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ABSTRACT

This study was conducted to assess biochemical nutritional status and health status of 53 men
and 130 women aged over 65 years and residing in low-income areas in Seoul. Nutritional status
and health status were determined by hematological analysis, incidence of disease, and clinical
symptoms.

Mean serum cholesterol levels were 159.7mg/dl in men and 182.4mg/dl in women and tri-
glyceride levels were 124.6mg/dl in men and 130.6mg/dl in women. The serum lipid levels
were higher in women than in men, and 88% of the subjects belonged to normal range and
12% belonged to hyper lipid. The mean hematological indices ; Hb, Hct, RBC, MCH, serum
iron belonged to normal ranges. The proportion of anemic state were 16~18% in men and
20~25% in women. Mean serum Ca, Cu and Zn levels were 9.4mg/dl, 84.2ug/dl and 75.
8ug/dl for male and 9.5mg/dl, 88.3ug/dl and 75.6ug/d! for female, respectively.

However, proportion of low Ca, Cu and Zn status were 8~20%, 77~84% and 12~34%,
respectively.

The biochemical indices were not significandy different according to age, BMI, obesity rate.
Cholesterol, RBC, MCH and serum iron levels were significantly different between men and
women.
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The incidences of diseases in men showed arthritis & rheumatis, hypertension, difficulty in
urination, gastric disease, stroke, liver discase and anemia were prevalent in decreasing order

but for women the order was arthritis & rheumatis, hypertension, anemia, difficulty in uri-

nation and stroke. The incidence of anemia and arthritis & rheumatis and hypertension was

higher in women.

The proportion of various clinical symptoms was much higher in women than in men par-

ticularly, 70% of women subjects had lumbago and shoulder pain and dizziness. (Korean J Com-

munity Nutrition 1(2) : 215~227, 1996)
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Table 1. Mean values of serum protein and lipids of elderly subjects by age and sex
Indices 65 - 69 Years 70 - 79 Years > 80 Years All subjects
N=10 N=30 N=13 N=53
Cholesterol(mg/dl) 162.7+ 39.0" 16144+ 217 164.7+ 37.1 159.7+ 28.0
Triglyceride(mg/dl) 166.6+101.2 104.0+ 59.0 135.1+173.0 124.6+102.3
Male HDL-C(mg/dl) 35.0+ 103 445+ 17.6 365+ 12.2 412+ 16.2
VLDL-C(mg/d!) 31.3+ 20.2 20.8+ 11.8 27.0+ 34.6 243+ 204
LDL-Cimg/dh) 96.2+ 489 96.2+ 27.7 91.2+ 435 951+ 353
Total protein(g/dl) 6.7+ 0.3 6.8+ 04 7.0+ 04 6.8+ 04
Albumin{g/dl) 3.7+ 0.2 3.7+ 0.2 37+ 0.2 3.7+ 0.2
N=46 N=64 N=19 N=129
Cholesterol(mg/dl) 185.8+ 289 179.8+ 26.8 182.8+ 35.1 182.4+ 28.0*
Triglyceride(mg/dl) 151.3+£123.5 126.5+100.9 985+ 470 130.6+102.8
Female HDL-C(mg/dl) 411+ 10.7 439+ 127 454+ 114 43.0+ 119
VLDL-C(mg/dl) 303+ 247 25.3+ 20.2 19.7+ 9.4 263+ 21.0
LDL-C(mg/dl) 117.0+ 28.7 113.0+ 248 117.7+ 30.2 1152+ 26.8
Total protein(g/dl) 7.0+ 04 6.8+ 04 6.8+ 0.3 69+ 04
Albumin(g/dl) 37+ 0.2 38+ 0.2 38+ 0.2 38+ 0.2
1) Mean+SD **p < 0.01
Table 2. Mean values of biochemical indices related to iron status of elderly subjects by age and sex
Indices 65— 69 Years 70-79 Years > 80 Years All subjects
N=10 N=30 N=13 N=53
RBC(10°/mm*) 47+ 04 45+ 05 43+ 05 4.5+ 0.5
Hemoglobin(g/dl) 146+ 14 143+ 13 135+ 1.8 142+ 14
HCT(%) 432+ 35 419+ 3.7 416+ 2.9 422+ 35
Male MCV(fh 92.0+ 3.5 93.8+ 4.8 939+ 4.2 932+ 45
MCH(pg) 311+ 1.8 316+ 3.0 314+ 2.1 314% 25
MCHC(g/dl) 33.8+ 0.8 341+ 15 334+ 1.0 339+ 1.3
WBC(10*/mm’) 69+ 1.4 70+ 19 7.8+ 1.7 71+ 1.7
Serum iron{ug/dl) 118.9+45.5 9494420 104.1+38.7 101.8+41.0
N=46 N=64 N=19 N=129
RBC(10%/mm’) 43+ 03 42+ 04 4.0+ 0.4 42+ 0.4*
Hemoglobin(g/dl) 13.2+ 1.0 127+ 1.2 122+ 1.2 129+ 1.1
HCT(%) 392+ 25 38.3+ 3.2 360+ 23 38.6+ 29
Femae MCV(fl) 91.1+ 3.5 923+ 4.5 935+ 4.0 919+ 4.1
MCHi(pg) 306+ 1.5 307+ 1.8 30.7+ 19 30,6+ 1.7%
MCHC(g/dl) 33.7+ 1.0 333+ 08 328+ 1.2 334+ 1.0*
WBC(10Ymm?) 74+ 1.7 6.5+ 1.8 7.2+ 27 69+ 1.9
Serum iron(ug/dl) 89.6+31.3 86.4+26.1 83.5+ 30.2 86.4+ 28.9%
1) Mean+SD *p < 0.05, **p < 0.01
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Table 3. Mean values of serum calcium, copper and zinc of elderly subjects by age and sex

Indices 65 - 69 Years 70-79 Years > 80 Years All subjects
N=10 N=30 N=13 N=53
Male Cuipg/dly 86.7 118.6 82.3+14.1 92.0+134 84.24:15.1
n(ug/dh 7314+ 7.5 77.2+13.0 74.4+16.6 758-+12.4
Ca(mg/dl 984+ 04 9.2+ 0.6 95+ 04 9.4+ 0.6
N=46 N=64 N=19 N=129
Female Culug/dl) 88.5+13.7 87.8+12.5 88.8+13.1 88.3+12.7
Znipg/dh 7514+12.6 77.1+13.0 73.2+13.2 75.6+12.8
Ca{mg/dl) 95+ 0.5 95+ 0.5 9.4+ 0.6 95+ 05

1) Mean +SD
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Table 4. Distribution of elderly showing low, normal and high values of each biochemical indice

. Low Normal High
Indices
N % N % N Yo
Cholesterol 5 10.2 43 87.8 1 2.0
Triglyceride 43 87.8 6 12.2
HDL-C 20 40.8 19 38.3 10 20.4
Total protein 1 2.0 48 98.0
Albumin 2 4.1 47 95.9
RBC 9 18.4 40 81.6
Glucose 1 2.0 38 77.6 10 20.4
Hemoglobin 8 16.3 41 83.7
Male HCT 9 18.4 40 81.6
MCV 2 4.1 34 69.4 13 26.5
MCH 2 4.1 37 75.5 10 20.4
MCHC 3 6.1 45 91.8 1 2.0
WBC 46 93.9 3 6.1
Serum iron 8 16.3 35 71.4 6 12.2
Cu 41 83.7 8 16.3
Zn 12 16.3 37 75.5
Ca 10 20.4 39 79.6
Cholesterol 11 9.1 103 85.1 7 5.8
Triglyceride 106 87.6 15 12.4
HDL-C 73 60.3 42 347 6 5.0
Total protein 6 5.0 115 95.0
Albumin 4 33 117 96.7
Glucose 1 0.8 99 81.8 21 17.4
RBC 31 25.6 90 74.4
Hemoglobin 25 20.7 96 79.3
Female HCT 25 20.7 96 79.3
MCV 2 1.7 91 75.2 28 23.1
MCH 3 2.5 98 81.0 20 16.5
MCHC 8 6.6 113 93.4
WBC 4 33 110 90.9 7 5.8
Serum iron 16 13.2 99 81.8 6 5.0
Cu 93 76.9 28 231
Zn 34 28.1 86 71.1 1 0.8
Ca 10 8.3 111 91.7
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Table 5. Mean values of biochemical indices of elderly subjects by body mass index and sex

Indices <20 20<~ <26 26<

N=22 N=27 N=4
Cholesterol 1576+ 309" 163.7+ 283 146.3+28.5
Triglyceride 1126+ 689 1249+122.5 129.0+443
HDL-C 4324 242 418+ 103 275+ 29
VLDL-C 225+ 138 250+ 245 258+ 89
LDL-C 92.1+ 36.6 96.8+ 36.0 93.0435.2
Total protein 69+ 04 6.8+ 03 6.8+ 0.4
Albumin 36+ 0.1 37+ 0.2 3.7+ 0.1
RBC 45+ 05 45+ 04 4.8+ 0.5
Male Hemoglobin 137+ 20 143+ 1.1 149+ 1.3*
HCT 419 4.2 420+ 32 439+ 33
MCV 923+ 27 943+ 49 91.0+ 4.0
MCH 301+ 25 323+ 25 310+ 19
MCHC 332+ 1.2 342+ 1.4 340+ 0.8
WBC 77+ 24 68+ 14 7.7+ 1.2
Serum iron 844+ 427 109.6+ 42.2 1205+153
Cu 928+ 143 83.0+ 143 72.8+12.8
Zn 739+ 148 764+ 123 77.8+11.5
Ca 93+ 0.7 9.4+ 0.5 9.4+ 03

N=42 N=61 N=27
Cholesterol 1755+ 314 183.4+ 28.7 186.2+25.8
Triglyceride 118.1+131.3 1399+103.2 1243+81.9
HDL-C 451+ 139 433+ 11.2 4034106
VLDL-C 236+ 26.3 28.0+ 20.6 249+16.4
LDL-C 1115+ 30.0 1135+ 275 122.3+£21.4
Total protein 6.8+ 0.5 68+ 04 7.0+ 0.3
Albumin 37+ 02 38+ 0.2 3.8+ 0.2°
RBC 40+ 03 42+ 04 43+ 03
Female Hemoglobin 123+ 09 129+ 12 13.2+ 1.1*
HCT 369+ 25 388+ 2.8 40.0+ 26
MCV 93.0+ 4.6 913+ 39 927+ 39
MCH 307+ 1.8 305+ 1.7 311+ 14
MCHC 332+ 08 335+ 1.1 336+ 09
WBC 6.8+ 2.0 72+ 20 6.6+ 1.8
Serum iron 87.8+ 29.2 84.7+ 30.7 92.8+21.7
Cu 883+ 115 88.4+ 13.6 87.2+13.1
Zn 746+ 11.0 760+ 13.7 749+13.6
Ca 95+ 0.5 95+ 0.5 9.5+ 0.5

1) Mean=+SD *p < 0.05
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Table 6. Mean values of biochemical indices of elderly subjects by obesity rate and sex

Indices <10 10 < ~ <20 20<

N=42 N=5 N=5
Cholesterol 1593+ 27.31" 1794+ 42,1 148.4 +25.1
Triglyceride 129.1+115.0 878+ 16.6 118.0+45.6
HDL-C 4224+ 171 412+ 95 314+ 9.1
VLDL-C 25.8+ 23.0 176+ 3.3 23.6+ 9.1
LDL-C 91.3+ 35.7 120.6+ 36.9 93.4+30.5
Total protein 69+ 04 6.7+ 0.3 6.8+ 0.4
Albumin 3.7+ 0.2 3.7+ 0.1 3.7+ 0.1
RBC 45+ 05 46+ 03 48+ 05
Male Hemoglobin 141+ 15 147+ 1.4 145+ 1.4
HCT 420+ 35 431+ 29 43.1+ 34
MCV 936+ 4.3 93.6+ 5.1 90.8+ 3.5
MCH 313+ 24 31.8+ 23 307+ 1.8
MCHC 33.7+ 14 340+ 1.2 33.7+ 09
WBC 71+ 19 7.2+ 0.6 79+ 1.1
Serum iron 96.2+ 41.7 131.6% 46.2 104.8+37.5
Cu 873+ 15.2 83.8+ 14.8 726+11.1
Zn 767+ 123 746+ 14.0 71.0£18.1
Ca 9.3+ 0.6 100+ 0.3 9.5+ 03

N=60 N=21 N=49
Cholesterol 182.2+ 309 176.6+ 26.5 185.2+27.8
Triglyceride 123141293 165.7+£116.5 123.9+69.7
HDL-C 453+ 13.0 40.5+ 10.1 42.0+11.1
VLDL-C 246+ 259 33.1+ 233 2483+139
LDL-C 1173+ 296 103.0+ 22.7 119.1+25.0
Total protein 68+ 04 71+ 0.4 6.8+ 0.3
Albumin 37+ 0.2 3.8+ 0.2 3.8+ 0.2
RBC 41+ 04 42+ 03 43+ 03
Femzle Hemoglobin 125+ 1.1 127+ 1.2 132+ 11
HCT 375+ 2.8 387+ 26 395+ 2.7
MCV 922+ 4.8 921+ 3.2 91.8+ 39
- MCH 307+ 1.8 304+ 1.7 308 1.6
MCHC 33.5+ 09 332+ 1.2 335+ 10
WBC 7.2+ 20 6.8+ 1.6 6.8+ 2.0
Serum iron 842+ 33.6 85.8+t 29.7 90.9+22.3
Cu 873+ 11.3 92.0+ 15.5 87.24+13.1
Zn 747+ 123 76,9+ 10.7 759+14.7
Ca 9.5+ 0.5 9.5+ 0.5 9.5+ 0.5

1) Mean£SD
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Table 7. Distribution of elderly subjects with disease by age and sex %( )
. 30--39 40 - 49 50-59 60 - 69 Over 70 Total
Diseases
N % N Yo N % N % N % N Y%
Hypertension 2 (3.8 1 (1.9) 4 (7.5 3 (57 10 (18.9)
Stroke 1 (1.9) 1T (1.9 1 (19 3 (57)
Liver disease 1 (1.9 T (19 1 (1.9 3 (57
Gastric disease 1 (1.9) 3 (5.7 2 (3.8 6 (11.3)
Diabetes 1 (1.9 1T (19
Male Renal disease 1 (1.9 1T (19
Difficulty in urination 3 (5.7) 6 (11.3) 9 (17.0)
Arthritis & rheumatitis 1 (199 1 (1.9) 2 (3.8) 5 11 (20.8) 20 (37.7)
Anemia 3 (57 3 (5.7
Tuberculosis 1 (1.9) 1 (1.9
Mental disease
Hypertension 2 16) 4 3.1) 4 3.1 18 (14.00 13 (10.1) 41 (31.8)
Stroke 1 .8) 1 0.8) 4 (3.1 4 (31 10 (78
Liver disease 1 (0.8) 2 (1.6) 2 (1.6 1T (0.8 6 (47)
Gastric disease 5 (39 1 (0.8) 5 3.9 9 (7.0 4 (3.1) 24 (18.6)
Diabetes 1 0.8) 2 (1.6) 11 (8.5) 14 (10.9)
Female  Renal disease 2 (1.6) 1 0.8) 1 (0.8) 4 (3.1
Difficulty in urination 1 0.8 1 0.8) 1 0.8) 5 (3.9 8 (62 16 (12.4)
Arthritis & rheumatitis 3 23 5 3.9) 6 4.7y 30 (23.4) 25 (195) 69 (53.9)
Anemia 1 (0] 3 (2.3) 4 3.1 10 (7.8 12 (93) 30 (23.3)
Tuberculosis 2 (1.6) 2 (1.6 4 (3.1
Mental disease 3 2.3) 2 (1.6) 5 (3.9
Table 8. Distribution of clinical syptoms of elderly subjects by sex
Male Female
Clinical symptoms Always Often Total Always Often Total
N % N % N %o N Yo N % N o
Blurred and cloudy vision 23 (43.4) 10 (189) 33 (62.3) 76 (589) 23 (17.8) 99 (76.7)
Difficulty in hearing 17 (32.1) 5 (9.4) 22 (415 34 (266) 24 (18.8) 58 (45.3)
Buzzing in the ears 4 (7.5) 8 (15.1) 12 (22.6) 25 (194) 38 (29.5) 63 (48.8)
Catching cold 16 (30.2) 12 (22.6) 38 (52.8) 24 (186) 39 (30.2) 63 (48.8)
Coughing 12 (226) 18 (34.0)0 30 (56.6) 20 (15.5) 36 (27.9) 56 (43.4)
Palpitation 8 (15.1) 10 (189 18 (3400 31 (2400 42 (32.6) 73 (56.6)
Shortness of breath 10 (18.9) 8 (15.1) 18 (3400 29 (225) 34 (264) 63 (48.8)
Indigestion 8 (15.1) 5 (94 13 (245 30 (23.3) 18 (140) 48 (37.2)
Stomach pain 3 (57 6  (11.3) 9 (17.0) 25 (194) 32 (24.8) 57 (44.2)
Edema of the ankle 2 (3.8 2 (38 4 (7.5 18 (14.1) 26 (20.3) 44 (344
Dizziness 11 (20.8) 11  (20.8) 22 (41.5) 36 (279 58 (45.0 94 (72.9)
Constipation 12 (22.6) 9 (17.0) 21 (39.6) 40 (31.0) 26 (20.2) 66 (51.2)
Diarrhea 2 ( 3.8) 9 ((17.00 11 (20.8) 3 (23 16 (125 19 (14.8)
Lumbago and shoulder pain 15 (28.3) 15 (283) 30 (56.6) 89 (69.00 21 (16.3) 110 (85.3)
Benumbness of hand and feet 12 (22.6) 16 (30.2) 28 (52.8) 54 (41.9) 31 (24.00 85 (659
Loneliness and depression 5 (98 9 (176 14 (2750 40 (31.00 37 (28.7) 77 (59.7)
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Table 9. Correlation coefficients among anthropometric parameters, nutrient intake and biochemical indices

Biochemical indices ~ HT WT Age BMI OR Fat  Protein  Fiber Niacin ASCOT;'C
aci

Cholesterol 0.28**

Total protein

Albumin 0.25** 0.19* 0.18*

Triglvceride 0.17*

HDL-C 0.32**  -0.16* -0.25%* 0.20* 0.17*

VLDL-C 0.17*

LDL-C 0.25%* 0.20*

WBC 0.16*

RBC 0.37** 0.41** 0.26** 0.19* 0.16*

Hemoglobin 0.41%* 0.48** 0.27** 0.17*

Hct 0.39** 0.43%* 0.24**

Serur iron 0.22%* 0.20* 0.22*  0.19*

HT : Height, WT : Weight, MI : Body mass index, OR : Obesity rate *p < 0.05, **p < 0.01

Table 10. Correlation coefficients between biochemical indices

B'?sgi:;cal Cholesterol Total Albumin Triglyceride HDL-C VLDL-C RBC Hemoglobin  Hct WBC

Cholesterol

Total protein 0.18*

Albumin 0.35** 0.54**

Triglyceride 0.21**  0.18*

HDL-C 0.22** 0.25**

VLDL-C 0.21**  0.18* - 0.25%*

LDL-C 0.80** 0.25%* -0.32% -0.32%*

WBC

RBC

Hemoglobin 0.80**

Hct 0.86** 0.95%* 0.22%*

Serum iron 0.17* 0.45** 0.31*

*p < 0.05, **p < 0.01
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