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ABSTRACT

The effect of meal service for home—stayiﬁg, urban elderly with low income on their mineral
status and prevalence of clinical symptoms was evaluated. One hundred and eighty three subjects
were assigned to meal-served(served) and non-served(non-served) groups.

A meal containing approximately one half of the RDA for energy, protein, calcium and iron was
served as lunch every day to served group at a welfare center. Dictary, biochemical and clinical
data were collected before and after 6 months of meal service and the changes of parameters were
analyzed with paired t-test. Served female showed significantly increased intake of calcium. The
mean hemoglobin, serum iron, TIBC and serum copper of female were significantly increased with
meal service. The proportion of anemic female compared to reference data on hemoglobin,
hematocrit and serum iron were 45.5%, 29.1% and 16.4% respectively, but were lowered to 18.2%,
7.3%, and 5.5% after 6 months of meal service. Served male showed significant increase in MCHC,
serum copper, and urinary Na. The urinary Ca/Creatinine, which is often used as an index of
bone resorption, was decresed significantly in served group. The decrease in the proportion of
served women suffering from edema of ankle and diarrhea was most apparent and less women
reported feeling clinical symptoms of dizziness, constipation, difficulty in hearing, and coughing
after meal service. The symptoms of benumbness of hands and feet and coughing was lowered

fEAEE 1999 @dEtER E AT AT A Ao ofai X FHESlE
CIAKRL  251] | 422-743 A7 % FAl 93 43-1, A8 032) 650-3318,  32~) 032) 341-9798

- 395 -



396 - s4le] alEe] F714 oo

Apejel At o g

most among men after meal service. Clinical symptoms of non-served elderly did not show
improvement in fecling clinical symptoms except slightly decreased frequency in coughing of
female and buzzing sound in the ears and diarrhea of male. (Korean J Community Nutrition 1(3) :

395~404, 1996)
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A& A4 A7 GAR AF Aol AFstn e
vo] 654 olde] A AT w=AE FollM A 1A
Ad A ZALE vbd 1291 1838 o2 (&40 B
1996), w27 vFa 7ol uiF g o Fal2ellAl &
T A9 Ak Be)3 o] Y3l =159 a5 AR
o] oF 1/29)] 2= = oA (600kcal), ¥ (30g), &
#(350mg), ¥ mg)E FHste 2ALE 313 37|
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T3} ol vl FAFE oA HAAA e g A
HA=E At F4 AF e Fo g2 uiF
ATE oz A 2a I 2AME 1995 29 A
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Frganl BF A48T 222N FE 52 auto
analyzer(Sysmex E2500, Japan)& Alg-8le] 24z
Kem HEF 222Rk= electronic counter(Coulter ST
KS, US AR 33t 834 ARe odg AAF
F Ferrozines AMH-8h= W (Tietz 1986) A4 &3
353 TIBCy: 8% ME% iron standard® incuba-
teAZITh ¥4 AR e Wyog 23et} ¥y
Zge d34E MY ocresolphthalein complex
(OCPCYE AH8-3lod Bl A (Bauer 197422 &34
om ¥A ofd, PEle ¥AS 4T o AAS(Ato-
mic Absorption Spectrophotometer, Shimadzu Co,
Model 646)F AH8-3l] &3t}

229 Cad} Mge 0.5% lanthanum €422 3|
Mg th AASE EFFa o0 4239 KE Vancom-
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LAS glass& AH-3 13§ A}43k] ISE(lon-selec—
tive electrode, Deckman E-4A, U.S.A)ol 98 &3
= cHBauer 1982).

3. EAl XMal

A7 B E AL Al dF L EEHALR B8
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23 4 59
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BT ARt xR1e] S 13 2AA Dge HE
AF Fol 256.91198mge 24 RDA9 36.7%2 2%
oub, FA4F 23F ZAYelM e Aol 270.24108mg
o8 fojatA Fvteth 2y 343l Zg A
HFE RDAS] 38.6%2 W3}et. ¥lF2F oz} 99
A5 AL 22 ZAMA Zge] APl foAd @
35 Bolx] 3ttH(Table 1).
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9J 9l Afel7}k AAHTable 1). 28y FAajz} x901
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w4 A T1.1%004 34 ¥ 289%5 FXlon, F2
F2 welel Adm Agte] 70% ol3e A3k
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HAey w2 Az} xle] AS AEAHFE 8.8mge FA29 HEF HRFRYAE 2 12.4g/d], @3}
24 Akl nldE Y rhg S 1991). 13.7g/d1ZA A HA (A 12~16g/dl, FAF 13~
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Table 1. Changes of mean calcium and iron intake

) Female ) Male
Nutrients ~ Meal service - m Meal service -
First survey(RDA%)  2nd survey (RDA%) First survey(RDA%)  2nd survey(RDA%)
Calcium  served(N=45) 256.9 1198%367) 270.2 £108*38.6) served(N=14) 3549 +431(507)  335.41141(47.9)
(mg) non-served(N=41) 2436 +153(34.8) 256.4 £218(36.6)  non-servedN=17) 292.4 +116(41.8) 306.11:273(43.7)
served(N =45) 7.35+10.0(61.3) 835+ 3.5(69.6) servedN=14) 836+ 7.3(69.7) 105+ 4.3(83.3)

Iron{m,
(mg) non-served(N=41) 5.68+ 3.5(47.3) 49 + 3.9(40.8) non-served(N=17) 741+ 3.2(61.8) 6.4+ 5.3(53.3)

1) six months after the first survey
2) mean+S.D.
* o significant difference at 5% level between initial and 2nd survey by paired t-test

Table 2. Changes in distribution of elderly by % of RDA levels frequency (%)
Female Male
Nutrients  Meal service . ,, Meal service .
First survey 2nd survey First survey  2nd survey
RDA% RDA%
<70 39(86.7) 41091.1) <70 11(78.6) 12(85.7)
served 71-100 4( 8.9) 3(6.7) served 71-100 2(14.3) 0 0.0)
Calcium >101 2( 4.4) 102.2) >101 107.1) 2(14.3)
(mg) <70 36(87.8) 35(85.4) <70 14(82.4) 16(94.1)
non-served 71 -100 4( 9.8) 4( 9.8) non-served 71-100 3(17.6) 0( 0.0
>101 1( 2.4) 2( 4.8) >101 0( 0.0 1( 5.9)
<70 32(71.1) 13(28.9) <70 8(57.1) 2(14.3)
served 71 100 5(11.1) 22(48.9) served 71 -100 2(14.3) 7(50.0)
lron(mg) >10 8(17.8) 10(22.2) >101 4(28.6) 5(35.7)
<70 28(68.3) 34(83.0} <70 8(47.1) 13(76.5)
non-served  71-100 8(19.5) 4( 9.8) non-served 71-100 5(29.4) 3(17.6)
>101 5(12.2) 3(7.3) >101 4(23.5) 1( 5.9

1) six months after the initial survey
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Table 3. Changes of blood and serum data related to iron status
. Female . Male
Meal service - m Meal service -
First survey 2nd survey First survey 2nd survey
Hb(e/d) served(N=55) 124+ 1.38” 12,63 0.85** served(N=19) 13.7+ 1.38 13.7£1.20
¥ non-served(N=25) 13.3+ 0.67 1294+ 0.93* non-served(N=10) 148+ 0.83 146+ 0.79
Heth) served(N=55) 375+ 331 376+ 233 served(N=19) 409+ 3.29 39.8+ 3.64
C
* non-served(N =25) 393+ 218 383+ 2.70%* non-served(N=10) 43.6+ 252 425+ 1.98
MOV served(N=55) 92.0+ 4.64 90.5+ 4.53* served(N=19) 91.6+ 3.64 90.8+ 4.12
non-served(N=25) 91.7+ 3.25 90.0+ 3.28% non-served(N=10) 94.0+ 5.15 92.2+ 483
MCHC(g/dl) served(N=55) 33.2+ 1.05 335+ 1.09 served(N=19) 334+ 118 344+ 1.26*
non-served(N =25) 33.8+ 0.82 337+ 1.02* non-served(N=10) 340+ 0.59 343% 094
Serurn iron  served(N=55) 79.0+28.12 92.7+23.81** served(N==19) 91.7+ 43.94 112.5+£59.40
(ng/dh non-served(N=25) 91.9+22.72 94.4+38.11 non-served(N=10) 116.6+ 3542 128.8+43.39
TIBC ) served(N=55) 278.4+61.21 314.5+45.08** served(N=19) 275.14+118.80 297.2+4597
|
# non-served(N=25) 307.0%75.28 325.6144.88 non-served(N=10) 292.0+ 80.35 335.8+38.58
TS%) served(N=55) 309+13.46 30.1+ 9.02 served(N=19) 37.6+ 21.40 42.9423.52
° non-served(N = 25) 31.9+12.49 29.8+13.66 non-served(N=10) 43.8+ 21.87 38.6+ 8.98

1) six months after the first survey
2) mean+S.D.

* . significant difference at 5% level between initial and 2nd survey by paired t-test
**  significant difference at 1% level between initial and 2nd survey by paired t-test
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wQle] FATY A5 AR 45.5%. H7b =&
26.3% 24 (Table 4) A} =219 B¢ =A] T2

2ARY AZ3] - A9 3H1988)9] Aol wj3 o} e

Table 4. Changes in propotion of elderly under or over

the reference value of each biochemical vari-
able after 6 months of meal service for served

group (%)
918 4] &g Bo} FUrHTable 4). Female Male
FHE Azt w9150 IR Fge] F4 A9 Fit  2nd | Fit  2nd
12.4g/dIo0M 74 Fol126g/d12 FelsH Z718tEe = = = =
) (Table 3), %IIE?%LE.‘:H gl R ulEIEel FAA Hbd) o o o gs w13 737 789
45.5%0014 34 3 182%2 ZUtHTable 4). ol <35 291 73 <40 474 632
& g4 dAwege slnIFEnlgEe 13.3g/dlA Hett%) =35 709 927 >40 526 368
12.9¢/dIZ FoshAl st MV <35 36 0 <40 105 O
HuiEI EXS AS ¥|F4 ARTAME 6719 ’ >35 964 100 =40 89.0 100
Fol %)@ %2 BYoH O PANE S mche ST 18 18 <153 0
e (g/d) >31 982 982 =31 947 100
B wasl A A wAs wmae R SO0 00 0 S0
HO) &= A4899l 32~36% Mitruka, Rawnsley 19 <300 709 473 <300 737 684
81l Aem HFA] izt e} B5- 67HE Foll H TIBC G0 yre aoq <O 211 263
FRET I Fev folshA A2 gdh <400 T " o<400 T '
FAHe) A 8 AR FF A2 A5 790 2400 55 3.6 2400 53 53
pe/dl, AA=ls] A9 0T/ dIRA AR B S S ggey  S1P 200 291 <Is 21 016
A% Bgo8 (Table 3), Lardele) &3 AEAS) C15 800 708 =l s B
= ; Serum <70 345 291 <70 263 21
9Z 80~180pg/dl(Mitruka, Rawnsley 1981)% & o e 570 655 709 70 737 789
ZA b 84 AR AR HAd H2 UE R seum <70 73 109 <70 158 158
Ak FAFAE aA wole) ¥R ARl opg/dlel  (PET >0 927 890 270 842 842

A 92.Tpg/dI2 Fo)3A wobiA Fa e €4 HE

1) Six months after the first survey
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of) 23 W oJ#p=9lo] 16.4%9.201} g4 Fel= 5.5%
Z A8} B AT o2 =3} @t mQle AN =
670 Tl folAE KolA] ettt

B Aol FAlo| o) FRAH I Rl St
317 e¥gtorH(Table 1) F¥RDAS T1%°14< A4
e o7} =019 vlgo] FAld o Frlete AN
#(Table 2), B9 bioavailabilitysll ¥&F& T+
2 gdoi = ofufx], ofARBHA Foll A oifz] A
Zo| felsbA F7lete] agle] At HRI 2Nl
U EH AR gl 7l g Aow Bl

224 A oz} =919 TIBCE 278.4pg/dle]lx HAt =
Qo] A4 275 1pg/dlzA gHk Alel TIBCEAS! 280
~400pg/dlell Wlal % oIt 72 Folls AR
w9l9] g TIBCY} 278 4pg/dlelA 314.5ng/d1Z 9
3 Z71elg.om(Table 3) £3 F213 TIBCY 300
o]k, 400 mte] B ¥ &o| 23.6%004] H2]Fel= 49.1
%2 FolHtHTable 4).

TIBCE transferrin®ll $4& free iron binding site®]
F9 #AHE Aoex HE APAld F7ke (Gib-
son 1990) BE Ao iHE Aoz BuHgloy
(Borch-Iohnsen 5 1989). £%7] - B3%3(1996)& 2
B Agako] 2tag 87| ofde]EelA i FajAl
e3l8 TIBC/} Z7hivkn Haugrh & dTdXe
TIBC7} 3410l 2lsle] 23]8] F713le] F4] oahzelAl
o nZaHe] Z71 9 gy i e iEe
Ane By}

TIBCE B-globulin® &4 total serum protein®]
4% 8 AA gt HaH o (Yearick F 1980)
B Ao M el TIBCY Z7he Al 3B Bug Hiet
2ol (urekal £ 1996) serum total protein®] #91%
Z7}et #aEo] e A oR Helrh

ool A B o) F& oA =l AA HRIZH
5 ¥4 3P TIBC 5% foshA S7H13 2 v
FANNE FrIed v dvtEAER], Hit
YT g nFan g5 SolA Fo3 AaE Bglen
Z 328 oA} 1 BiA AL E 45 HEARS
FolatA Z7MAY a2 FAAA AR dE &
FHr} gl Aoz Holrt

F4 dahee) A9 Hd A7 22l v
Folsb Z7letdn BT WA wAES HE AR
Ao o)t Ao] 2 Holx] go} At F4 wmRlEd H|
&) feletA F718 8 2] #7F AU 54 @3t
wole] AS Mo A fostA FUlekA| Bske
U} Ao bioavailabilityel 9F& #A= oA, of
272 HA Ao glo] Fo3t F7HE BASol =0
%2t 5 1996) Bt FeJsiAl F7te AR Fe o
2 wolBr} Ao ki HHF Frier WA AR
7} M2 AREA] &gkt

2) ZEAYLME Q| vz}

A 2ol 4% FAA6 JAxgle] 9.5mg/dl &
Awglo]l 9.4mg/dlZA FAHA 9.8~10.5(Mitru-
ka 1981)2] & Wil &30 2o #AAgl] 67
9 3o folHor e g BHAtH(Table 5). 8%
Zhgpo] ol Yol ek ot Yk o g A
ZHrel 7% Zhgre) Alol4F el A & A9l

2 endocrine factortt Aol 28] 93 werhn
B2 AcHGibson 1986). ¥ ATFelME ozl
7% F2d 8 2 A Fe] folA FrHEHALH
g3 Ao o8] gasd] 83 Aol ZeAAZTH
Fgsite A& Ba] 9t

Adlow wjdYE Ao e F4d g HaE

Table 5. Changes of biochemical data related to calcium status

. Female . Male
Meal service - 5 Meal service -

First survey 2nd survey First survey 2nd survey
Serum calcium  served(N=55) 95 +047 9.2 +045*  servedN=19) 94 +0.56” 90 +039*
(mg/dh nonsenved(N=25) 10.1 +506 92 +042*  non-servedN=10) 11.0 +663 98 +4.89
Urinary calcium ~ served(N=55) 106 £7.1 116 +64 served(N=19) 113 %55 130 156
(mg/dl) non-served(N=25)  10.1 +5.1 124 +57 non-served(N=10) 11.0 6.6 98 t+49
Urinary served(N=55) 0.202+0.116 0.173+0.075*  served(N=19) 0.179+0.077 0.149+0.066*
Ca/creatinine non-served(N=25) 0.191+0.087 0.169+0.087 non-served(N=10) 0.141+0.081 0.010+0.064

1) six months after the first survey

2) mean+S.D.

* : significant difference at 5% level between initial and 2nd survey by paired t-test
** - gignificant difference at 1% level between initial and 2nd survey by paired t-test
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Bolz] gskon} 419 Ca/creatinine® HlE W =
Ql B g2l o3 Zhastd e gkl 0.06~0.45
o Heebel AATE AW Ca/creatinines] vl &
29 FHEEE & F Sle AR 20|22 (Dull 19
63) 2o &l P =29 ZHY K7t o€ R
o2 Aztect

3) 18te| RI|F X| 7| s}

HAH B A o)L o2 74.6pg/dl, EAE
Ql T4.4pg/d1ZM B39 70~120(Bodgen % 19
87)9] & W ol &K Table 6). o]9} 2L FH=
Payette®} Gray-Donald(1991)9} Ayt =R1&&
o2 s Fabel 95 5pg/d], AR 82 5pg/dlel H]
3 @e SRR fevet wQlEe A vE 27
o izt FaEHE 3L 7t glo] vwEty] ®33
o} HA old L oldY e E W A Y B
o] Al&5& A K F2| o]y} homeostatic control
ol BluA A Hug F4% ol AYPME FAAE
Yelil= @del ok

Aol o3 B A ot FrR o folA
9l polE ¢ldem(Table 6) o1 dHe 7|Ex9
T0pg/dl BHBodgen & 1987)¢1 HAbx=2lo] F4)A4|
26.3%, SAxRle] 34 5% o1} F4 % zhat 21.1%,
29.1%2 sl cHTable 4).

Bodgen 5(1987)2 =Sl AA dattte] aredof of
g W) Ayl e daw ofdn AT B3
o1 Bodgen(1995)2 =R1500A o} Fo ZHz) wi

o] AAl - &#H9 - 401

Whg- ZA 1o delayed-type hypersensitivity?} &
7Hivte Bagled B dois F43= of 21~
29%9] =Q1E0] o} Age] rFeAdg Bol 90t

W 84 Fele BEH A 10~140pg/dl, =}
80~ 155pg/dlll &R ot v 9o 1%lem(Table
6) 7219 cut off point! 70ug/dl ®I¥HGibson 19
875 el x2lo] Azte] A¢- 7.3%, @At 3¢ 15.8
%A HTable 4).

F -y eQlel glo] 4% 67l €4 Felvl #¢
A Frstgd ot Wal x99 AL F4%e g3 7
2|7} Topg/dl W] ek HQl =R1¢] ¥] &2 W3t glgln
AR} wle] 7% 238 AZ Frksle we ¥ T
g Uehd xR19] 7 F4F% S8R gt
ol Falddl dA 1) T0ug/d] )& Vel w95
o] §4 Fol o ¥& #& vehiio] AA Ha A ¢
gl #toll d&E 713 Aoz Aar

UEg] 88 ujd B2 Adlogn Ao v
Aee YEFSS Aol %S A Astetal AR
2 2 4= dh(Holbrook % 1982). ¥ dPaM & 8}
Fol Ao v o AAE AX] dgtont @A
w200 A 74 Foll 29 YEF v} Z71E9
th ol F4 F JR woldl ol 2 A Fe) &
ofidel et UEF A HT Tl golwr] MEe=
AZdth YEE 43 Fe n8gy #AGE Ao
o] X oM Joossens 1987) & ApHE =
O1E9] ety ARl UEE Lo o7 A
BAE Holx| gston aW &9 vlavlga 2 F

Table 6. Changes of biochemical data related to other minerals

) Female ) Male
Meal service - 5 Meal service -

First survey 2nd survey First survey 2nd survey
Serum zinc  served(N=55) 746+ 14367 8641494 served(N=19) 744+11.84 81.6:8.64
(ng/ell) nonserved(N=25) 782+ 8.94 79.5+11.8 non-servedN=10)  81.2+12.0 84.0+13.39
Serum copper served(N=>55) 86.8+ 11.4 946+14.8"  seved(N=19) 88.2+153 99.4+21.7*
(pg/dl) non-served(N=25) 90.5+ 14.8 97.9+17.4 non-served(N=10) 82.61 1.58 87.1+18.8
Urinary Mg servediN=>55) 50+ 2.1 44+ 17 servedN=19) 5.04 23 424 15
(mg/dl) non-served(N=25) 51t 20 47+ 14 non-served(N=10) 631 3.0 44+ 1.8
Urinary Na  served(N=55) 166.14105.7 152.1+56.4 served(N=19) 184.2+86.6 206.8+79.2*
(mv/L) non-served(N=25) 15214 56.4 169.4+71.2 non-served(N=10)  159.4+66.0 171.1£63.7
Urinary K served(N=55) 292+ 16.0 3114160 served(N=19) 2644152 285+14.0
{(mM/L) non-served(N=25) 309+ 17.0 38.0+20.3 non-served(N=10) 34.5+19.4 29.6x£17.4

1) six months after the first survey
2) mean+S.D.

* : significant difference at 5% level between initial and 2nd survey by paired t-test
** ¢ significant difference at 1% level between initial and 2nd survey by paired t-test
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(Table 7).

B = A =209 AS- oAABe Yt 858 A
thz dhs 910 66.6%2M AY Wska, Aok} Hyl
Au ZeA Bele x9lo] % 62.5%Ath. 713 &
E= At 625% 24 oAEet 8%, Al B
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=71 wrE gyl AX basig ot Ak o
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Table 7. Changes in proportion of elderly with various clinical symptoms for served group (%)
Female Male
Clinical symptoms
First survey 2nd survey” First survey 2nd survey
always often never always often never always often never always often never
Blurred and cloudy vision 559 191 250 588 196 216 500 125 375 588 118 294
Hardness of hearing 294 176 529 216 176 608 375 83 542 412 59 529
Buzzing in the ears 221 265 515 235 235 529 125 167 708 235 353 41.2
Catching a cold 147 324 529 333 294 373 375 167 458 529 235 235
Coughing 13.2 235 632 118 196 686 333 292 375 235 176 588
Palpitation 191 353 456 314 373 314 167 333 500 353 118 529
Shortness of breath 221 221 559 353 157 49.0 208 208 58.3 00 706 221
Indigestion 250 162 588 333 137 529 208 42 750 00 706 250
Stomach pain 250 235 515 235 216 549 125 83 792 118 59 824
Edema of the ankle 179 164 657 157 59 784 83 4.2 875 17.6 59 765
Dizziness 265 515 221 340 36.0 300 333 167 500 294 294 412
Conspitation 279 294 426 412 11.8 471 208 125 667 235 59 706
Diarrhea 29 191 779 39 59 90.2 42 83 875 0.0 0.0 100.0
Lumbago and shoulder pain 691 147 162 760 120 120 333 333 333 471 294 235
Benumbness of hands and feet 412 250 33.8 451 235 314 208 375 417 118 118 765
Loneliness and depression 324 309 368 431 333 235 9.1 182 727 294 294 41.2

1) six months after the first survey
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Table 8. Changes in proportion of elderly with various clinical symptoms for non-served group (%)
. Female Male
Clinical symptoms
First survey 2nd survey” First survey 2nd survey
always often never always often never always often never always often never
Blurred and cloudy vision 623 164 213 850 5.0 10.0 379 241 379 600 0.0 40.0
Hardness of hearing 233 200 56.7 400 200 400 276 103 621 400 200 400
Buzzing in the ears 16.4 328 508 200 300 50.0 34 138 828 0.0 0.0 100.0
Catching a cold 230 279 492 250 350 400 241 276 483 400 200 400
Coughing 18.0 328 492 100 350 550 138 379 483 400 400 20.0
Palpitation 295 295 410 450 200 350 138 69 793 400 0.0 600
Shortness of breath 23.0 31.t 459 450 150 400 172 103 724 200 200 600
Indigestion 213 115 672 300 50 650 103 138 759 200 200 60.0
Stomach pain 13.1 26.2 607 300 150 550 00 138 86.2 200 0.0 80.0
Edema of the ankle 9.8 246 656 100 250 650 00 34 966 0.0 0.0 100.0
Dizziness 295 377 328 350 300 350 103 241 655 400 0.0 60.0
Conspitation 34.4 98 557 250 250 500 241 20.7 552 20.0 400 400
Diarrhea 1.7 50 933 00 10.0 90.0 34 2471 724 0.0 200 800
Lumbago and shoulder pain 689 18.0 13.1 750 200 50 241 241 517 600 0.0 40.0
Benumbness of hands and feet 42.6 23.0 344 500 10.0 400 241 241 517 200 400 40.0
Loneliness and depression 29.5 262 443 500 200 300 103 172 724 200 200 600
1) six months after the first survey
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