,OI——EH SmithS-&% Fvlo] 81AI¢l AZE x=¢l
28-S tldeR ZARE HbY Bargto] 129+ 1.5g/dl
2 RS AV 104 =080 vin Busta §)
o B ALY A 854 ol =QlelAE HbAZE 111
+5.6g/d12% v A vEREA 804 o] de] mglelA]
FrIEN FR7L AR AS neEe A8 Ao
2 Yehgtt #4 37 MCHX(Mean Corposcular
Hemoglobin)& 29.5 + 2.0pg=Al 3421 (27~35pg)*
ko)) == S0l o} 8541 olake) 91 AAGE o]
PR Yol ol AdE 1 LR1U4E Hohily

M T

2) A & ciE! albumin, globulin, transf-

errin B2t

A il oof FFol FAE FEQ AW T
A% albumin, globulin, albumin/globulin, transf-
errin®] £4123}= Table 50 #4315}

% A2 (total protein) B 7.7+ 0.6g/dI= 1+
R} AR9(6.5~8g/dDel Fahe FEolR ot ol
7b BNl wE Aaske AR BAFUTh Al-
bumink B 4.2+ 0.4g/dI= ZA®(3.5~5.0g/dl)el

oo 3.5g/dl olshe] Ml &3 =AEE Tk
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ehaeh. $Euet 4ol F Fel2dEAE 0dd olF

U RSl Z78hs AeE Ho| LR i}
woke ofadd B FralAA FAhgths Ba)

Table 6. Serum lipid status of the elderly grouped by age

Cho, Mi Sook

glovt, el didh Ruts R ot} & ZALel|A vE
v 34 228 SAE 4209 B8 (120~240mg/d)
©9} HlwA| Aol &3ttt LDL cholesterol€]
FHEAE 1201 +£32.5mg/dlE 3 =ASS dto R
g e AR vlaE] Bk Zé*c:kz 9l
£3) o HDL cholesterol& H7 40.6 + 11.4mg/dl 2.
2 ta 2AAR9e vlwA el sl &
a9t} LDL/HDL ratio= 3110982 HAW
LDL cholesterole 74X\ 22 @Axshe 452 3.50]
&= e} LDL 2 HDL cholesterole 8l A4
F% o|om Afdl wh zpolE vEhA] gkt

4) E&EY Calt P B
44 Cad} P ):12«;_4-‘5 Table 74 AIXEIIc &
AN FEeree 19 2mg/dli A42(9.0~11.
Omg/dD®ell vlef W& Ao vehgon AR nE

AolE fEt. A TEE ﬁ 4.7+ 8.5mg/dlE A3
(2.0~45mg/dl)ol Bla) ok =& Ao Yehgon,

04 )¢ =918 ddes 2ARE o] AW AG.

06 + 0.24mg/d) Fok Hlw s = E2 oIt 84 2
tolr} Z71gle] we} frolaos zhasto]
854 o)l mEwlA 71 Wsket Ca/P HIE 173
+0.37010rh. o]t Ak dollA AW FFn A

o] Y-
[ R ™

Age < 74(n=11) 75 - 84(n=23) > 85(n=2) Total(n=36)
Serum lipid
Total chol(mg/dl) 223.2 =+ 36.5" 2463 + 63.0 208.5 =+ 38.8™7 2400 =+ 54.9
HDL chol(mg/dl) 386 + 56 415 +13.1 415 +19.0™ 406 +11.4
LDL chol(mg/dl) 116.6 + 28.9 1226 =+ 35.1 111.5 =+ 34.6™ 1201 -+ 32.5
LDL/HDL 3.07 + 0.08 311+ 095 3214+ 231" 311+ 098
1) Mean + SD
2) NS : Not significant at a=0.05 level by Duncan's multiple range test
Table 7. Serum mineral status of the elderly grouped by age
Age < 74(n=11) 75 - 84(n=23) > 85(n=2) Totalin=36)
Serum mineral
Ca(mg/dl) 79+ 06" 8.0+ 04 7.8+ 0.7 79 +52
P(mg/dl) 51+ 1.0° 47 + 0.6% 3.7 + 0.5° 47 +85
Ca/P 1.6+ 03 17 +03 21 +05™ 1.73 £0.37
1) Mean + SD

2) NS : Not significant at @=0.05 level by Duncan's multiple range test
3) Values with different superscripts among 3 groups were significantly different at =0.05 level by Duncan's multiple

range test.
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Table 8. Mean values of hair elements(n=34) (unit : ppm)

Hair elements Mean + SD Reference range”
Ca 443.9 =+ 3949 200750
Mg 59.2 + 731 25-115
Zn 91.2 = 377 100~ 250
Cu 142 £+ 225 12-35
Cr 015+ 0.01 0.2-05
Pb 199+ 3.46 <200
Hg 054+ 039 <30
Ccd 0.06 £ 0.04 <10
Ni 043+ 0.8 <1.0
Se 19 £ 15 3-6
Al 339+ 1.9 < 20.0
Co 017+ 0.3 0.1-05
Fe 194 + 274 3-15
P 92.1 + 13.1 100-170

1) Cited from Omegatech Inc Lab sheets

Th= Table 83 2th Z#3 vhoiv|ge] A= A4

g kol ZAEARE Ueh A okgint v o}l (Zn)
9o HAE 91.2+37.7ppmoE  AAPH(100~
250ppm) B0} w2 ghol it Buhy ojde) BEo A
o ATAH, o, FI=Fel 9 29, olwA AL )
BRI A, HIEW] B, dhild RETo od vhebd 4 gitk
I 4EA gloy @ol B3 el oy Az
=3

Chen™%-& BMI7} &% 843} mute] Zns 57}
stolx BMIsEe}t daA7) glvkn Hausignt, &
Al ABE Table 14904 RE nle) o] Buke] 7n
BMI® 9#AE 2tk 20104 oo} 237
9] Creo] Zagttn Bausa glont, dHop} xo)
Cro] ¥spy} glvke Huw vtk T2} w9 Pdhyo
Cr A9 Cr g 2 wrdslF= indicator7} o}
2l A A1 glom T SRR 24YE Fxh
9, 18748 #9 249 radioactive Cr %7} 7+43
ASR HuH glojX gl mE A Cr £¥9) ¥
7F Rus s ok, 2 A 2909 Helzkehye
IFCr) e HAEAE 0.15+0.01ppmoZA FAR) (0.
2~0.5ppm)ET} G2 Aoz vepdtl A ATo| B
< AL I, AT, vAYA S uE3 a3
o] Jthz BuP=% n|Ro] B AL 9159 F Zej &
HE27} i 240mg/dIAER E99 A #eo] g
< Aox AZEn w3 iRy gA) slgeHds

wo] FEohal ] AN 38 RES JI5A
ok g},

-
3

J

-

1

NN
L

B
lo

H

Y
e

H

rot
I

n

4 714 E57H
7I=F(Cd), 2 &Fu]E (A
LR 59 984S gl
AAYE(Se)2 B 1.8+ 1.5 ppmeEA mHEH <l
3~6 ppmel ¥l Thi wiokt) dzyg-e
HE Uehfo] Wely)en gdo) Qe 503 dgrz
A AgUgol e Re AATES 58T 93 A
d = Qloh 7 (Cw), B (Mn) R ZHE (Co)sEs
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> A3HE B 8] WEel BA
7} S ke ohfeln Azt A(P)E BFA} 921
13.1ppm9£/\1 E%il(100~170)°ﬂ Bla] ofgh e

159 G A%t A o
AT Yo Ho}c’:] }

D USRI S 4

>
é
b
L
)
o
ofl
0,2
k)
mZ:
AN
off
A
O
oz
e
u o)
)
it
M
1%
ok

@J+~ Table 9% %‘E} AR g} ke Jda A3
Za} §o] 40 AABAE Mol gsltt. 1Yt slBE
g AHAR S} oA ARaAE B B
22 gt F7HIATHP <0.05). W/H Hl&
] A Fo) &5E TP <0.05) A
Ae] 43 AEake vl A oA Ao ARz
AA7E 2252 WH H&ol frofdes F7keint
(P<0.01). 28R =159 JFFHE FHdd 5
Aol wlma gold W/H H&2 =5 A 448
B2 grldn £& HAEE AE ¢ dna A4E

S IAPALC _\E]_—Zgz\]oﬂ 713 A#AA 0|1 marginaldt AR

= o) gl AES
ZAPIAE =180 Hof HEF
%2 A

gk Ao £
AurAel AL FAoR PAS F 1 gt

22 gho] ARHAZ FAsSAc
3} o] QU AR} Bto]

Hb =gt Hbe @33 &, A1y, Ca, Vit A 5
o] doka o] Bow 1 F2% Fo)5 02 (P 0.
05) Z71ste] WA JPFHE F7Bshe T2 AR
Aoz Yepdth 839 gransferrin Vit C 437F &
2 w2loA fogH ez (P<0.01) ¥z Yeiyth
e} aute] Fol YRS PUda D Tl 4

#AE vERA ST

Table 10114 B= A

I e HARe

3) o 27|& gakn gk Myzkntel o
A

w159 gl BAX 9t Ada AF Fe] daa
A= Table 1101 UeRt Za} 2okek, Aol 4571 &
& 42wt /nFEe foH o wgith B £4
A9 71 we AnAE Bl

B AHE 2w5o Se, Mn, Al'2 Zn/Sed] Hl&3}
oke] ARAAE RATE £ EFo] Ser HYA A
el 14 B2 AuRAE HolA Zw, FE, HER
A, B, B, 39 Ca/P9 Hl&0] 245 Se 50| &
ket o]9} 22 Aol that SIS B o] B2 A7t
Fosita 2o}

) BOHAM D} AlK|AH|IS K| 2] ABEEA|

B 24 i 2919 W/H ul&& ¥ A9 9¢
A7E BN ol F2 AHZ YT wetbA
A9)et 1 0)9le] ThE JEAZPTE HA A wote]
ATE gopur] $15te] AA AZA o Feie) FRAA
£ 243 A5} Table 1291 UeR} k.

PN

l‘l

Table 9. Correlation coefficiency between nutrients intake and anthropometric indices

nutrients intake

Energy Fat CHO Fiber
anthropometry
Height 0.0432 0.0491 -0.0374 0.1122 0.2305*
Weight 0.0264 0.0153 0.0074 0.0225 0.1639
BMI” 0.0184 0.0061 0.0182 -0.0045 0.1273
MUAC? 0.0922 0.1610 0.0864 0.0308 0.1743
Waist circumference 0.1241 0.0414 0.1866* 0.0027 -0.0937
Hip circumference 0.0536 0.0281 0.0988 -0.0370 0.0806
W/H ratio” 0.1466 0.0408 0.1968* 0.0525 -0.2689**
Total Body Fat 0.0803 -0.0405 0.1697 0.0352 0.1005

1) Body mass index(Kg/m?)

2) Mid upper-arm circumference  3) Waist/ hip rati
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Song, Yo Sook - Chung, Hye Kyung - Cho, Mi Sook

Table 12. Correlation coefficiency between anthropometric and biochemical indices

Anthropometry Body BMI” MUAC? Wiaist Hip WH? Total body
Blood indices weight fat
Hb 0.1698 0.1700 —-0.0557 0.1140 0.0501 0.1057 -0.0363
MCH 0.2059 0.1319 0.3533** 0.0955 0.1967 -0.0895 0.0372
Total Pro 0.1234 0.1061 0.4176** 0.0555 0.1322 -0.1000 0.1982
Alb 0.1583 0.1794 0.3635* -0.0603 0.1156 -0.2643 0.2207
Glo 0.0117 -0.0260 0.1815 0.1139 0.0570 0.1032 0.0462
Alb/Glo 0.0899 0.1308 0.0476 -0.1012 0.0548 -0.2389 0.0703
Transferrin -0.0269 —-0.0344 -0.1071 -0.0585 0.0691 -0.1946 0.0459
Total Chol 0.0857 0.0039 0.0883 0.0437 0.0741 -0.0322 0.2396
HDL Chol —0.3022* -0.2725 -0:2132 -0.2979* —-0.3920** 0.0118 -0.1864
L.DL Chol 0.1200 0.0203 0.0117 0.1102 0.0110 0.1650 0.3007*
LDL/HDL 0.3469* 0.2546 0.1395 0.3158* 0.3202* 0.1025 0.3509*
Ca 0.0740 0.0349 0.2608 -0.1420 0.0777 -0.3276* 0.3447*
P -0.0431 -0.0168 0.2619 -0.0984 -0.0352 -0.1355  -0.0139
Ca/P 0.1024 0.0775 -0.6096 0.0816 0.1034 0.0207 0.1430

1) Body mass index(Kg/m?
*P < 0.05 **P <0.01

AT DA oielE 2 ukedske desle 9%
iz o el oA Aol S Hof A9t
E2STE E%F & 99z A Albumin FE0] =94} &
H A g st AzkEs A AAF
elgdl, ddolga ¢ FAA e JA 3 Al
27 A 4TS B A%, slEEd, dHolE
4 FA A o] =84% WF HDL cholesterol w2
ol a LDL/HDL €2 o =4 Ve ujejA
Uz w259 8% HDL cholesterol 5% Fo|1
LDL cholesterol ‘Fﬂzﬂg w37) fsiME A AF %

BRke o A 7ske o] F8

5) el =] FUIH Fatnte] dnntA|

do BAE B9 ASRAR] PR ofeled 2
2A7I7] figte] A7 geold meitete] Ageta]
TG AAse] w9l JENH Fote The e
ohi7] fiste] BARAX|9} v2jzke FA1A)oke]
AZ B4 AR Table 139 o] e daalS 3o
EI17F o1 9] olell g A= Al ojof dra

rl:l

rJ e r_

-

6) 2| FI7|& gaknt AA| AlEA|ete| abrketA|
o] £7)d ke o}l dE2 A ASA G

2) Mid upper- arm circumference  3) Waist/hip ratio

9l AFREAIE UBholA A1} BML sl2lEd 2
o] Bel7} 242 wie] old A} B A0 1}
el THTable 14). o]&{d 232 7n/Cug) #1&3} Zn/
Se9} HIEIME WedEol AFo] Zrlsa HalEe
7} Fe4E wit] ol FEE Yol Aoz wel
T} BuEe] A2 ofdil= el AFolt BMI 91
o] a7t Z71%tol Haly e A8 SR Frlels
AoZ BT ‘

o2 1o
off, I

ro
At
1o
o2
o2
)
T
o)

o
=
=
of,

= 89l sl 2ALsE7] #lsk
Aol FRY w9l giom

ABEANL =9

A 1

5 *35}?‘%@"& 24 2 maey
=

o% £
O M
S
o o,
55
= 3
JRUO i)
£ orlo oot

o fio
ax
>
o,
H
o
i)
o
e

2) 4% AHA%E 1593 = 15%keal® #gee} 98.9%
€ Adeta Al o AAFE 461 145g02 A
FF 16.9%% AF7F FESATE dFIEY B



Table 13. Correlation coefficient between hair mineral content and hematological indices

LDL
Chol

Ca

T/G

LDV

HDL

Chol
0.0637
0.0048
0.2873
-0.1618
-0.1679

Total

Trans
ferrin
-0.1478
-0.1069
-0.0954

Alb/

Glo
-0.1740

HDL

Chol

Clo

Alb

Total

Pro
0.1902
0.1948
0.0463

-0.0451
0.1500
-0.0476
0.1280
0.2424
-0.1380
0.1104
-0.0971
-0.0431

WBC

MCH

Hb

Blood indices
Hair elements

-0.2059
-0.1988
-0.1123
-0.2200
-0.1173

-0.2060
-0.1838

-0.3112
-0.1324

0.0478 -0.0205

0.0238
~-0.1017 -0.2915

-0.1239

0.0479
-0.0231
-0.0300
-0.2575

0.2092
0.1950
0.1179

0.0335
0.0585
-0.0766

-0.0346

-0.0575

-0.1240 -0.1726

Ca

-0.0027

~0.1423
~0.1306
0.1788
0.1776
~0.1673
00843

0.0568
-0.0312
-0.2137
-0.0306

-0.1097
-0.0747

-0.0664 -0.1372

-0.1368 -0.2140

-0.2276 -0.1349

0.0125

0.1333
-0.3940*
-0.2789

0.2061 0.1097 -0.1427

-0.2001

Cu

0.4463** -0.0473

0.1789
0.2011

0.2550

0.1608

0.2904 -0.0439

~0.1639
0.0472
-0.1889

0.0797 -0.0355

0.0935
-0.1194 -0.1143

Cr

0.0870
~0.0098

0.2069
-0.1302

0.2969*
0.1938
-0.0762

0.0450
-0.0162

0.4030*
0.0880

0.0706
0.1212

0.0077
~-0.1349
-0.1561

0.0889
0.0327
0.1169
-0.0401

0.1792

0.0025

Mn

0.2737
0.2841
-0.0345
-0.0572
-0.0448

0.3562*
-02286
-0.0786

0.0436

0.3422* -0.0527

0.3354*

0.2012

0.2137
-0.1993

0.4498** -0.4901** -0.0436

0.1606 -0.0439

0.1637

0.1104

0.0187
0.2742
-0.0161

0.3248* -0.1953
0.3606*

-0.2181
-0.1615

0.6280%**
-0.0852

-0.2204

-0.0838
0.0676
-0.1255
0.1505

0.1236
-0.1677
-0.1855

0.3066*
0.1025

Co

>
)
<)

0.3775*
-0.4441** -0.3199*

-0.3316*

0.0079
-0.3761%

0.0073

0.1851
-0.2349
-0.2945

Fe

0.4289**

-0.1511 -0.0008

0.0878 -0.1229

-0.0356 -0.2209

™
N

-0.3339*

0.3145*

0.0542

0.0924

0.0416 -0.1548

Zn/Se
*P <005 *P <0.01

/n]/«? Lo]gl oé]oob\ EH

*P < 0.001
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s oA A A TS WH Hlge) 5
7FFATHP <0.01).

=5 Afe AW JYEHE sk Aow »
e, &, A%, BML sl g, dRolsd 2 $Al

AgEo] 32875 LDL/HDLY Hl&o| FobA vtk
g :=9lefA] LDL/HDLE] Hl&o] $715He RSl
ol9h= 2] HDL ZdelE &4 A%, BMI 2
2o} g9l 7t #E4F wokth

4) P& $2%7] Fetol Ht 133.8 % 19.0mmHg, ©|$F

7] Esto] 86.5+ 12.2mHg= vheh} o] 97] dto] of
H e 7Ads v

5) Gl A7 IRy FEE 124+ 1.3g/dl2
Gro 3o A el B30y, 8541 o] w=Rle
A 11.1+56g/d1E 7Aaske] Hde 8] I}
B3 duzad sie gude ¥es g 49
of M} o] 4 J&L AE RATHP <0.05). Z281},

RBCS} MCHgh2 28 9iel 3. B9 albumin
T dold et 7 J_SF: AGE 2o fojde
212128 albumin, globulin, transferrin % total pro-

tein AAH YU o|F transferrine HEM] C A3
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Table 14. Correlation coefficiency between anthropometric indices and hair mineral content(n=34)

Anthropometry bt Weight BMI" MUAC? Waist Hip W/H?
Hair elements
Ca 0.1278 -0.1196 -0.1986 -0.1114 -0.1175 -0.1240 —-0.0603
Mg 0.1407 —-0.0845 -0.1620 -0.1252 -0.0774 -0.0927 -0.0362
Zn ~0.0425 -0.3051* —0.1459* -0.1459 ~0.3563* -0.3144* 0.2121
Cu -0.1103 -0.1392 -0.0974 -0.0974 -0.0932 -0.1365 0.0162
Cr 0.1436 0.3924 0.4070** 0.4070 0.2466 0.2900* 0.0713
Se -0.1047 -0.2014 -0.1934 -0.0770  -0.0001 -0.1921 0.2809
P -0.3988* -0.2554 -0.1196 0.0390 -0.1458 -0.2729 0.1202
Zn/Cu -0.2210 -0.3167* -0.2737 -0.1468 -0.3107*% -0.3260* -0.0965
Zn/Se -0.0256 -0.2123 —0.2484 -0.2339 -0.3767* -0.2242 -0.3808*
1) Body mass index(kg/m®) 2) Mid upper-arm circumference 3) waist/hip ratio
*P < 0.05 **P < 0.01
7 e ol fodom FATHP 00D, WHF  ofo} Brlow nal,
o] A F FulzHEo] 240.0 £ 54.9mg, HDL 2 AT A ARAY - FEL vz FEH
cholesterol®] 40.6 + 11.4mg, LDL cholestercle] 120.1 A= 97} Agdgenz goz a9 w959
+325mgoE B FFAA ALY &5ld G4 goka)l AZpAEe] tid By Bt Fuhdel o
LDL/HDL®| H|&o] 311 +0.98% Ui ¥ 55 o] 7hHagd Ao Hlg},
o,
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