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Summary

The purpose of this study was to examine the relationship between the zinc nutritional status and the factors as-
sociated with ADL (Activities of Daily Living) in the elderly patients in nursing facilities. The Factors correlated
with ADL were body mass index (BMI), level of care, grade of bedridden, and grade of cognitive. The estimations
of the hematological consistent, physical index, and dietary survey were made based on an examination carried out
on a total 55 disabled elderly patients aged from 63 to 100 years old. The obtained results from this study are sum-
marized as follows:

1) The subjects showed low levels of serum zinc, although the intake of zinc was close to the recommended di-

etary allowance (RDA) level.

2) The four significant positive correlations were found between the serum zinc and the albumin (Alb) and BMI,

between the serum Alb and the serum zinc and BMI, between the BMI and the serum zinc and Alb, and be-

tween the level of care and the grade of bedridden and grade of cognitive. And also, the two significant in-

verse correlations were found between the Alb and the grade of bedridden and grade of cognitive, and be-

tween the BMI and the level of care, grade of bedridden and grade of cognitive.

3) The BMI, level of care, grade of bedridden, and grade of cognitive of the subjects changed according to the

zinc nutritional status.

These results suggested that to improve and maintain the ADL in the elderly, it is necessary to increase the lev-

els of zinc and albumin in the serum, and BMI to the reference values of them.
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Table 2 The correlation between serum zinc concentration and
serum constituents

Correlation Coefficent Significant Difference

RBC 0.446 ns.
Hb 0.450 n.s.
Ht 0527 p < 0.05
TP 0.551 p < 0.05
Alb 0.710 p < 001
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Table 1 The results of dietary assessment of the subjects; the ratios of nutritional intakes against the values shown in the Dietary
Reference Intakes 2010’'s and the National Health and Nutrition Survey Japan 2004

Dietary Reference Intakes 2010’'s

Type of Feeding

National Health and

Nutrition Survey Japan 2004 Ratio of Nutritional

Male Female Intakes
Oral 83 100 94
Energy 1850 T 1450 SER (1857 + 506) (1554 = 418) (1549 = 15)
(kcal/day) Enteral 61
ntera (1000 = 0)
Oral 56 108 118
protein V60 F 50 RDA (69.6 + 23.4) (59.8 +19.9) (64.7 + 1.0)
(g/day) Enteral 73
(40.0 = 0)
100 115 78
Zi Oral (7.8 + 2.5) 68 +23) (78 +02)
1nc M].l F9 RDA O T 4. .0 T 4. O T L.
(mg/day) Enteral 80
8001

- The ratio of nutritional intakes against the Dietary Reference Intakes 2010’s.

- () represent mean = SD of the values of each nutrient intakes.
* M means male and F means female.

Table 3 The ratios of the subjects with serum zinc under reference values against the whole subjects by oral and enteral nourishment

supplies
Oral Enteral
(n=12) (n=23)
Jan. Feb. Mar. Apr. May Jun. M=SD Jan. Feb. Mar. Apr. May Jun. M *SD
Low Serum Zinc Level 60.0 100
Male (Zinc < 66 pg/d) 500 167 833 667 667 833 %) 100 100 100 100 100 100 %)
(n=8) Normal Serum Zinc Level 40.0* 0
(Zinc > 66 pg/d) 500 833 167 333 333 167 %) 0 0 0 0 0 0 %)
Low Serum Zinc Level 72.2 83.3
Female (Zine < 66 pg/d) 100 500 833 667 667 667 %) 100 100 100 0 100 100 %)
(n=7) Normal Serum Zinc Level 278" 16.7
(Zine > 66 pg/d) 0 500 167 333 333 333 %) 0 0 0 100 0 0 %)

- The blood sample of the subjects was collected at the end of the month.
+ The low serum zinc level is made up of 66 png/dl or less, and the normal serum zinc level is made up of more than 66 ug/dlL

- The number in shows the proportion of the subjects.
- Significant difference: *, p < 0.01 (Mann-Whitney test)
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Table 4 The comparison of the serum constituents on low and normal degrees of serum zinc the National Health and Nutrition Survey

Japan, 2004
National Health and Nutrition Survey Japan 2004 (80-84 years old)
RBC Hb Ht TP Alb
n (X ten thousand/ul) (g/dl) (%) (g/dl) (g/dl)
M 14263 =439 M:137+13 M:430+38 M :73=05 M:42+03
F 3934 +385 F:122+13 F :391+39 F :72+05 F :43+03
Low Serum Zinc Level - 54 363 + 67 11716 348+ 46 71407 3903
Male (Zinc = 66 pg/dl)
Low Serum Zinc Level * * *
(Zine > 66 ug/d) 14 440 £ 75 139+15 411 +44 73+06 42+03 #
Normal Serum Zinc Level 4 374 + 47 115+ 14 354 %39 70+05 38+02
(Zinc = 66 ng/dl)
Female N 1S Zine Level
ormal Serum Ane LeVe g 425 = 64 # 128=194#  392=55# 73+04 40+02"

(Zinc > 66 ug/dl)

- The low serum zinc level is made up of 66 ug/dl or less, and the normal serum zinc level is made up of more than 66 pg/dlL

- Each value is mean * SD.

- The values of hematological consistent of the 80-84 years old shown in the data of National Health and Nutrition Survey Japan

2004 are used in this table .

- Significant difference: #, p < 0.05; *, p < 0.01 (Mann-Whitney test)

Table 5 The physical characteristics of the subjects and the ratio of nutritional intakes against the Dietary Reference Intakes 2010’s

by BMI, and the level of care

. ’ BMI Level of Care
Dietary Reference Intakes 2010’s > 185 <185 Light Heavy
Subject (number), Sex 9(F :9) 5M:2 F:3) 5(F :5) IM:2 F:7
Age (y) 85451 # 766 +53 86240 80.1+7.0
Body Weight (kg) 442 +51 429+48 445+ 71 433+36
Height (cm) 1450 =80 # 156.0 =74 1439 +10.2 1518 =79
Basal Metabolic Rate (kcal/day) 914 + 106 903 =118 921 = 147 905 + 86
BMI 21416 # 18514
Level of Care 3014 # 46 +05
. . 73 60 80 63
Energy (keal/day) M : 1850 F : 1450 EER (1208 + 194) (996 = 336) (1312 + 95) (1032 + 276)
. . . 93 83 100 # 83
Protein (g/day) M:60 F:50 RDA ™ 510+72) @54+ 111) (552  20) (455 +93)
. . . 58 # 76 63 65
Zinc (mg/day) M:11 F:9 RDA (58 +09) (76 + 1.6) 6.3+ 04) (6.5 + 1.9)

- The ratio of nutritional intakes against the Dietary Reference Intakes 2010’s are indicated as BMI ( = 18.5 or < 185), and the level

care (light or heavy).

+ () represent mean * SD of the values of each nutrient intakes.
- The light level of care is made up of 1 to 3 degrees , and the heavy level of care is made up of 4 and 5 degrees.

- Significant difference: # : p < 0.05 (Mann-Whitney test)
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Table 6 The classification of constituentsin serum by BMI, and the level of care

BMI Level of Care

Index Reference Value =135 <185 Light Heavy

WBC (% 1000/ ul) 35-85 6.6 +14 57+16 69 +14 59+15
. M :4.30-5.70

RBC (X a million/ul) F : 370-4.90 405+ 0.72 414 £ 050 399 +0.98 412 +0.39

M :135-17.0

Hb (g/dl) F :115-150 117+ 23 124+15 11430 122+14
M : 40.0-50.0

0,

Ht (%) F : 350-45.0 35765 37546 348 £ 83 37242

TP (g/dl) 6.5-8.0 7204 # 6.6 0.3 73+03 68 =05

Alb (g/dl) 37-5.2 3904 # 3503 4102 # 3603

M : 70-180

Fe (ug/dl) F : 60-170 47 = 17 3210 46 = 22 39+13

Cu (ug/dl) 70-130 110 £ 16 99 + 38 109 = 21 104 = 29

Zinc (ug/dl) 66-118 90+ 9 81 +16 94+9 83+ 13

- The average values of ingredients in blood in subjects were indicated by BMI ( = 185 or < 185), and level care (light or heavy).
- Each value is mean + SD.

+ The light level of care is made up of 1 to 3 degrees, and the heavy level of care is made up of 4 and 5 degrees.

- M means male and F means female.

- Significant difference: # : p < 0.05 (Mann-Whitney test)

Table 8 The physical characteristics of the subjects and the ratios of nutritional intakes against the Dietary Reference Intakes 2010's
by BMI, the level of care, the grade of bedridden, and the grade of cognitive

Dietary Reference BMI Level of Care Grade of Bedridden Grade of Cognitive
Intakes 2010's = 185 <185 Light Heavy A-B C I-1 - N
Subject, sex (number) B5M:4F:1l) IIM:2F:9 12M:5F:7) 14M:1F:13 16M:5F:1) 10M:1F:9 12M:4F:8 14M:2F:12
Age (y) 89+7 91+5 88+6 91+6 89+6 91+7 87+6 91+6
Body Weight (kg) 453+81" 358 £48 480+72" 356 + 34 450+81" 353+41 460 =86 # 37.3+56
Height (cm) 1450 £ 105 1470+75 1494 £ 105 1428 £70 146.7 £ 109 1444 £58 1469 £ 11.9 1449 £ 65
Basal Metabolic Rate (kcal/day) 951 184" 747 £109 1012 + 166 * 73873 946 + 185 * 735+ 87 967 = 195" 777 £ 124
BMI T 216=29" 175=21 209+29" 170+19 213+31" 177+23
Level of Care 32+13 41+07 \ 29+09" 46+05 28+07" 42+11
Grade of Bedridden 2007 # 24+09 18+05" 27+05 \ 18+04" 26*06
Grade of Cognitive 26+05 28+06 20+06" 3106 21+06" 3305
Energy (kacl/day) M: ISSQ . F : 1450 81 69 87" 67 86" 60 87" 67
EER (1333 + 226) (1144 + 305) (1429 + 103) (1101 + 286) (1416 + 104) (992 + 260) (1430 + 89) (1101 + 290)
Protein (¢/day) M:60 F:50 102 84 o8 # 82 11 68 11" 80
RDA (55.9 £ 11.9) (46.0 = 14.9) (59.6 £5.2) (45.0 = 15.5) (60.8 £5.2) (37.3 £10.7) (61.0 £ 4.5) (438 £14.3)
Zine (mg/day) M:11 F:9 78 92 74" 92 76" 97 76 # 91
RDA (78 £ 1.0) 9.2 +2.0) (74 +0.8) 9.2+ 18) (54 = 0.6) 85+ 38) (7.6 + 0.6) 9.1 +20)

+ The ratios of nutritional intakes against the Dietary Reference Intakes 2010's were indicated as BMI( = 185 or < 185), the level of care (light or heavy), the grade of bedridden
(A - B or C), and the grade of cognitive ( I -1 or -1V ).

« () represent mean * SD of the values of each nutrient intakes.

+ The light level of care is made up from 2 to 3 degrees, and the heavy level of care is made up from 4 to 5 degrees.

- Significant differences: #, p < 0.05; *, p < 0.01 (Mann-Whitney Test)
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T, Alb & OMICIZFFISE VA B2 IEOMBIAEED b,
1212 H BMI R4 ®E, RBC, Ht, TP, T A V¥—L 7z
AT HOENE L OMICHE B MR oz, AlbIZ
DWTIE, Higi BMI, TP, 72A X EHEBIE L DMIC

Table 10 Multiple Regression Analysis
(step-downproceduremethod)
Zinc Albumin BMI
Body Weight 1.326 "
Height 1580 # -1.204* -0.865 *
BMI 1723 # -1.260*
Basal Metabolic Rate 1813*
Level of Care —-0.603 # 0452
Grade of Bedridden -0315"
Alb 1215 T—— 0229 #
Ht -0472*
Iron —0.446 # 0426 *
Zinc 0.660 *

- Significant differences: #, p < 0.05; *, p < 0.01

BOMERD o720 Tz, B ESLRAE L OMIC
BAEZAOHBPR SN, €L T, BMIIZDWTIL,
{Kk#E, RBC, Hb, Ht, TP, Alb, Hi$}, = AL F¥F—&72
A BHERGE E ORICIEOMB, $72& Y R R
AR L ORICH B R A OBz RO Sz, B
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Table 9 The classification of constituents in serum by BMI, the level of care, the grade of bedridden, and the grade of cognitive

Index Reference BMI Level of Care Grade of Bedridden Grade of Cognitive
¢ Value = 185 <185 Light Heavy A-B C I -1 m- v

(V/VEI)C 4000-8500 6713 = 1159 5845+ 1802 6108 = 1459 6550 = 1554 6319 = 1419 6390 + 1693 6150 = 1576 6514 = 1464
RBC M : 420-550
(e tlowsand/s) F : 380-480 417 + 54 383 +38 420 =52 387 44 413 =54 386 + 40 430 =46 # 379 =41
Hb M : 135-17.0
(2/dl) F :115-145 127+14# 115+13 127 +15 118+ 1.3 125+ 15 11.7+13 129+14# 116=+13
Ht M : 40.0-52.0
%) F : 340-450 38544  348+40  384+48 357+41 379+48  353%x39 392x44# 349+38
;Ig‘l/) d) 6.5-8.0 6804 # 6406 6804 65x05 68+05 64 +04 6.7 05 66=05
Alb M : 37-5.2 # *
(2/d) F :35-48 3704 # 3404 38+04 3503 38+04 33+03 38+04 34+03
Iron M : 54-181
(ng/dl) F - 43-172 58 + 23 54 =21 59 =25 55 +19 60 * 24 51 =17 62 =24 52 =20
Copper
(ug/dl) 70-130 125 + 21 124 +18 127 =17 122 + 21 128 + 18 118 + 21 126 =18 123 =20
Zinc 66-118 50£84# 526 61+84# 535 50£8# 526 61+8# 536
(ug/dl)

+ The average values of ingredients in blood in the subjects were indicated byBMI( = 185 or < 18.5), level of care (light or heavy), the
grade of bedridden (A - B or C), and the grade of cognitive ( I -1l or Il - IV ).

- Each values is mean = SD.

+ The light level of care is made up from 2 to 3 degrees, and the heavy level of care is made up from 4 to 5 degrees.

- M means male and F means female.

- Significant differences: #, p < 0.05; *, p < 0.01 (Mann-Whitney Test)
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z =

AAETIE, MEATTEMESRE ZAREICLT, &
W#E D ADL OMEF: - 1 12 E > TE F L ligho seadik
RS, TLT, ZOREL 25 HME2EEOMK
FRHEBLT, 1) MEEES L~ &M 5 MRS o
Mgk, 2) MG L NV EMMEE AT 5 Mh ks & R
B, EAEE L oMK%, 3) MEHEL N &
ADL IZBI§ 2 HENT & OBEEOBZE, 12OV TN
726

xt 4 O L O AR 13 A FH UL Oz a B, (78
~80%) LTw7z (Table 1) A% i Hi$ifE D xF 5
B OB EHROBIE T60~72%, BEREEHETITIZ
100%T&H Y (Table 2), WHEHEDL S HEHALIRET
Holzo FATWIIRICK 5 &, MIEHREIL, MEIC X > T
KTL, SEETHEFELDDEMTHL I EHSHNT
Wp MY ZoZ ki, EEE T, WRENES, A%
B IELTB T, 72, MUK EYL
DB LY RET TR D 5. E 51T,
MEEEEE, 272X ) E° ADL # XML CEB$ % &
WS NTWDE Y, R GH oM LIREIZ, ADL
DETFZERLTVALIREMEARE S5,

L& W SR & AR D 8.8 & L7z M i 431 RBC, Hb,
Ht, TP, AbTH Y, o) HboHt TP, Alb A=
RIEOHBEDERD S, FFIC Alb & OHIBIREIEE A -
7z (Table 2)o =35 DRSO [E R FFEFA O [ 4E#E O
fili & M5 WSl & OBIFR A A B &, I M SR iE A 66 ug/
dl oM 2 7290 H% Tk, BEo Ht, Lo Alb
2T, ERFEEREOMEE LEl> Tz, LaL, i
THHSHMEA ML T O R HTIE, BE i, wih
DN T H ERFEFEFE O M| OEISEL Tw
o7z (Table 4)e DT &1L, EHE O ADL O
¥ - m k& Alb (PEM) O I MiE ki % 66 ug/
dl Z B2 AHEICHERFT 5 2 L OEEMEZ R LTV 5,

BMI R %413 BE & B AR R ML rb R 53l & o B sk,
ZLT, TRVF—EAECYE, HiHo st
9 HEAGHA ST AR5 5, BMI 0 185 bL Eoxt
LHTIE, 185 RWOMEH LD b, BEAEEIH RIE
{, TP & Alb BEBIZE» o720 T2, BAEEORN
WEETIE, TOENHEHE LN S, BMIRZAFCHE
OEIGE, Alb VAEICE L, ZAEEOBIEIZES
B2 L Tz (Table 5, 6), LT, LM
%> Alb, BMI & ORNCHIBIDOFED SNz ] T1%, KRE,
BMI, EAHA#EET, 2095 HTBMI & ENEE L OMIC

EaAOMEME SNz (Table 7)o HATHIRRICE 2 &

Alb DT i, ADL oK F &L "%, ADL X BMI %
FREEPREE, FREEPAEE, R AR IRIE 2 &0 kG
WEE BELRMEZRT I EBIE SR TNnS *2%, =
NOEOHRIE, AFETHOLNHREZENITLLOTH
D, F#E O ADL O#EFE - 1) 2k, Alb % 35g/dl %

B Z B EICHERE L, BMI % o & (KRG8 & 25 %4
(JARD2001)™ DL FICH-4F9 5 2 & B2 R L TW
%o
BN, BoE ) EOKY, FRAIE O BIF 2Rk
SHTIE, WHTHHRFICHB LT, RER R
BMI, IM{EHESE, Alb (ZEAFEEZRWT, ZL TN
F=RLAEKEOBIENEEICEH > 72 (Table 8,
9), ¥/, HWigiE AlbfH, BMI ZHtEZHIC LT, i
PEDTRD & 7z BARIRIE R ML K552 B3 % KT~ oo fili % 4t
VAR L2EEROAIC X B, S I BMI %
SRR ISk, Alb, F 72, Alb 13 BMI % JEAE AR
B, BENGERE, &0 Mt MiES: #HEE LT
BMI it Alb & FEZBMEZ /R L7z (Table 10)o IMiE O
$%0 Alb, BMI, ZEA-GEEE & MG QRS Alb, HKIRNR
T IRT, M & OB 2 ADL ICBET 5 K112
DWTHTHRD L, FERHEERE-EE, BAEOEL
EBMI® Alb ¢ AELAOHBEZRT I EFHS L
%oz (Table 11)o S5 OGS, MLk HE ST, Alb,
BMI, EaERHE, PR, #-5 05, MBI
WCHIMECEE LS TWAH I EERLTW S, SBITFELC
%L, WEMIMRmEDE 2 A L CRAMERICES- LT
BY B F 927X )0 K o THEO BRI
¥ ERETRESOWIUIMETL B, £, A0
BHEHMERTLEOLRL 20" WG SIh Ty
Bo LT, HSZ Y v 7 HOERREEH O BIGEH,
SEVEN, PUBALIEN ¥ S5 LCwb, 72, Ik
fhe Alb L OMICIFIEOMHBEZ R T I LTI CHMBLNT
W B S OMBICHES S, EEE O LS
SRMEIZFEHEME (66 ug/dl) ZHBZ BMEICHEFF T A 2 LT,
MR LA D) MG HiSE, Alb, BMI, JEEEfCHE, 2
IR, B EVE, BAERRETELILIREESR
%o

KRB THONTERL S, FE#E O ADL OMER: - 1
FIZE o TEF LVHHOREIRE L CORBEL % 5 (il
ZefRRELE, M SR HIL 2R (66 ug/dl) AR B HIC

Table 11 The correlation among serum zinc concentration,
serum albumin concentration, BMI, the level of care

Zinc Alb BMI Level of Care

Zinc 0.811°* 0470 # -0382
Alb 0811% T 0493 # —0289
BMI 0470 # 0.493 # \ -0514"
Level of Care -0.382 —0.289 -0514" \
Body Weight 0.466 # 0.387 0.734* -0711°*
Grade of Bedridden ~ —0.336 -0415 # —0508* 0.789 "
Grade of Cognitive ~ —0.348 -0479 # —0.629" 0.624*
RBC 0434 # 0.160 0397 # —0.265
Hb 0.380 0.195 0434 # —-0273
Ht 0430 # 0.204 0402 # —0.246
TP 0.447 # 0.632* 0454 # —0.177
Energy 0.444 # 0.380 0536 * -0607 "
Protein 0425 # 0404 # 0504* —06117

- Significant differences: #, p < 0.05; *, p < 0.01
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