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ABSTRACT

This study was performed to assess the nutrional status of nursing home residents and to assess the effect of nutrition
intervention. The subjects were 123 people aged over 60 vears from 5 diffrent nursing homes. The nutrition intervention study
was carried out by supplementing their diet with multivitamin-minerals for 2 months. The mean intakes of most nutdents did
not meet the RDA, though the nurdent content of the menus provided by the faciliies were satisfactory. Nutrients of which
intakes fell below 75% of the RDA were protein, Ca, Fe, vitamin A, vitamin B,, and vitamin B,. The BMIs of male and female
subjects were 22.0kg/m’ and 24.6kg/m’ and the WHRs were 0.92 and 0.90, respectively. The percentage of subjects with
hypertention(BP = 140,/90mmHg) and with anemia(Hb<13mg/100ml in men, Hb<12mg,/100ml in women) were 34.6% and
41.9%, respectively. The serum concentrations of albumin, total protein, triglyceride, total cholesterol, HDL-cholesterol, and
total lipid fell within normal ranges. However, 27.5% of the subjects showed a high serum cholesterol level of over 250mg/
100ml. The concentration of C3 was 81.2mg/100ml, IgG, 1343mg/100ml, and IL-2, 0.766ng/ml. After 2 months of vitamin-
mineral supplementaton, the levels of blood glucose and total cholesterol were significantly decreased and triglyceride was
significantly increased. The vitamin-mineral supplementation had no effect on the mean levels of vitamin A and E, IgG, IL2, and
C3. However, the intervention resulted in the improvement of serum vitamin A and E levels when the subject's serum levels
were low before the supplementation. (Korean J Community Nurrition 5(2) : 201~207, 2000)
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uh7) ki gl AeE ek Jvh(Risk 5 1997a).
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sourd 5 1998) A|dAF w19 olwlg i Uy
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(PEM) 3 vlEl A, B9} 852 Axnj7id |9 ZA
771 (Lesuord 5 1998 5 23813 1992 : Bendich 1992)
HIER Co] BE2 A AAEY 75 JAs= Roea ¢
214 tHBradley 1996). £33 Heo] BE 0 Tcelle] 11~
2 AL 27| oldel REL WA AL ¢
A HE7158 24217 HBradley 1996 : Bendich 1992).
ANk 0 2 1w9l9] Qo= gA] o] 2 ® ohzE)
AFEd A HA%o] ZaHH 112 59 cytokine A4l 0]
248 Ae® Ra¥ 7 9ltHLesourd 1998 : Bard-
ley 1996 : 73] - 713} 1995 : Challacombe 1995). o}
A =39} AGEFE B A e AEAF =18
HY7)5e ZA Ak gl& Aol A4t A8 4
Tl A 9l Al s HE & BS S B 8T P
3 vjEtRl Y] o] Al oleh g AEeiAAg HY
71%°] F71Eivk B sty §lvH(Penn 5 1991 : Mey-
dani ¥ 1997 : Meydani 5 1995). 23} AJEAF =21
A vEE 714 REHFOLZHN o5 HH
T S AR A7 AY g Ao

oA B AT AHEEA A A Al glw =FE
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AF AFE E4se] BMIE AlLterd s 4249 (mid-
upper arm circumference, MAC)$ AF¢+9] st
A (triceps skinfold thickeness, TSF)E &4 38le) 4-ak9)
Z-5=2) (mid-upper arm muscle circumference, MAMC)
& H2dant. ol Edlol g sElgHe] vE(waist-
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AN AFEHT 28R Fe el A BgA0H 2
¢lo] go)3nE 25 1A 2 QPUAE yo] AFE
o}, vlelRl 2712 A Y Bgo] Tt A% oA g dAE
NH s JUEA) &S HrtstAnt

3. ARY AlE| A 24

B ATe] 22 A 5E SAS programe o)-&8ke] Hi
7 FELAE Tl en AYFAY s Arrs] 9

xR10] 69.1% %3 AAEE Atk g3t Q1] 64.2%
Aoth.(Table 2) A3t S(1997b)¢] AH=E hFo s
ZAEE AT A E Yute] vty = :=9lo] 52.1%
Qo Aabgke] Zagun g@¥ 29 71.4%570) o=
Fz el xglo) Al vlE Yute] ¥3E o Bl =
7\ Al e a4 3K a8 BET

Table 2. Meal satisfaction and appetite change

SIXE= paired t-test® GUEA A oz JdEA § — N ZOO
EECREEERERE e e . i’
o o o if“:fatﬁzo” . Adequate 23 189
a0 9 & WA atisfied 72 59.0
of the meals
Very satisfied 19 15.6
1. QAHAY Total 123 100.0
Selus = EAAL AF 22F a7t o2 Qo] Loy el 1
SE(8ABAF 1996) ¥ ATINE 5 A7 b4 1239 Satisfaction Adonuats . e
7 104%0] ofAbeglolgla 1990] Wrpmelolgicy, AE  With the quanty oL 4 100
o $% wEe] BE AHE Ah=gle] 138A, AR Very satsfed i 25
Qo] 79142 dlxbele) BF Qo] o Ekx Ak A Totl o 1000
=] 1=910] 70~794e0 &3 9Tt Y=ol AT B Creatly decteased 62 204
F 710 rbeglo] 3,94, olxbeglo] 7.7do|glizn] ¢ Appetite changes  Decreased B
) _ compared to youth No change 27 22.0
A =19} ol 68.4%7F 513 olskE AFSHAY W 20 40yrs of age)  Increased 1 8.9
2heQl- 159 ol g AFE =Q1% 13.5%¢ €& o Total 123 100.0
=91 G2 AF 7)zto] Yabole] wl&)] I A& 2 Greatly decreased 54 439
= AT (Table 1). Food intake change Decreased 25 203
compared to youth ~No change 34 27.6
2. 4N BtEL O AT AIALE B0} (20 - 40yrs of age)  Increased 10 8.1
A G AFHT Q= Aatel daiAl= 74.6%7F Total 123 100.0
WERFTIL GARAT AFHE Aol L 75.5%7 Table 3. Nufrient intake status of the subjects N=114
A1) ¥ zefael WA E FE2 At dEE e
th #HE A (20~-40t) el M3 ko] vuwbEciy wet Amount of 0 with intakes
intake /oRDA less than
Table 1. Age and period of residency of the selected subjects 75% of RDA
Total Male Female Calorietkcal) 1280.0 £39.8" 77.1+2.3 51(44.7)?
(N=123) (N=19) (N=104) Protein(g) 430 + 1.6 69.2+2.5 68(59.6)
Age <70yrs 140114)"  5026.3) 9 8.7) Fat(g) 169 % 1.0 = -
70 =79yrs 58(47.2) 947.4) 49(47.1) Carbohydrate(g) 2265 + 6.6 - -
80 - 89yrs 46(37.4) 5(26.3) 41(39.4) Fiber(g) 50+ 0.2 - -
~>90yrs 5( 4.0) 0( 0.0) 5( 4.8) Ca(mg) 3752 +15.4 53.5£2.2 95(83.3)
Total 123(100) 19(100) 104(100) P(mg) 717.8 287 102.5+4.1 26(22.8)
Tlyr 17(13.8) 6(31.6) 11(10.6) Fe(mg) 87 £ 03 67.5+2.7 66(57.9)
1- 5yrs 35(28.5) 7(36.8) 28(26.9) Vitamin A(ug R.E) 2009 +12.1 28.6+1.7 114(100)
Period of 5 10yrs 31(25.2) 3(15.8) 28(26.9) Vitamin B,(mg) 0.72%+ 003 720126 62(54.4)
residency g 15y 25(20.3) 20105 2322.1) Vitamin Bymg) 0.66+ 0.02 548420  99(86.8)
>15yrs 15(12.2) 1( 5.3) 14(13.5) Niacin{mg N.E) 109 £ 04 83.7+£3.0 41(36.0)
Total 123(100) 19(100) 104(100) Vitamin C{mg) 495 + 3.0 90.0+5.5 49(43.0)
1) N(%) 1) MeanxS.E 2) N(%) 3) RDA has not been set
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3. FYYH

B oA Ao} ohRE g das] A3 o] Akl B W
A3 gle] FAMRA =919 Fdi HH AHe WS B
g Ao JepdtHTable 3). €13 ¥EMY C. niacing
Aot BE ggre] BT AFAFL 4FFY 0%9=
X2 BT AR Gds 5 dWE, Ca, Fe, HlE
3l A, By, B Awl o] =]lo] AR 75% wnke
2 48k 1, E%, vEkY C, niacin® 40% A=
9] x2lo] HFFFo] ¥ Ao R Eh) X ER| A M
AFdhz tere] =91o] FEE GULE HHEA Rela
dE Aoz velgth M 2FEE dgaE vEY A
2 BT A3 A9 28.6% T2, AR
75% o2 AF s =9l & AR It

2 AT =9 I HH L 1280keal, ©HE 4
gL 43.0g22 F8= F(1995)0] AEAHE F=99)
TRIES o 2 A Ay JEsleh 219 374(1989)
QAAD F2he) =QEg oz A Aorrks
g A Vel ols B A7 k919 dA#e] & A
o7t 9vtka AlgETh EE EAXY HAS AS k9l
FEa] 1987) 0} A w18 EF HH (o) 3
CHAS 19RO Yol Y2y w919 EF HFH o)
o8- ha-8 ghg= 9iolnt

Ca 4332 X9 AAx0le] FA AT 368.1mg
(349 1997b).o3 B FALg} H|5=3 4302 RIHT
glo] *Etetell A Ca FFe Ad welel} F2d AF
=0l BE REFE JYAYS A e 2 v
= HER A, Ca, Fet $Euia} diftEe) 9l A
AE o] F&EF Y22 AAHD gtk

aeu 718ked 5(1997a)ol A= 72719 L2 dolA A
F& 35 At dYd gEE 2AY FnE AvEd
HEF AE A3 ZE d%4 T3] 33 43lst
T el GRAMNE FE A 4o AAE AFEn
e Aoz vehgrt 2P E BEFEln o]E =289
GUdd AHFFo] B AL Y2 AF xglo] AT
2 Fg 3] AFAA B3] dEd Ae® ®Hilvh o
A o)8 =89 AF 4H Fe] 2908 FA5H 4
FAHE SANZT P DS vl Ho) AFT A
o2 AIRHEY

@2t x=91¢] F A3 A2 160.9cms} 57.3kg LR
754 ol R}t wole] = FE AL L AF HTX(F
T 9k3a] 1995)¢) 166cm, 60kg B} wgteu BMIE
22.0kg/m*Z Aol £}, gxp=gle] HF A3
AF2 144.2cm} 51.1kge E o] HA] HH Q] 152cm,

Slkg™ Mg o) AFe] F2 Ao Jehden BMI
T 24.6kg/m’E FAHH 9] FeAe] Sata AT A
9 HAPFAE & - W 42 12.7mm 14.8mmE 60~
694 :=919] 7123 (Gibson 1990)l thal ¥=k= 68.0per-
centile A= 79.3percentilec] &1 ey 2SEH
= 2k} 217 1mm3 205.0mmo % ¥Rh= 56.7percentile,
A= 53.6percentiled] &3 oS¢ dditElrt Sast
7] 28& wrgslct. WHR-2 ER1=gl0] 0.92, 9J=p=9l
°] 0.90°]%1tH Table 4).

BMI7t 25kg/m®el/d9l A& vkl 7|32 4tow
Gl 16.7%. ddAxeg] 45.3%7F vt &3lH 3
WHRe] 71&X)8 1} Fol(dahs WHR=1.0, 92 WHR
20.9) T EA] o] AEE Zta e HEE ¥k
gle] 8.3%, dx}=glo] 41.2% 2 st o] 140/
90mmHg ©1del T8 =19) W= Fahglo] 38.5%,

Table 4. Anthropometric data and blood pressure of the subjects

Male(N=13) Female(N=98)
Height(cm) 160.9 +2.3" 144.2 0.7
Weight(kg) 573 +3.4 51.1 +0.9
BMP(kg/m?) 220 =09 246 =04
TSF(mm) 12.7 £0.8 14.8 +0.7
MAC(cm) 257 =07 25.2 £05
MAMC?(mm) 2171 £6.7 205.0 £3.8
Waist circumferencelcm) 84.0 £3.6 85.6 1.1
Hip circumference(cm) 90.7 +2.2 95.5 +09
WHR 0.92+0.02 0.90+0.01
Systolic pressure(mmHg) 161.8 +£5.8 152.0 +£2.9
Diastolic pressure(mmHg) 88.7 £3.1 85.0 £1.5

1) Mean £ 5.E
3) MAMC(mm)=MAC - (t X TSF)

2) BMI(kg/m?®) =Wr/(Ht)

Table 5. Distribution of BMI, WHR and blood pressure

Male Female
<20 3(25.0)" 10(10.3)
BMI 20-25 7(58.3) 44(45.4)
=25 2(16.7) 44(45.3)
Total 12(100) 98(100)
<0.8 1( 5.3) 9(9.3)
0.8-0.9 2(16.7) 49(50.5)
WHR 0.9-1.0 8(66.7) 29(29.9)
=10 1( 8.3) 11(11.3)
Total 12(100) 98(100)
<140/90 107.7) 26(28.5)
=140/<90 7(53.8) 31(34.7)
Blood <140/=90 0( 0.0) 3(3.3)
pressure
>140/90 5(38.5) 31(34.1)
Total 13(100) 91(100)
1) N(%)
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ZARA 0l Fi 94 g Qe FEE AN
1 2)(Gibson 1990 ; Mitruka 1981)¢] <& giivh 28
u thakabe] 41.9%71 W 2 (¢ Hb<13.0mg/100ml,
S2= Hb<12.0mg/100ml) BAHAL}. & ZH2HZ
gHekol 250mg/100ml ol o2 A HEE] 93 7t
A P =N(AATF F 1990)% 25.7% gagdd. &
Z HEM A9l FEE 26.8ug/100ml= A48 9 (Gibson
1990 : Mitruka 1981)9) &tg4de) £ v}

A5 WEEd F 1gG FFE FAxgle] 1256mg/
100ml, 9=x=2lo] 1356mg/100mIQrt. IgG 0] 64
o]3} oj@ol= 1273mg/100miG (]9l 5 1983) A7+
& 32 4L 1228mg/100mistHe B (Marcos &
1993) 9} vlwsld =919 BF gl o] o]ZHT =0}
TRl AN 1gGY FF0] Tt B (Lesourd 1998)
g sty gty C3 33 YAhe9lo] 78.7mg/100ml,
HZw=2l0] 85.0mg/100ml2 AxpwdloA4 =kt A
23 2 AL do=2 I d¥(Marcos 5 1993)¢]
A2 117mg/100mle} H|THEH o)) 8% O3 §%
L ofg @2 Ao ey Wd2d R JUNEH
43S w=v 53] C3 BEE PEMAA Aslegctn na
3 o) (Asled 1992 ; Chandra 1991) £ 47 o4 =
19 d%, vila 45 eyt Axgg gty 23
o} 1L.2¢) g2 0.766ng/mlf 2 BA=91e] 0.831ng/ml
2 oj2}=¢19] 0.756ng/mlE.th 34 wHTable 6).

FAEA A5 Wde] Hlxr} 54 vghed did =99
609 A=7} A3} Bue AP 15% vitez 4
st glof olge] NEL I TFS P AT

Table 6. Serum values of selected subjects

)

A - baod - F8% - 205

AtEEH. 0|59 ¥A vET A FEE 26.8ug/100ml2
AW 20~80ug/100mle] el &3 o} e 4
o MEl A HHFE A= ST ok & 4 9
o 9% YA%E BX SeolE BT H]T ¥l
BE AE 9% T BAS ANt ok opkE £F
»Eoz A% 2u30] 7] fEd] 47 A%z R
Jelme ZAA =90 GUh HH 2R At U3
o4 o) WG ol el A)E Ahsh 2
ol Fae PR e Aadn,

2. HEF-2A BF AT}
HEbel 3714 BEAE )Y T B4F F BT FHA

Table 7. Changes in serum values after nutrition intervention

Befor After
intervention intervention
(N=136) (N=136)

Fasting blood sugar(mg/100ml)  87.9 + 4.5" 774 & 2.9
Hemoglobin(g/100m!) 13.1 + 0.3 127 + 0.2
Albumin(g/100ml) 4.6 £0.06 44 = 0.09
Total protein{g/100ml) 76 = 0.2 7.7 + 0.2
Total lipid(mg/100ml) 577.8 £305 547.0 +26.5
Triglyceride(mg/100ml) 1431 £12.3 172.2 £13.3*
Total cholesterol(mg/100ml) 2293 £ 9.6 2009 + 7.6%
HDL-cholesterol(mg/100ml) 348 + 14 363 £ 2.1
Vitamin A(pg/100ml) 26.8 + 2.2 228 + 14
Vitamin E(mg/100ml) 0.98+0.04 0.84= 0.05
C3(mg/100ml) 804 + 2.4 80.6 + 3.1
lgG(mg/100ml) 13024+50.5 1297+48.0
IL2{ng/ml} 0.769+0.11 0.810=+0.10
1) Mean £ 5.E.

2) Different from before intervention by t-test(*p<{0.05, **p<0.01)

Total(N="74) Male(N=9) Female(N=65) Normal range
Fasting blood sugar(mg/100ml) 88.1+4.1" 96.4+7.4 85.9+4.8 80.0-120.0
Hemoglobin(g/100m|) 12.4+0.2 15.6+0.8 11.940.1 14— 18(male})

12 - 16(female)

Albumin(g/100ml) 4.51£0.04 4.7£0.16 4.5+0.05 3.5-47
Total protein(g/100ml) 7.4+0.1 7.4+0.2 7.4%0.1 6.6-8.3
Total lipid(mg/100ml) 5344194 544.4L£67.6 533.0=20.3 450- 1000
Triglyceride{mg/100ml) 143.6x+8.1 148.9+40.5 142.8+7.6 26~ 154
Total cholesterol(mg/100ml) 219.2+6.8 208.0+24.0 220.8+£7.0 130-270
HDL-cholesterol(mg/100ml) 321£141 365£2.8 31.5%£1.2 >35
Vitammin A(ag/100ml) 26.8+2.2 3431743 249+2.4 20~ 80
Vitamin E(mg/100ml) 0.98£0.04 0.84£0.03 1.01+0.05 0.5-1.2
1lgG(mg/100ml) 1343 34.8 1256+70.3 1356£38.3
C3(mg/100ml) 81.2+£1.7 80.6£4.8 81.2+£1.9
IL2(ng/ml) 0.766=0.07 0.831+0.27 0.765+0.07

1) Mean=S.E.
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Table 8. Changes in blood vitamin levels after nutrition intervention by previous blood vitamin levels

Tst lowest(N=6)

2nd lowest(N=7) 1st highest(N=7)

Vitamin A Previgus vitamin A level 154 +1.2% 259 +1.3 375 £19
{ng/100n0) Changes after intervention +5.6" +0.5 ~10.8
Vitamin E Previous vitamin E level 0.7520.04 0.95x£0.03 1.194-0.04
(mg/100nl) Changes after intervention +0.09 -0.06 - 042

1) 1st lowest by previous vitamin levels 2) Mean = S.E

3) Changes in blood levels (vitamin levels after intervention — vitamin levels before intervention)

Y& 87 9mg/100mlol A 77 4mg/100mi= RolFo =
223819tk 84 FAAMR 143.1mg/100mlel A 172.2mg/
100miz £718l%lc}. 5 Fe28E 2 229.3mg/100ml
oA 200.9mg/100mlE #4sAth A2 AF =l A
12 20mgd] oldS 1657 Fo3t9e 3% 8% $44
A gEo] T8I F Bl AHE vie] Arsis E

E Q7478 (Boukaiba F 1993)¢ Yx)3) v)elqyl F712
oA B-go] =919 83 Ad A JF& nlE F 9l

= AL FJEHS Fo A} 53] AAAT =91& &
A HokZe] BAEHAY W] FER AFTo] 25.7%
2 e} 359 EE] HEErt 52 w9l vgol
GeS Zore f E FHAHETE F AdL A wa
HDL-ZH2HEL 71 A2 vgq 7714 2347}
o|E9) FE WAL Do JUEE HIE T U2 A
Apeta glek. e dRZa, GaE vlek HeEd
o] FEdE F9Fe FE%S XA ZHHh.(Table 7)
1ol Al vElY] Br)1E BgAE 12093 FHERE F
2 8 Wl A, E, CY $F¢] F718ta 0|2 ¢l& 112
o] A7}, AAAdAuEE-9) St} 22 Henhgo]
A4S B 4 JvhE ¥3(Chandra 1992 : Bogden 5
19947} gl o) B Ao 1eg 29 £ 5 U
o}, o] Ea7)zte] 27149 R Hkar k9189 vyl 7|
7 J kAl TFEHQ L gk o] o] FR]|=] et
7] wjolgka AzhE ),

ol#} g GYFA EFE A=) vletwl dof Aol
met ggPoh A =012 GFTA oM FF wehd 5
o et AEHE o] Had 2 49 4%FA oA
9] @3 nje] Fo] ¥okd 2 87 vElel A9} v}
9 E B5 Z713 vk 8% vjel] 80 gd v ¥
Z vleby Ak ¥EP) E RF 248 AL B ¢ dAd
(Table 8), Mg} A9 HHE F7HAE 29 8F vey)
A FFo] B FAM ¥F HERl £ VL 2
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