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RELATIONSHIP BETWEEN SERUM MINERALS AND
NUTRITIONAL INDEX FOR CHRONIC STAGE REHABILITATION PATIENTS

Hitosh1 OBARA, Yuko KURIHARA and Mamoru DOI*

Abstract The objective of the present study was to clarify the influence of nutritional status on
serum minerals for long term hospitalized patients.

The subjects were 65 long term hospitalized chronic stage rehabilitation patients (37 males and
28 females with an average age of 72.2%13.5) who were examined in terms of the relationship
between serum minerals (iron, copper, zinc, calcium, magnesium, phosphorus) and nutritional
index (serum albumin, hemoglobin, C-reactive protein). The subjects were divided into two groups
by nutritional status. The first group consisted of 30 malnutrition patients (17 males and 13
females with an average age of 74.4%12.8) who were regarded as the malnutrition group, and the
other group consisted of 35 non-malnutrition patients (20 males and 15 females with an average
age of 70.4%13.8) who were regarded as the non-malnutrition group. Fer both groups the serum
minerals, nutritional index and nutritional intake were compared.
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The serum albumin showed significantly positive correlations with the serum iron, zinc,
calcium, magnesium and phosphorus. The hemoglobin showed significantly positive correlations
with the serum iron and zine, The C-reactive protein showed significantly positive correlations
with the serum copper, and showed significantly negative correlations with the serum iron and
zine, There weren't significant correlations between serum mineral and mineral intake., The serum
albumin and hemoglobin levels were significantly lower in the malnutrition group than the non-
malnutrition group. The C-reactive protein level was significantly lower in the non-malnutrition
group than the malnutrition group. The serum iron, zinc and calcium levels were significantly
lower in the malnutrition group than the non-malnutrition group. The energy, protein and
phosphorus intakes were significantly lower in the malnutrition group than the non-malnutrition
group.

These results indicated that the serum iron, serum zinc and serum calcium of chronic stage
rehabilitation patients were Influenced by hypoalbuminemia and anemia. Therefore, it 1s
suggested that the treatment of mineral deficlency of malnutrition patients should be accompanied
with efforts to deal with malnutrition, not only an increase of minerals intake.

(Key Words : serum minerals, nutritional index, malnutrition, chronic stage rehabilitation
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Table1l Characteristics of subjects

Sex(%)

Male 56.9

Female 43.1
Agelyaer) 72.9413.5
Mainly disease(%)

Cerebral infarction 58.5

Cerebral hemorrhage 33.8

Other disease T
Feeding(%)

Oral 73.8

Tube 26.2
Independence of daily living(%)

Rank A 26.1

Rank B 35.4

Rank C 38.5
Length hospitalization(year) 3.9% 95
Date of physical measurement

Height{cm) 154.7+ 95

Body wight(kg) 49.7+10.9

BMI(kg/m®*) 20.7+ 3.8

IR R E T 7 v 7 1 v (Alb), ~E 27 ok (Hb),
ChIbHEEB (CRP) ZflxE L. FeHB LU Cu i3l
B, Zn BIEFBONAE, Ca i3 OCPC &, Mg
FF ) T =ik, PEBERE, Alb 3 BCG i,
Hb ZIEH B ZMEGHHIZEE, CRP 3 R iia: % 1
WTHIE L7z, 28, Calc>WwWwTid, Alb A4, 0g.7dl
FKiOBERIWLERERVERY, KFETE, EER
HIEHMOHEMMRE®mE T 2 C L s, EllEEHL
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Pearson ORI ARV TEIT L. F72, (EdE
DHEICL - THELL 2BIZ>0TE, WIhoin
RO (student's t-test) 2FER L, F— #12F
HEHBERE TR L, A EKER p<0.05 & L
fo. BEETERRT v 7 b 13 StatView S {#H L 7.
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Table 2 Correlation between

Oct. 2005

nutritional index and serum mineral(Correlation coefficient)

Alb Hb CRP Fe Cu Zn Ca Mg P
Alb - 0.466%%* -0.317*% 0.382*%  0.209 0.781%** (0.702%** 0.321%*  (.354**
Hb = -0.099 0.541***  0.004 0.561%%*  (0.203 0.142 0.134
CRP = -0.290% 0.345%* -0.292* -0.192 -0.095 0.226
Fe = -0.290%  0.361%*  0.120 0.071 -0.005
Cu = 0.200 0.406%** 0.219 0.360%*
7n 0.585*** 0.330**  0.394%*
Ca e 0.243  0.461%*
Mg ~ 0.355%*
P ~

* p<0.05, ** p<0.01, ***p<0.001 n—=65

2) &5 oMl s EEEORFR (Tabled)

Fe, Cu, Zn, Ca, Mg BLU P D& % 3 L4500
BHELEREOBFRICoVWTIE, 2T Ix3Lichy
THELEHEERED SNLe - k.

Table 3 Correlation between serum mineral and

mineral intake

Serum mineral Mineral intake  Correlation coefficient

Fe Iron 0.076

Cu Copper 0.121

Zn Zinc -0.104

Ca Calcium 0.061

Mg Magnesium 0.128

P Phosphorus 0.127
n=65

3) (RREEE & IERARERE O i

EIRMEIC BT 2 RBERFIC>VWTIE, MBEO A
BLUHb W, NBECHLERICKE NBoCRP G,
MEBcHhLAZCEEEZR L, MFEI 23120
T, MBOFe, Zn LU Cald, NEICIHLERIC
4L (Table 4).
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Table 4 Compare between malnutrition group and control group of
date (Mean=+5SD) % £

EMIABEE K # Il b £

Malnutrition group  Non-malnutrition group

(n=30) (n=235)
Date of physical measurement
Height{em) 153.8= 74 155.5+ 10.9
Body wight(kg) 46,2+ 8.2 52.7% 11.9*
BMI{kg/m®) 195 2.9 21.8% 4.8%
Blood examination
Alb(g.~dl) 3.04 05 3.9+ Q.3%%=
Hblg./dD 11.1+ 186 12.5= g *=
CRP{mg.~dl) 1.5+ 1.8 075 19%*
Fel( g dD 60.5+ 16.1 885+ g4.5 v
Cufp g dl) 112.7+ 30.6 117.84+ 20.6

Znly g dl)

Calmg ~dl)
Mg(mg,~dl)
Plmg,~dl)

52.1= 11.1
865 07
22= 04
3345 05

68.61 10.3 **+*

914 05 F**

2.3+ 0.2

Nutritional intake
Energy(kcal ~ day)
Protein(g~day)

Fat(g ~day}
Carbohydrate(g.~day)
Tron(mg, day}
Copper(mg . day)
Zinc(mg ~ day)
Calcium(mg, day)
Magnesium(mg, day)
Phosphorus(mg,day)

1.285 1279
53.5% 10.5
31.0£ 11.0
203.6= 47.7
8.6 2.3
1.1+ 06
3.8k 29
573.81230.0
245.8+110.6
782.0L147.2

1,541L332 **
63.94 13.4%*
405 TR
229.0% 478*
8.9+ 1.8
1.1 03
87+ 2.8
516.2+7157.4
224.8+ 66.5
939.1£202.6 ***

Nutritional intake adequacy
Encrgy(%)
Protein(%)
Tron(%)
Copper{(%)
Zine(%)
Caleium(%)
Magnesium{(%)

Phosphorus(%)

97.4L 17.6
885+ 15.9
86.2+ 228
723+ 36.6
88.6:+ 28.7
95.61+ 383
91.1% 41.4
111.7+ 21.0

105.6+ 20.8
104.4 £ 20.4 **
89.5+ 18.3
69.7= 216

87.1% 27.3
86.0 L 26.2
86.9+ 26.6

134.24 28.9 ***

* p<0.05, ** p<0.01, ***p<0.001
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Table 5 Correlation between serum
(Correlation coefficient)

albumin and

Oct. 2005

serum mineral RINEE, 2rvvs, w7 %

Y LBLY BT AT L

Serum mineral Malnutrition group

Non-malnutrition group
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Malnutrition group : n=30
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Non-malnutrition group ' n=235
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