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ABSTRACT

This study was performed to assess the effect of one year's of meal service for home-staying
urban clderly with low income on their nutritional status. One hundred and eighty three sub-
jects, who had already completed the first nutritional survey, were assigned to two group : meal
served(served) and non-meal served(non-served).

A meal containing approximately one half of the RDA for energy, protein, calcium and iron
was served as lunch everyday to served group. After one year of meal service, follow-up nu-
tritional survey was done and changes of parameters were analyzed with paired t-test. Served fe-
male showed signficantly increased intake of riboflavin and calcium, while non-served female
showed significantly decreased intake of calcium. Serum total protein, serum albumin and
serum cholesterol were significantly increased in female regardless of meal service. Served fe-
male was observed with significantly elevated LDL-cholesterol, whereas non-served female
showed singnificantly lowered HDI.-cholesterol. Significantly decreased serum iron, serum
transferrin saturation and significantly increased TIBC were observed for female regardless of
meal service. But the proportion of anemic clderly according to Hb or serum iron was de-
creased more in served group.

Female showed significantly increased serum zinc and copper regardless of meal service,
whereas only served male showed significantly increased serum copper. (Korean J Community
Nutrition 2(1) : 63~73, 1997)

KEY WORDS : onc year of meal service - elderly - nutritional status.
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Table 1. Changes of mean energy and nutrient intake of elderly

Female Male

Nutrients  Meal service Before After Before (RDA%) After
meal serv. meal serv. meal serv. ° meal serv.

Energy  Served(N=50, 11)  1063.0 +462% (62.5)  1091+286 (64.2) 12604525 63.0)  1375+267  (68.8)
{Keall  Non-servedN=28, 10)  963.0 £364  (56.6) 1092423 642) 10734323 (53.7) 11254367  (56.3)

(RDA%) v (RDA%)” (RDA%)

Protein  Served(N=50, 11) 316 + 163 (5270 346 +134 (577} 394+ 221 (563) 471 £201  (67.3)
g Non-served(N=28, 10) ~ 33.6 + 19.8 (56.0) 32.8 £195 (54.7) 386 + 183 (55.1) 344 +129  (49.1)
Fat(g) Served(N=>50, 11) 123 + 1.2 146 + 8.2 12.8 + 13.9 203 +13.8
Non-served(N=28, 10} 141.0 + 10.5 120 +116 137 + 85 103 + 838
Viamin - qonedN=50, 1) 2000 +446  (286) 1584120 (22.6) 45141278  (64.4) 1214721 (202)
A Non-served(N=28, 10)  276.0 £385  (39.4) 135+ 146 (19.3) 94+134  (13.4) 86+103  (12.3)
Thiamin ~ Served(N=50, 11) 050+ 025 (50.00 052+ 025 (52.0) 057+ 0.22 (57.0) 071+ 050 (71.0)
(mg) Non-served(N=28, 10) 0.64+ 046 (64.0) 058+ 047  (58.0) 048+ 018 (48.0) 051+ 022 (51.0)
Riboflavin - Served(N=50, 11) 0.48+ 0.27 (40.0) 0.62+ 0.24¢ (51.7) 050+ 024 (41.7) 0.65+ 023 (54.2)
(mg) Non-servediN=28, 10) 0.56+ 036 (46.7) 048+ 027  (40.0) 0.50+ 021 (41.7) 048+ 0.26 (40.0)
Niacin  Served(N=50, 11) 86 + 62 (66.1) 77 + 45 {59.2) 72+ 27 (554 83 + 42 (63.8)
{mg) Non-served(N=28, 10) 74+ 50 (569 86 + 62 (66.2) 88+ 77 (67.7) 89+ 62  (68.5)

Ascorbic  Served(N=50, 11) 408 + 453 (7420 415 4225 (75.5) 331 + 340 (60.2) 330 +16.7  (60.0)
acidmg) Nonserved(N=28, 10) 383 + 304 (69.6) 30.2 +22.4  (549) 273 + 251 (49.6) 404 +280  (73.5)
Iron Served(N=50, 11) 6.0 £ 33 (500 6.1 + 40 (50.8) 98+ 7.2 (817 6.1+ 23 (508)
(mg) Non-served(N=28, 10) 6.1 £ 55 (50.8) 54 + 3.6 (45.0) 65+ 40 (54.2) 53+ 23 (442

Calcium  Served(N=50, 11} 2245 +133.4 (32.1) 3186 195.1% (455) 4058 £4949 (58.0) 324.1 +884  (463)
M) NonservedN=28, 10) 2958 £213.6 (42.2) 1934 +91.7¢ (2770 2909 +140.3 (41.6) 2366 +73.3  (33.8)

1) One vear after the first survey  2) 1995 Korean Recommended Dietary Allowance .6th ed. 3) mean=+SD
*Significant difference at 5% level by paired t-test **Significant difference at 1% level by paired t-test

A% AH GRBRNE At FAEH vSE A7) B0a Jopdee) e JaE 0w Ha

o A B Aox Mﬂu} 591w (Fidanza 1991) 9717be] 2 417 o) <)
FA v mole] 29 AuA), B, A Bebn, sl el 2 ek g

SO, eloR] Fol AA%e] 1ol WA 2 el €4 R FEES screeningdhe o

ot Fejah ol o vlgA WAk 1o Afol® RAQL AUEA ARE soln] o FEGF Al 3o
A el o] FelatE wolA] @skel ofgd A A A 2R o) Matdos dhilE ot
wekzl 5(1996)0] Hadt e/le o F4 dxl x9 gg vlaa Ao digishe Aoz defd sl
o 2le] olfz] A WlER A ool olAazEH (Gibson 1990).

Aol Aa ko] felail Fotetdichks A A3e g 2 AT AL 83 & Iy ¥4 dRvle 44
E 2o {20 ‘éfZP oo gl 1 Fol= duda 2249 (Ganong 1983)%1 6.0~8.4g/dl, 3.5~5.0g/

A e Z7lo A2 a4 %8 Aoz et dloﬂ £33 0} Koh %(1980)01 AA3 vl w2ls59)
dA42191 7.0~7.1g/dl, 4.2~4 3g/d17 vl S w &
GO I} - O} AHS}BIA HALA| 9] °

2. HA 5O MBIOHA HAA|Q| B3t q opEe e ~xolgir
1) HU A e W 2 Aol F4, g T LRelA 1d F il
HU wole) FAlw vlgAle Rl @A &l A3 Fo] Q] Alolrt gldlout 83 F gl g
Ay g gxdle] 77k FAA fosA Srteled B A ganle] ke Al vl T dH
(Table 2) erao] APAA Y Atk Ra(Fisher & 1978) ¢
g3 & vilaa) g3 dRRle giyo) o child ¥)sg A3 Bt ¥ gRvld 93-S AE 8
ol transferrin®]v} retinol binding proteinel ¥|8}o] Qo g il A3 e} oo x girtisel 1,
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Wzl YA, FERE Sol gout B AT v gk et wF AdolEde o 4age
AT FA T B 83 whdnt ¥ 4o ofel ghiFo] =& AF o HHFol| g don &
F7He e S eat £ walo] w2 A shg 91 Zhg A B AW 29 AglolEd Al gkS Fo)
Ao Alggr}, A @oh(Fidanza 1991).

5% Agobd e F4 o4 walFold felfor B dpeie A 4¥E Ageld ggtons
7R on v b wole) A% wF Aksh i ok RAMe) Ak FdolEd WS B HAY
F AdolEd e fosi Tvksldeoy k5 dh a9 Aol Uehlle AR A48t Simmons 1972).
el vl gL felahl st WA g eole) A9 WA adotede] vlvt

Wl Aol o Awdon 28 $8 da  apl 428 Ae o 2o Wi WHYol folaiA
o wpie Zaste Az ARETh dTe] Be W = ooy} had R BEHo e we AN
= Ay 2E ol atAl FohGibson 1990). Helrt

g AgelEde) ¢ 2HAEE Uehlls AR 9) K| AME{Q| BI}

2ol g AdolE|de] hive &g el #A 12334 3 _

3 . Az} 1ol glo] F4lo Aglo] B4 Ful~HE &
7bdeh. & AFolM e 2&H Fafo] ¥ W 2918 s

. . o] Ao Fulslyont HIF Hoﬂ}d HDICo]
Axe] WwF AeolEld ko] of 2 =Q1Ed vlg] &
Table 2. Changes of data related to protein status
) Female Male
Parameters Meal service =
Before meal serv. After meal serv.” Before meal serv. After meal serv.

Serum total Served(N=44, 12) 6.9+ 0.4" 7.3+ 0.5 6.9 3.9 7.5+ 0.3

proteir(g/d|) Non-served(N =20, 10) 6.9+ 0.4 7.3+ 0.3% 6.9+ 0.4 744 0.6
Serum Served(N=44, 12) 3.84 0.2 42+ 0.3 3.6+ 0.2 4.1+ 0.2

albumin(g/dh Non-served(N=20, 10) 3.8+ 0.2 424 0.0% 3.7+ 0.2 4.1+ 0.1%
Urinary Served(N=44, 12) 550+229 596+ 263 447 +283 708+ 388

nitrogen(mg/dl) Non-served(N=20, 10)  498+236 5734277 5661247 776+ 290*
Urinary Served(N=44, 12) 61.6+295 89.4+58.9* 63.3+36.5 101.3+68.2

creatinine(mg/dl}  Non-served(N=20, 10)  59.5+35.7 81.2:+44.4 7344365 123.4454.5%
UNCR(Urinary_ ) Served(N=44,12) 9.6+ 3.6 8.1+ 3.1 7.0+ 3.2 7.6+ 1.8

nitrogen/creatinine) Non_served(N =20, 10) 9.4+ 2.9 7.4+ 2.4 774 2.2 6.6+ 1.6

1) One vyear after the first survey  2) mean+SD

*Significant difference at 5% level by paired t-test  **Significant difference at 1% level by paired t-test

Table 3. Changes of data related to lipid status

) Female Male
Parameters Meal service m
Before meal serv. After meal serv.” Before meal serv. After meal serv.
Serum cholesterol ~ Served(N=44, 12) 1856+ 26.8"  205.8+31.6%* 150.34+23.3 155.74+28.3
(mg/dl) Non-servedN=20, 10) 1792+ 27.8 197.4+43.9* 169.8+28.1 174.4+19.3
Serum TG(mg/dl)  Served(N=44, 12) 131.8+ 97.0 147.5+:83.8 120.24+35.1 153.7463.1
Non-served(N=20, 10) 133.4+142.4 143.0+57.7 82.8+48.7 101.4+57.8
HDL-C(rng/dl) Served(N=44, 12} 441+ 10.5 41.5+10.1 39.24:22.6 29.7+ 8.5
Non-served(N=20, 10) 413+ 9.7 377+ 9.3* 43.3-+12.1 39.7+11.8
LDL-C(mg/dl) Served(N=44, 12) 1159+ 286 134.8:+30.9** 86.5+32.5 95.3+25.3
Non-served(N=20, 10) 117.0+ 264 131.1:+38.5 110.5+29.5 1144215
VLDL-Cimg/dl) Served(N=44, 12) 264+ 194 29.5416.8 240+ 7.0 30.7+12.6
Non-served(N=20, 10) 26.7+ 285 28.6+11.5 16.6+ 9.7 20.3£11.6

1) One year after the first survey  2) mean£SD
*Significant difference at 5% level by paired t-test

**Significant difference at 1% level by paired t-test
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F2173 41.3mg/diolA 37.7 mg/dlE 3HAgH Wbl 34
oM e Ht LDL-C7} 115.9mg/dlol A 134.8mg/d1=
S7heKAT) WAL w88 FAo whE WElE Hox| o
%K Table 3).

Az} wQlel glo] Wit dA FYXEE gho] FH
Foglel AR FRIFons 3y ZysHE
& wA #dgle] Hojx) ggom ghaadle] A ¢
| S7kgtol mhe} P B5 Aa F¥ AH Eke] 31

3 Sul2H B S/ AEY Sk AEHA s
AXF Belw F47e] A+ LDL-C7F feehdl St
siplens FAwe] d4 e 28 E ke LDL-CY
7l LR 719lekE Aow Bl

w2 b w=Slel glol B FulzeEe] F4 A
1 7AW e shv A s A IS
sk cutoff point?l @A Zd248E 220mg/dl

tHTable 4).

ozb galwte] 2 LDL-C7F 37betied LDL-
Ce F3e9d A3 43dA7) & Aoz Jehy
W 83 Fo 2853 e uASte) JaddE A
o] daow #demdgs LDL-CeElte) 3aatA
wZo] (A7t 1995).

LDL-Ce 3714 &%y A528 A Az
JEE v Aod BuHY oM Grundy 1986 ; Keys
% 1965 William & 1982) ¥ 9170l = oz g23
o Ae AR AW 5o JH el FxE Holx]
gtonz F2 ozl w0l 9lo] LDL-CY 7k 4
ol8glo) ohdd thE 9Rlo) ofgt Zlo R Holn B g3
A4 LDL-Cel BaA): 27k91en} LDL 165mg/dl

oldel ddel W &L 238 FAA 22%01M FAF
0% 2 7+a=814 tH(Table 4).

B34 ol 2} w1 ¢ HDL-C7} fel&es 7
A3te] HDLe| 35mg/dl ©13te] o] #2414 58.8%0
A 1930 81.8% % Z7H8iTh.

72 Az} w912 F FHaHEo| S715NA LDL-
C7t F7etA s W3] oAt wm9le & ZY 2E ol 3
7k A HDLAC7} 7hAs]o] thgdo] f/dgm 2 g why
3o Holdtin B & gloyt BAENAS u 93
dZ A9} el HDL-C: % Zd2HE9] u]gol
0.19 ol3Ql Az} elel vlgo] FAtolME 14.3%,
H|F ATt M 22.2% 24 F2lTto] Wt Table 4).

Wb wgle] A9 FAT, vFAT B g3
Ho| #MatE Holx] ot A2l Q15T S B

3) B, A8 IYYHY HY

wAdel it duFENiAe oAb 12.8g/d1, dat
14.0g/d13A 87H9) (A 12~16g/d1, A 13~18g/
dhell &3lo WHO(1972)2) 218 #4713 12¢/
dl, 2=t 13g/dlell nlgE= wangle] FAFe ¢
oz} w2 45.7%, WA 5912 0% A A BAE
& AN A8 - A EH1988)9] At v]&) of - E
2 AEnEE HAFUHTable 5).

1de) 243 A2 =919 49 B Hbe 347
12.6g/dl, Y134 14.4g/d1=2A F244) vje] §-<9 =t
7t 2 (Table 5) Hb 12.0g/dl o]3te] #1891
HES FATY AS 438 45.7%8 0% 4% 0%
2 Zol59low ulgalPe) 79 Hb 12¢/dl ol
o] W wRlo] 1dFel| Zagrg ot 3] 10.0% =
Qlo] Wig o £git}(Table 7).

ozt wmRlefl lof FAltT} HjFAE Rl

e

Table 4. Changes in proportion of elderly under or over the cut off point value of serum parameters (%)
Reference  Meal Female Male

Serum parameters value  service Before meal serv.After meal serv.”  Before meal serv. After meal serv.
Serum cholesterol Served 2.3 0.0 0.0 0.0
(mg/dl) =220 Non-served 4.6 0.0 0.0 0.0
Serum TG Served 8.6 40.2 12.5 0.0
(mg/di) =170 on-served 10.5 222 10.0 0.0
HDL-C(mg/d!) “35 Served 41.2 87.9 25.0 33.3
- Non-served 58.8 81.8 333 50.0
LDL-C(mg/dl) ~165 Served 2.2 0.0 0.0 0.0
= Non-served 44 0.0 0.0 0.0
HDL-cholesterol ratio (019 Served 68.2 143 60.0 50.0
Non-served 57.9 222 33.3 429

1) One vyear after the first survey
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ME FAA 42.9%00M 1dE 19.1% 2 BolZl ez
Hol F2| %] At dzte] EAH kol 50pg/dl g
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5919] TIBCE #4], 3ol 3o BF fojroz
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Table 5. Changes of data related to iron and calcium status
. Femnale Male
Parameters Meal service 5
Before meal serv. After meal serv. Before meal serv.  Afier meal serv.
b{g/d) Served(N=44, 12) 128 £+ 1.2° 126 + 15 140 + 1.2 141 + 09
Non-served(N=20, 12) 132 + 05 144 + 6.2 140 + 11 138 + 1.2
Hct(%) Served(N=44, 12) 385 + 3.1 383 + 37 418 + 32 422 + 20
Non-served(N=20, 12) 392 -+ 1.5 395 +£ 23 408 + 3.2 412 =+ 33
Mev(h Served(N=44, 12) 91.8 =+ 43 926 + 52 925 + 42 934 + 45
Non-served(N=20, 12) 927 + 3.1 944 + 3.5* 948 + 5.0 962 + 4.0*
MCHCig/ul) Served(N=44, 12) 334 + 1.0 329 £ 1.6* 334 £ 08 333 + 09
Non-served(N=20, 12) 337 + 08 332 + 0.9% 344 + 19 336 £ 1.3%
Serum iron Served(N=44, 12} 85.3 =£236 72,1 +34.0% 88.7 + 37.7 76.3 +34.6
(pg/dl) Non-served(N=20, 12) 108.3 +32.8 786 +27.3* 1042 + 357 89.3 +37.8
TIBC(jg/dl) Served(N=44, 12) 274.2 525 318.8 +77.9* 305.8 +1519 3203 +714
Non-served(N=20, 12) 298.1 +74.6 339.8 +47.2% 2619 + 36.7 295.2 +71.9
TS(%) Served(N=44, 12) 329 £121 255 +11.2%* 31.5 £ 186 259 +13.4
Non-served{N=20, 12) 386 =+16.6 229 + 7.5 419 =* 141 324 +133
Serum calcium Served(N=44, 12) 9.6 + 04 9.7 + 04 118 + 54 94 + 0.6
(mg/dl; Non-served(N=20, 12) 94 =+ 05 9.8 + 0.6% 94 + 05 96 =+ 0.2
Urinary calcium  Served(N=44, 12) 1.7 + 69 156 +11.6% 118 + 53 203 +169
(mg/dl) Non-served(N=20, 12) 9.3 =+ 49 16.0 +10.1* 109 + 7.8 19.8 +16.1*
Urinary Ca/ Served(N=44, 12) 0.211+ 0.108 0.200+ 0.119 0.200+ 0.0816 0.231+ 0.141
creatinine Non-served(N=20, 12} 0.189+ 0.104 0.192+ 0.084 0.139+ 0.076 0.148+ 0.067
1)} One year after the first survey  2) mean+5D
*Significant difference at 5% level by paired t-test **Significant difference at 1% level by paired t-test
Table 6. Changes of data related to other mineral status
) Female Male
Parameters Meal service 5 -
Before meal serv. After meal serv. Before meal serv. After meal serv.
Serum z.nc{pg/d)) Served{N=44, 12) 75.7+15.5% 88.0+16.0* 76.9+15.7 89.8+18.7
Non-served(N=20, 12) 78.3+13.9 93.3+13.9* 78.4+15.4 868+ 6.7
Serum copper(pg/dl}  ServediN=44, 12) 8531124 99.4+19.1* 86.4+15.8 97.8+22.6*
Non-served(N=20, 12) 92.2+13.8 104.5+20.8** 82.2+13.6 95.9+209
Urinary Mg(mg/di) Served(N=44, 12) 54+ 2.4 63+ 3.8 54+ 23 6.7+ 3.3
Non-served{N=20, 12) 4.6+ 2.2 6.1+ 3.2 48+ 2.3 6.1+ 3.2
Urinary Na(mM/L) Served(N=44, 12) 162.0+57.1 171.7+68.0 176.0+599 17444746
Non-served(N=20, 12) 154.4+43.9 161.1+66.7 175.5+61.7 179.0+50.4
Urinary KimM/L) Served(N=44, 12) 30.7 £14.5 51.3+49.1* 254+13.8 39.6 +26.6*
Non-served(N=20, 12) 33.1 £16.0 306+14.8 27.8+13.8 49.4+39.1

1) One year after the first survey 2) mean=+5SD

*Significant difference at 5% level by paired t-test **Significant difference at 1% level by paired t-test
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Table 7. Changes in proprortion of elderly under or over the reference value of serum parameters (%)
Female Male
Iii:zzeters Re\f/zrlirewce Meal service Before After ) Re\f/irlir;ce Meal service Before After
meal serv. meal serv. meal serv. meal serv.
Hhi{g/dl) <12 Served 45.7 0.0 13 Served 40.0 16.7
Non-served 27.8 10.0 Non-served 0.0 37.5
Serum iron <50 Served 30.8 18.9 <50 Served 60.0 16.7
(pg/dl) Non-served 429 19.1 Non-served 50.0 16.7
Serum zinc <70 Served 50.0 40.0 <70 Served 333 50.0
(pg/dl) Non-served 40.0 34.8 Non-served 50.0 16.7
Serum copper <70 Served 40.0 15.6 <70 Served 0.0 37.5
(pg/dl) Non-served 60.0 65.2 Non-served 333 143
1) One vear after the first survey
Table 8. Changes in proportion of elderly with various clinical symptoms for served group (%)
o Before meal service After meal service"
Clinical symptoms
Always Often Never Always Often Never
Blurred and cloudy vision 58.0 20.0 21.8 67.3 12.7 200
Hardness of hearing 21.8 18.2 60.0 25.5 16.4 58.2
Buzzing in the ears 14.6 255 60.0 16.4 23.6 60.0
Catching a cold 25.5 236 50.9 23.6 21.8 54.6
Coughing 20.0 27.3 52.7 7.3 30.9 61.8
Palpitation 18.2 38.2 43.6 309 25.5 43.6
Shortness of breath 23.6 18.2 58.2 25.5 255 49.1
Indigestion 21.8 7.3 70.9 27.3 18.2 54.6
Stomach pain 20.0 23.6 56.4 25.5 18.2 56.4
Edema of the ankle 16.7 1.1 72.2 16.7 18.5 64.8
Dizziness 27.3 45.5 27.3 40.0 309 291
Constipation 23.6 23.6 52.7 255 21.8 52.7
Diarrhea 3.6 18.2 78.2 1.8 7.3 90.9
Lumbago and shoulder pain 74.1 13.0 13.0 68.5 20.4 11.1
Benumbness of hands and feet 40.0 21.8 38.2 49.1 291 21.8
Loneliness and depression 19.6 35.3 45.1 51.0 9.8 39.2

1) One year after the first survey



Table 9. Changes in proportion of elderly with various clinical symptoms for non-served group
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&4

(%)

Before meal service

After meal service"

Clinical symptoms

Always Often Never Always Often Never
Blurred and cloudy vision 50.0 235 26.5 441 235 324
Hardness of hearing 324 14.7 529 353 14.7 50.0
Buzzing in the ears 27.3 242 48.5 333 15.2 51.5
Catching a cold 27.3 30.3 42.4 21.2 18.2 60.6
Couzhing 26.5 26.5 471 17.7 20.6 61.8
Palpitation 36.4 24.2 39.4 333 24.2 42.4
Shortness of breath 38.2 17.7 441 29.4 14.7 55.9
Indigestion 26.5 14.7 58.8 20.6 17.7 61.8
Stomach pain 17.7 20.6 61.8 353 17.7 471
Edema of the ankle 11.8 23.5 64.7 23.5 14.7 61.8
Dizziness 29.4 50.0 20.6 324 29.4 38.2
Constipation 30.3 15.2 54.6 30.3 9.1 60.6
Diarrhea 3.0 12.1 84.9 9.1 3.0 87.9
Lumbago and shoulder pain 55.9 17.7 26.5 64.7 14.7 20.6
Benumbness of hands and feet 20.6 38.2 41.2 47.1 14.7 382
Loneliness and depression 41.2 17.7 41.2 324 353 324

1) One year after the first survey
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