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Comparison of Nutritional Status and Immunocompetence of Elderly
Women in Urban and Rural Area

Lee, Ji-Hye - Kim, Hyun-Sook
Department of Food and Nutrition, Sookmyung Women's University, Seoul 140-742, Korea

ABSTRACT

The purpose of this study was to compare the nutritional status and the immunocompetence
of elderly women residing in urban and rural areas. Dietary food records and anthropometric
measurements were used to evaluate the nutritional status of subjects. The immune function of
subjects was assessed by total and differential white blood cell(WBC) counts. Total B and T
lymphocytes, and T cell subsets were quantified by flow-cytometer. Immunoglobulin G, A, and
M concentrations were also measured as an index of humoral immunity. Elderly women in
rural area showed a relatively lower dictary intake of total energy, protein, and iron than did
urban elderly women. Total WBC, neutrophil counts, eosinophil counts, and the percentage of '
neutrophils among total leukocytes were significantly higher in urban elderly women than in
rural women. Although the numbers of lymphocytes were not significandy different, the
percentage of lymphocytes among total leukocytes as greater in rural elderly women than in
urban. Both groups did not show any significant differences in numbers of T cell subsets and
NK cells. Immunoglobulin G, A, and M levels were not significantly different between the two
groups, but the numbers of subjects placed under the deficient range of immunoglobulins were
greater in rural than in urban elderly women. From the present study, it could be suggested
that poor nutritional intake may selectively affect the number of immune cells, thereby
influencing the immunocompetence of elderly women. (Korean J Nutrition 31(7) : 1174~1182,
1998)
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sto] Ak E e A%, AF, AT SRTHFA, 4
HAE Al A wESY Sl o, o] AZXZ B
AMC (arm-muscle circumference)®t BMI(body
mass index)& AT £§ A APPEL o) &
¥ AR Z47](Bio-electrical impedence fatness
analyzer GIF-891, Gilwoo Trading Company)= A
et g, F 28%(LBM ; lean body mass), &
&2 (TBW : total body water)2 &4 &40}
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AL Coulter counter(Model STKS, USA)ZE ZA 3}
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Table 1. Anthropometric measurements of subjects
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Fig. 1. Body fat, LBM, TBW and AMC in usban elderly
women. *significantly different from urban elderly
group by the T-test, p<0.05.

Urban elderly women(N=18) Rural elderly women(N=24) T-test
Mean+S5.D. Mean£5S.D.
Agelyears) 75.3+6.7 68.3+£5.0
Height(cm) 148.4+5.1 149.6+4.5
Weight(kg) 50.0+8.0 52.3+8.5
BMi(kg/m?)" 225+2.38 23.4+3.6 0.7717
Triceps skinfold(mm) 189+64 189+4.6
Arm circumference(cm) 26.0+2.5 27.6+3.2 1.1732
AMC? 20.0+1.7 21.6+24 2.3448*
Body fat(%) 30.9+5.7 27.4+4.4 -2.2100*
LBM(kg)” 342445 37.6+4.8 2.2803*
TBW()* 250+3.3 27.5+3.0 2.3226*

1) BMI(Body Mass Index)=Weight(kg) / [Hight(m)]’

2) AMC (Arm Muscle circumference)=arm circumference(cm) ~ 3.14 % tricept skinfold thicknessicm)

3) Lean Body Mass 4} Total Body Water

*» <0.05
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Table 2. Mean daily nutrients intake” from dietary food
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52 5 60~T4419] §3 A9 949 1Y €% ¥F
29l 1700KcalRt 40.2% 21 A% kgd 4 92
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AL EAAF =48 FE BEAF 299470
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62~T4AE 53.6g, T54] olAHe 59.9g% AAd B
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records
Nutrients  Urban elderly Rural elderly
women women T-test
(N=18) (N=24)
A Mean+S.D. Mean=£S.D
Energy(kcal/day) 1415+360 1016£322.9 -3.7654*
(kcal/kgB.W) 29.3+8.0 20.1+7.1
Protein(g/day) = 57.4+20.1 30.15+11.2 —5.5704**
(16.2%)” (11.9%)

Fat(g/day) 28.2+14.7 158%£135 -2.7805*
(17.9%)” (14%)

Carbohydrates  234.6+55.5 189.3+55 -2.6011*

{g/day) (66.3%)” {74.5%)

Iron(mg/day) 9.4+4.0 6.4+6.4b —1.7824
(78.3%)” (53.3%)

Vitamin A(LU) 3134%+2566 1596+1742 -2.2711*

1) Estimated from food composition table
2) % of total keal
3) % of RDA

*n<0.05 *+0 <0.01

Y/

L S i

0% 20% 40% 60% 80% 100%
[ Carbohydrate(%) EZ3 Protein(%) [ Fat(%)

Fig. 2. The proportion of carbohydrate, protein, and fat in-
take in urban and rural elderly women.
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Table 4. Normality of total and differencial white blood
celt counts of elderly women

Numbers of subjects
Overload Normal Deficient

Urban elderly women
Total white blood cell(fm) 0(0)"
Dfferential WBC counts

17(94) 1(6)

Lymphocyte(/m) 0(0) 18(100) 0(0)
{%o) 1(5) 16(88) 1(6)
Monocyte(mr) 0(0)  18(100) 0(0)
(%) 0(0) 18(100) 0(0)
Neutrophil(/um) 0(0) 18(100) 0(0)
(%) 00 16(89) 2(11)
Eosinophil (/) 00 18(100) 0(0)
(%) 0  18(100) 0(0)
Basophil (/mur’) 0 18(100) 0(0)
18(100) 0(0)

(%) . 0(0)
Rural elderly women : .
Total white blood celltfm)  0(0) 20(83} 4(17)
Dfferential WBC counts

Lymphocyte(/mr) 0(0)  24(100) 0(0)
(%) 6(25) 18(75) 0(0)
Monacyte{fu) 00  23(96) 1(4)
(%) 6(25) 17(71) 1(4)
Neutrophil(fur) 00) 17(70.8)  7(29.2)
(%o} o)  13(5%) 11{46)
Eosinophil (fmr) 00)  24(100) 0(0)
(%) 0(0)  24(100) 0(0)
Basophil{/m) 0  24(100) 00
(%) 0(0) 24(100) °  0O[D)

1) Number of study subjects(percentage)

Table 3. Total and differential white blood cell counts of elderly women in urban or rural area

Total white Dfferential WBC counts
blood cell Lymphocyte Monocyte Neutrophil Eosinophil Basophil
(mm’) Ymm’) ) ¢Ymm’) ) Ymm) (%) (mm) (%) (mm) (%)

Urban
elderly |5722.2+14343 2061.1+721 36.1%7.7 388.8+136 65114 2988.9+806 53.2+7.6 211+148 34123 722493 07107
women
Rural
elderly 475424900 215671689 4571134 327.4%177 7.1+39 18724+726 39.2+119 1137476 26+19 415172 06107
women
Normal | 4000-10800 820-5519 20.5-51.1 68~1004 1.7-93 1688-8122 42.2-752 0-1080 0-10 0-432 0-4
T-test -26125* 04250 26677 -1.1911 06705 -4.5885* -4.2978% -26914* -1.2171 -1.1747 -0.5350

1) normal values used by Soon Chun Hyang Medical College, clinical laboratory

*p<0.05 **p <0.01
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Fig. 3. Distribution of total white blood cell counts in eld-
erly women residing at urban or rural area.
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Fig. 4. Distribution of lymphocytes in elderly women resid-
ing at urban or rural area.

Fig. 5. Distribution of neutrophils in elderly women resid-
ing at urban or rural area.
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Table 5. T cell subsets and NK cells in cell-mediated immunity of subjects

Urban elderly women(N=17)

Rural elderly women(N=24)

T-test
Mean+5.D. Mean£S.D.

T lymphocytes{/mm?) 1281.41+521.0 1428.6+457.5 0.9338
(%) 62.7+12.0 66.8+£7.9 1.2831
Lymphocytes CO4(/mm?) 850.3+410.6 974.4+369.5 0.9861
(%) 40.8+10.5 451+76 1.4809
Lymphocytes CD8(/mm’) 459.1+252.4 420.8+168.4 -0.5673
(%) 23.8+10.8 19.9+64 -1.4001
CD4 : CD8 ratio 2.32+1.74 261+£1.3 0.5804
Natural Killer-cell/mm?) 392.84212.0 294.44+254.9 -1.2727
(%) 19.7+£8.9 13.6+1.3 -2.0064

Table 6. B lymphocytes and immunoglobulin G, A, M levels

B_lymphocytes(/mm?’) Immunoglobulin G Immunoglobulin A Immunoglobulin M
{fmm?) (%) {(mg/d}) (mg/dl) (mg/dl)
Urban elderly 249.0+111.9 123445 1564.9+293.2 341.61+144.2 179.2493.
Rural elderly 248.2+148.1 11.2+5.6 1352.0+364.0 299611371 168.8+98.1
Normal values(1) N/A 802-1760 93-445 65-280
T-test -1.8779 -0.8698 ~-0.3166

1) Normal values used by Soon Chun Hyang Medical College, clinical laboratory

Table 7. Normality of immunoglobulin G, A, M levels
of elderly women

Numbers of subjects
Overload Normal Deficient
Urban elderly women(N=18)
B lymphocytes(/mm?)
(%)

Immunoglobulin G(mg/d)) 527" 13(72)  0(0)
Immunoglobulin A(mg/di) 3(17)  15(83) 0(0)
Immunoglobulin M(mg/dl) 2011 1583y 1)
Rural elderly women(N=24)

B lymphocytes{/mm?)

(%)

Immunoglobulin G(mg/dl) 4(22) 1267  2(11)
Immunoglobulin A(mg/d!) 15) 16(89) 1(5)
Immunoglobulin M(mg/dl) 2(11) 1478  2011)

1) Number of study subjects(percentage)
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