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Drug Consumption and Nutritional Status of the Elderly in Chung-buk Area
I. Nutritional Status of Urban and Rural Elderly
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ABSTRACT

The nutritional status of 362 elderly men and women in Chung-buk area was evaluated in
terms of their nutrient intakes, biochemical and anthrophometric measurements by interviews
with questionnaires from Aungust to October 1996. Mean intake of all nutrients except ascorbic
acid did not meet the RDA for this sample. Protein, vit A, reboflavin, calcium were the most
likely to be deficient on the basis of propotions of elderly consuming less than 75% of the RDA.
The subjects nutrient intake was significantly affected by gender, marital status, number of
family, family composition, educational level, pocket money, and region. Men in rural areas and
women over 75 in urban areas were the most vulnerable groups with nutritional deficiency.
According to serum biochemical indices, mean level of cholesterol, triglycerides, LDL, total
protein, albumin and iron belonged to normal range but mean level of HDL showed below
the normal range. More elderly men and women in urban areas showed a higher percentage of
abnormal level of cholesterol, triglycerides, LDL and HDL than those in rural areas. More
elderly men and women in rural areas had abnormal levels of RBC, Hematocrit and hemo-
globin compared to those in urban areas. Mean height and weight of elderly men was 161.4cm
and 56.2kg, respectively and 149.1cm and 50.4kg for women. The elderly in rural areas were
taller than those in urban areas but had less weight, MAC, TSF, MAMC. Mean BMI of this
sample belonged to normal range. However, the elderly in rural areas had a higher rate of
underweight and lower for overweight than those in urban areas. The elderly in urban areas
had higher blood pressure than those in rural areas. (Korean J Community Nutrition 3(2) : 228~
244, 1998)
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Table 1. Nutrient intake of the elderly by demographic characteristics

N Energy  Protein Vit A Vit C Vit B, Vit B, Niacin Ca Iron

Variables (kcal) ® (ugRE) (mg) (mg) (mg) (mg) (mg) (mg)
Gender
Male 131 1455.8** 46.8** 1725 77.3%* 0.85** 0.76* 11.7**  384.7 10.2*
(344.1)"  (15.5)  (190.9) (46.5) (0.48) (0.35) (5.1)  (190.8) ( 6.6)
Female 231 1225.2 38.5 296.8 63.2 0.71 0.68 9.7 3509 8.6
(299.7) (14.5)  (203.0) (41.6) (0.35) (0.34) (5.9) (178.0) ( 6.6)
Age (years)
65-74 203 1356.6** 43.0 181.6 73.9%* 0.77 0.74 10.7 376.3 9.7
(326.3) (15.2) (197.1) (48.1) 0.37) 0.37) 6.1) (187.0) (7.5)
275 152 12536 39.9 215.8 60.8 0.75 0.67 10.1 3455 8.6
(339.0) (154) (204.2) (36.5) (0.46) 0.31) (5.1 (176.3) (5.4)
Marital status
Married 242 1356.4** 43.1** 1816 74.8** 0.79 0.74* 11.3** 3722 9.6
(345.2) (16.2) (200.3) 46.9) (0.40) 0.37) 6.3) (189.0) { 5.9
Unmarried 118 1281.4 383 2223 55.6 0.71 0.66 8.7 346.8 8.3

(288.6) (13.1)  (195.8) (33.4) (0.43) (0.28) (3.9 (170.8) (8.0

Number of family

1 40 1362.5%% 442 186.5 78.9 0.78 0.82 120 370.7 9.7
(406.8) (15.9) (179.6) (54.5) (0.34) (0.41) 49 (1716) (50

2-4 191 1339.7° 426 172.0 72.3 0.79 0.71 10.6 373.0 9.1
(343.4) (16.1)  (191.9) (45.0) (0.45) 0.37) 6.0y (184.1) (4.3)

=5 93 1228.3% 389 194.6 63.9 0.74 0.67 10.1 322.7 9.8

(298.3) (15.3)  (202.3) (39.1) (0.39) 0.31) 5.3y (193.3) (11.0)

Family composition
Couple only 115 1410.7¢ 45.1° 156.3 749 0.80 0.73 1.9 380.9 9.2
(339.3) (16.7) (169.1) (47.5) 0.39) (0.38) 6.7) (178.5) (4.3)

Alone 39 1339.4*  442® 1874 78.5 0.76 0.79 11.5® 3656 9.5
(415.5) (16.0)  (180.9) (53.1) (0.34) (0.40) 4.9) (187.7) (49
With 173 1241.0 395 1905 66.1 0.75 0.68 9.7 3453 9.4
children (302.9) (14.9) (2006) (40.6) (045  (0.32) (52) (193.2) ( 8.6)
Educational level
<primary 221 1267.4° 395 179.7° 68.3 0.71 0.69° 10.1 347.7* 9.4
school (312.0) (15.2)  (195.9) (45.0) (0.34) (0.26) (5.7) (183.7) ( 8.)
Graduate 92 1332.1®  43.0*® 205.1* 74.7 0.83 0.71* 109 380.7*° 89
primary school (350.7) (13.8) (185.2) (45.1) (0.54) (0.28) (5.3) (185.7) (3.9
>middle 25 1500.7% 47.2*  3303° 66.0 0.85 0.88* 116 470.8™ 9.5
school (257.7) (14.1)  (279.3) (37.5) (0.34) (0.38) (4.5) (191.4)  ( 3.5)
Pocket money (1000won)
<30 73 12674 38.3 161.0 76.3 0.67° 0.67 9.7 346.4 8.2
{325.6) (15.4) (188.2) (55.2) {0.31) {0.33) 4.3) (178.2) (3.9
31-60 78 1326.8° 42 163.3 70.1 0.75% 072 109 371.3 9.2
(384.0) (15.0) (170.7) (46.0) (0.39) (0.36) (5.5) (182.0) (4.5
61-100 73 1349.3® 420 195.5 71.7 0.85%  0.72 11.0 340.6 9.8
(349.1) (145 (191.1) (43.3) (0.55) (0.39) 7.1 (186.3) ( 6.8)
>100 57 1347.8 459 1906 70.9 0.81* 073 115 391.7 10.6

(313.4) (18.3) (202.7) (33.8) (0.39) (0.40) 6.1) (212.7)  (11.2)
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Table 1. Continued

Variables N  Energy Protein Vit A Vit C Vit B, Vit B,  Niacin Ca Iron
{kcal) ® (#gRE) (mg) (mg) (mg) {mg) (mg) (mg)
Living expense
Not enough 152 12979 40.6 165.6 70.6 0.75 0.69 10.6 350.0 8.8
(324.6) (14.5)  (177.1) (48.0) (0.40) (0.38) 6.3) (183.0) 4.5)
Met need 112 1348.8 42.5 171.2 72.6 0.80 0.70 10.2 363.7 100
(346.9) (15.8) (149.2) (43.4) (0.48) (0.33) 4.7)  (190.5) 9.4)
Enough 40 13287 46.0 266.3 68.5 0.78 0.78 1.5 408.9 100
(264.8) (16.2) . {278.9) (33.6) (0.36) 0.30) (6.2) (193.0) (7.4)
Mobility
Easy 276 1311.1 41.8 177.8 69.9 0.78 0.71 10.6 362.8 9.6
(341.9) (15.9) (195.3) (43.8) (0.44) (0.35) (5.2) (192.0) (7.4)
Uneasy 42 12909 413 159.4 67.2 0.68 0.66 10.0 3483 8.0
(283.0) (14.7)  (133.5) (53.6) 0.36) 0.32) (5.0 (161.8) 3.9
Region
Urban 167 1232.4 40.6 236.1* 64.8 0.81* 0.71 9.5 338.1 8.8
(316.0) (16.0) (230.2) (44.0) (0.48) (0.36) (5.4) (187.8) (5.2)
Rural 190 1370.3** 42.1 159.3 719 0.72 0.71 11.2**  386.5* 9.6
(337.4) (14.8) (160.7) (44.0) (0.34) 0.34) 5.9 (177.7) (7.7)
* : significantly different*p <0.05  **p<0.01)
1 ( )=SD
Table 2. Mean nutrient intake of the elderly in urban and rural areas
. Male Female
Nutrients
Urban(N=47) RuralN=83) TotalN=130) Urban(N=120) Rural(N=107) Total(N=227)
Energy(kcal) 1432.2 (264.8)" 1464.2 (382.0) 1455.7 (344.2)'"* 1154.2 (300.4) 1297.3 (278.9)***1225.2 (299.7 )
Protein(g) 48.7 (13.8) 458 (16.5) 46.7 (155" 375 (15.8) 39.3 (12.8) 384 ( 44)
Vit A(ugRE) 2725 260.4)*** 1169 (104.0) 1725 (190.9) 2219 (216.8) 192.1 (187.6) 206.7 (2029)
Ascorbic acid(mg) 773 (51.7) 77.5 (43. 8) 77.2 (464" 599 ( 39. 8) 67.5 (43.8) 63.1 (41.5)
Thiamin(mg) 0.98( 0.6)* 0.8 ( 0.4) 0.85( 0.5 0.73( 0.4) 0.67( 0.3) 0.70( 0.35)
Riboflavin(mg) 0.8 ( 04 0.7 ( 0. 4) 0.76( 0.4)" 0.67( 0. 4) 0.68( 0.3) 0.67( 0.33)
Niacin{mg) 122 ( 6.3) 115 (44 117 ( 51" 8.5 ( 4.7) 11.0 ( 6.9)* 96 ( 59)
Calcium(mg) 424.2 (193.4) 363.6 (187. 7) 384.7 (190 7) 304.4 (175.1) 404.2 (168.3)** 350.8 (178.0)
Iron(mg) 11.1 ( 7.0) 98 ( 64) 102 ( 6.6) 79 ( 4.0 9.4 ( 8.6) 85 ( 6.6)
1) mean(SD)
*  significantly different between urban and rural groups(* p<0.05 **p<0.01 ***p<0.001)
t : significantly different between male and female groups('p<{0.05 *''p<0.01 '"'p<0.001)
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Table 3. Frequency and percentage of the elderly consuming below 75% of the RDA

Nutrients Male Female
Urban(N=47) RuraliN=83) Total(N=130) Urban(N=120) Rural(N=107) Total(N=227)
Energy(kcal) 18(38.30)" 33(39.76) 51(39.2) 71(61.21) 43(41.35) 114(50.2)
Protein(g) 28(59.57) 62(74.70) 90(69.2) 88(73.33) 78(72.90) 166(73.1)
Vit A(ugRE) 41(87.23) 82(98.80) 123(94.6) 106(88.33) 94(87.85) 200(88.1)
Ascorbic acid(mg) 9(19.15) 12(14.46) 21(16.1) 43(35.83) 34(31.78) 77(33.9)
Thiamin(mg) 18(38.30) 43(51.81) 61(46.9) 72(60.00) 80(74.77) 152(66.9)
Riboflavin(mg) 29(61.70) 71(85.54) 100(76.9) 93(77.50) 88(82.24) 181(79.7)
Niacin(mg) 17(36.17) 31(37.35) 48(36.9) 82(68.33) 58(54.21) 140(61.6)
Calcium(mg) 36(76.60) 68(81.93) 104(80.0) 105(87.50) 89(83.18) 194(85.4)
Iron{mg) 20(42.55) 45(54.22) 65(50.0) 78(65.00) 71(66.36) 149(65.6)

1) N(%)
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Table 4. Demographic characteristics of the elderly by gender and region

Gender Male Female
Region Urban N(%) Rural N(%) Urban N(%) Rural N(%)
Educational <primary school 19( 44.2) 40( 51.3) 84( 76.4) 72(72.0)
level Graduate primary school 16( 37.2) 31( 39.7) 24( 21.8) 20( 20.0)
>middte school 8( 18.6) 7( 9.0 2( 1.8) 8( 8.0)
Total 43(100.0) 80(100.0) 110(100.0) 100(100.0)
Age 65-74 17( 36.2) 51(61.4) 71( 61.2) 60( 57.7)
(years) >75 30( 63.8) 32( 38.6) 45( 38.8) 44( 42.3)
Total 47(100.0) 83(100.0) 116(100.0) 104(100.0)
Pocket money <30 5(13.2) 16( 24.6) 23( 28.0) 26( 33.3)
(1000won) 31-60 6( 15.8) 15( 23.1) 22( 26.8) 23( 29.5)
61 ~100 13( 34.2) 18( 27.7) 22( 26.8) 19( 24.4)
>100 14( 36.8) 16( 24.6) 15( 18.3) 10( 12.8)
Total 38(100.0) 65(100.0) 82(99.9) 78(100.0)
Living expenses  Not enough 13( 31.7) 32( 42.1) 49( 50.5) 54( 65.9)
Met the need 16( 39.0) 38( 50.0) 32(33.0) 24( 29.3)
Enough 12( 29.3) 6( 7.9 16( 16.5) 4 49
Total 41(100.0) 76(100.0) 97(100.0) 82(100.1)
Marital status Married 27( 73.0) 79( 95.2) 62( 53.9) 60( 57.7)
Unmarried 10( 27.0) 4( 4.8) 53( 46.1) 44( 42.3)
Total 37(100.0) 83(100.0) 115(100.0) 104(100.0)
Number of 1 0 5( 6.2) 13(11.9) 22( 25.9)
family 2-4 24( 51.1) 66( 81.35) 49( 45.0) 50( 58.8)
>5 23( 48.9) (12.3) 47(43.1) 13(15.3)
Total 47(100.0) 81(100.0) 109(100.0) 85(100.0)
Family Married couple 15( 32.6) 53( 65. 4) 12( 11.0) 35( 40.7)
composition Living alone - 3( 3.7) 15( 13.8) 19( 22.1)
With children 30( 65.2) 24( 29.6) 82(75.2) 31( 36.0)
Etc 1 2.2) 1 1.2) - 1 1.2)
Total 46(100.0) 81(100.0) 109(100.0) 86(100.0)
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Table 5. Comparison of nutrient intake of the elderly by region and age

Urban Rural
Nutrients 65~ 74(N=17) >75(N=30) 65— 74(N=51) >75(N=32)
Mean(%RDA) Mean(%RDA) Mean(%RDA) Mean(%RDA)
Energylkcal) 1503.0 (75.1) 13921 (77.3) 15129  ( 75.6) 1386.8 (77.0)
Protein(g) 472  ( 67.5) 496 (706 46.7  ( 66.8) 441  ( 63.0)
Male Vit AQugRE) 2398 (342 2909 (4150 1238 (176 1058 (1510
Ascorbic acid(mg) 91.2  (165.9) 69.4 (126.2) 813 (147.8) 714  (129.8)
Thiamin(mg) 0.89 ( 89.5) 1.03 (103.5) 9.77 (77.0) 0.78 (78.6)
Riboflavin(mg) 0.78 ( 65.5) 0.83 (69.3) 075 (629) 0.70 ( 58.7)
Niacin(mg) 10.57 ( 81.3) 13.0  (100.4) 1.7 (907} 110 (84.8)
Calcium(mg) 386.7 (552 4455  ( 63.6) 4101 (5850 289.5  (41.3F
Iron(mg) 115 ( 96.6) 108  (90.0) 100 ( 83.5) 9.45 (787)
(N=71) (N=45) (N=60) (N=44)
Energy(kcal) 1209.3  (71.1* 10753 67.2° 13402 (78.8) 12409 (7797
Protein(g) 40.5 (675 334 (55.7)° 410 (683 369 ( 61.6)°
Vit A(pgRE) 249.2  ( 35.6)° 1889 (269 1414 (20.2° 2679 (382
Ascorbic acid(mg) 65.1  (118.4)° 51.5 (93.7° 741 (134.8) 572 (104.0)*
Female Thiamin(mg) 0.80 ( 80.9 0.63  (63.5° 068 ( 68.0" 0.65 ( 65.00°
Riboflavin(mg) 0.75 ( 63.0¢ 055 (463 070 ( 58.6/° 0.65 (54.9®
Niacin(mg) 9.1 (705 760 (584" 117 ( 90.08 100 (77.2%°
Calcium(mg) 3322 (474 2599  (37.1) 403.4 ( 57.6F 403.4  (57.6¢
Iron(mg) 85 (708 699  (58.20 104 (87.3¢ 80 (671"

abc : values with different alphabets in a row are significantly different at p <0.05 by Tukey test
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Table 6. Comparison of biochemical indices, anthropometric indicators and blood pressure of the elderly by gender and

region
Biochemical Male Female

indices Urban(N=37) RuralN=58) TotalN=95) Urban(N=78) RuralN=78) Total(N=156)
Total cholesterolimg/dl)  193.1 47.7 )"  192.5 (40.1 ) 1923 (429) 2142 (463 )* 200.5 (34.8) 207.0 (41.3 "
Triglycerides(mg/dl) 1309 (63.0) 120.4 (56.5) 124.1 (588 ) 1351 (43.5) 1329 (55.7) 133.1 (49.8 )
HDL-cholesterolimg/dl} 39.1 (7.7 ) 438 (9.2 ) 420 (89) 39.2 (9.0) 435 (11.5)** 41.2 (104)
LDL-cholesterolimg/dl) 127.8 (45.5 ) 124.6 39.6) 1255 (41.7) 1479 (459 y* 1305 31.6 ) 139.2 (40.1 )"t
HDL/Cholesterol 0.22( 0.08) 0.24( 0.08) 0.23( 0.08)'*  0.19( 0.06) 0.22( 0.06)**  0.21( 0.06)
Total protein(g/dl) 7.03( 0.67) 7.23( 0.74) 7.14( 0.77) 7.05(0.70) 7.26( 0.50)* 7.15( 0.62)
Albumin(g/dl) 3.85( 0.36) 4.14( 0.36)**  4.03( 0.38) 3.97( 0.53) 4.27( 0.39)***  4.12( 0.50)
RBC(10%mm?) 4.79( 0.52***  4.26( 0.38) 447( 0.51)MY 4.32( 0.34y***  3.98( 0.39) 4.16( 0.38)
Hematocrit(%) 42.1 (3.38)*** 38.7 (3.31) 40.0 ( 3.69)' 38.5 ( 2.82)*** 36.4 ( 3.63) 37.4 ( 3.40)
Hemoglobin(g/dl) 14.3 (1.33) 13.9 ( 0.89) 14.1 (1.09" 13.2 (1.23)* 12.6 ( 0.95) 129 (1.12)
Serum iron(ug/dl) 122.1 (24.4 y** 105.6 (29.2) 112.7 (28.2)''1100.8 (24.3 ) 99.6 (23.6 ) 100.0 (23.6)
MCV(fi) 88.0 (5.2) 90.8 (4.3 ** 898 (49) 89.2 (53) 91.7 (48 )** 903 (5.2)
MCH(pg) 300 (27) 327 (25) 317 (29) 305 (25) 319 (2.0 ) 312 (24)
MCHC(g/dl) 341 (1.8) 36.1 (2.5 )+ " 353 (25) 342 (23) 349 (2.0) 345 (2.2)
Glucose(mg/dl) 91.6 (24.6 )* 824 (9.3) 86.3 (17.6) 86.9 (20.1 ) 85.2 (189) 86.2 (19.5)
Height(cm) 1599 (5.8) 162.1 (65) 1613 (6.3)'11148.2 (6.0) 1499 (6.1) 149.1 (6.1)
Weight(kg) 57.7 (84) 553 (94) 56.2 (9.1)" 523 (8.5 )™ 480 (8.4) 504 (8.7)
BMI 225 (2.8 ) 21.0 (3.3) 215 (3.2) 23.8 (36 ) 213 (33) 226 (3.7)"
MAC(cm) 263 (24 ) 245 (28) 251 (28) 263 (3.7 )*** 246 (29) 25.5 (3.4)
TSF(mm) 136 (65 104 (39) 115 (5.2) 169 (5.2 )* 152 (49) 16.1 { 5.1 )1
MAMC(cm) 22.1 (2.5)* 212 (20) 215 (22" 21.0 (2.7 y*** 198 (1.7) 205 (24)
SBP(mmHg) 150.3 (26.6 )*** 126.1 (18.1) 135.1 (244 ) 140.1 (28.5 ***126.1 (22.9) 133.8 (26.8)
DBP(mmHg) 98.1 (16.8 )*** 81.0 (12.1) 873 (16.2 ) 94.0 (18.2 y*** 78.5 (12.5) 86.9 (17.5 )

1) mean(sd) MCV = hematocrit(%) x 10/RBC(10%)
MCHC= ((hemogiobin(g/dl)/hematocrit(%)) x 100
MAC : mid upper arm circumference

MAMC : mid upper arm muscle circumference
DBP : diastolic blood pressure

MCH=hemoglobin(g/dl) x 10/RBC(10%)

BMi(body mass index) : body weight(kg)/height(m?)

TS : tricep skinfold
SBP : systolic blood pressure

*  significantly different between urban and rural groups(*p <0.05 **p<0.01 **p<0.001)

' : significantly different between male and female groups(*p<0.05 p<0.01

t115.<0.001)
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Table 7. Frequency and percentage of the elderly by range of biochemical indices, BMI, and blood pressure
Range of Male Female
biochemical indices Urban Rural Total  x2(p)  Urban Rural Total  yx2(p)
Total low 7(18.92) 8(13.79) 15(15.78) 5( 6.10) 5( 6.17) 10( 6.13)
cholesterol normal 19(51.35) 35(60.35) 54(56.85) 44(53.66) 58(71.61) 102(62.58)
high 11(29.73) 15(25.86)  26(27.36) 33(40.24) 18(22.22) 51(31.29)
Triglycerides normal 30(81.08) 48(82.76) 78(82.10) 65(79.27) 66(81.48) 131(80.36)
high 7(18.92) 10(17.24) 17(17.89) 17(20.73)  15(18.52)  32(19.63)
HDL- low 27(72.97)  30(51.72) 57(60.00) * 69(84.15)  55(68.75) 124(76.55) *
cholesterol normal 10(27.03) 28(48.28)  38(40.00) 13(15.85) 25(31.25)  38(23.45)
LDL- normal 30(81.08) 49(84.48) 79(83.15) 53(64.63) 71(88.75) 124(76.54) i
cholesterol high 7(18.92) 9(15.52) 16(16.84) 29(35.37) 9(11.25) 38(23.45)
HDL/ low 14(37.84) 17(29.31) 31(32.63) 50(60.98) 28(35.00) 78(48.14) e
Cholesterol normal 23(62.16) 41(70.69) 64(67.36) 32(39.02) 52(65.00)  84(51.85)
Total protein low 5( 3.51) 701207y  12(12.63) 15(18.29) 4( 4.94) 19(11.65) *
normal 31(83.78)  42(72.41) 73(76.84) 65(79.27)  74(91.36) 139(85.27)
high 1( 2.70) 9(15.52)  10(10.52) 2( 2.44) 3( 3.70) 5( 3.06)
Albumin low 6(16.22) 4(6.90) 10(10.52) 7( 8.54) 3( 3.70) 0( 6.13)
normal 31(83.78)  54(93.10) 85(89.47) 75(91.46)  78(96.30) 1 3(93.87)
RBC low 3( 9.68) 23(39.66) 26(29.21)
normal 28(90.32) 35(60.34) 63(70.78) > 66(84.62) 35(44.87) 101(64.74) b
high 12(15.38)  43(55.13)  55(35.25)
Hematocrit low 11(31.43) 34(58.62) 45(48.38) * 28(35.44) 48(61.54) 76(48.40) b
normal 24(68.57) 24(41.38) 48(51.61) 51(64.56) 30(38.46) 81(51.59)
Hemoglobin low 12(35.29) 23(39.66) 35(38.04) 13(16.46) 15(19.23) 28(17.83)
normal 22(64.71)  35(60.34) 57(61.95) 66(83.54) 63(80.77) 129(82.17)
Serum iron low 2( 5.56) 8(16.33)  10(11.76) 13(16.88) 13(18.57)  26(17.68)
normal 33(91.67) 41(83.67) 74(87.05) 63(81.82) 57(81.43) 120(81.63)
high 1( 2.78) 0( 0.00) 101.17) 1( 1.30) 0( 0.00) 1( 0.68)
MCHC low 3(8.11) 3(5.37) 6( 6.31) 6( 7.59) 6( 7.69) 12( 7.64)
normal 28(75.68) 27(46.55) 55(57.89) bl 56(70.89) 49(62.82) 105(71.42)
high 6(16.22) 28(48.28) 34(35.78) 17(21.52)  23(29.49) 40(27.21)
BMI low 9(19.15)  31(37.35)  40(30.76) 16(13.33)  41(38.32) 57(25.11) b
normal 34(72.34) 50(60.24) 84(64.61) * 81(67.50) 59(55.14) 140(61.67)
high 4( 8.51) 2( 2.41) 6( 4.61) 23(19.17) 7( 6.54) 30(13.21)
SBP normal 24(51.06) 73(87.95) 97(74.61) ¥  87(72.50) 90(84.11) 177(77.97) *
high 23(48.94) 10(12.05) 33(25.38) 33(27.50) 17(15.89)  50(22.02)
DBP normal 21(44.68) 71(85.54) 92(70.76) > 74(61.67) 98(91.59) 172(75.77) b
high 26(55.32) 12(14.46) 38(29.23) 46(38.33) 9( 8.41) 55(24.22)
* : significantly different by y*-test(*p <0.05 **p<0.01 ***p<0.001)

MCHC : ((hemoglobin(g/dl)/Hematocrit) x 100
SBP : systolic blood pressure

73 AT B A9 IR FoE #of
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BMI(body mass index) : body weight(kg)/height(m?)
DBP : diastolic blood pressure
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HEg 42} x99 4¢ EI2HE FFo] 150me/
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Ae = UES ez E o gol e o
77 gesitn B} opgy FH2HE A3} PR
of i3k Foj7F 9T}

FAAEL FY =9 BF 170mg/dl ¢]5H YEH
BEAE APEU $H9T 42, AQE2 F97
Aolg Holx| YT} LDL-ZHLHE BT FHE
@A x=910] 125.5mg/dl, %42} x=91L 139.2mg/dl=
A ez} x9lo] felHoz Ee $E$ BYW, ¥R}
wQe AGEE F94 Hol7k dYort elz} xale
SA] :910] & w0l W) fAHOT BE FFL
B9t LDL-ZH2HEE EXs 59 ¥ 2%
HFe A9 (<160mg/dl)dl £3dct. HDL-Z
d2ESe ¥ah w219 Bl 42.0me/dl, o3 x9)
o W] 41 2mg/dlzA i FH Aol U
o} i BE 4] :9lo] B& w9ld us f97
o2 uglth HDL-Z8~818L 45mg/dlg 71502
HY, TA9 F&9 9y 8 25 FFA7} 7|3
Bll= 57 =

Nikkila & Heikkinen(1990b)& =3 83 HDL-
FY 289 FFo] Y =9 2F 31.0mg/dl1(0.80
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Table 8. Comparison of biochemical indices, anthropometric indicators and blood pressure of the elderly by region and age

Biochemical Urban Rural
indices 65— 74(N=15) >75(N=22) 65 — 74(N=40) >75(N=18)
Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Total cholesterol(mg/dl) 186.7 (47.4 )" 1976 (485 ) 190.7 (40.2) 196.3 (40.7 )
Triglycerides(mg/dl) 1300 (61.8) 1309 (65.2 ) 1277 (63.4) 104.1 (32,6 )
HDL-cholesterol(mg/dI) 373 (77 ) 404 (7.7 ) 443 (97 ) 426 (81)®
LDL-cholesterol{mg/dl) 123.1 (43.8) 1310 47.3) 1208 (37.9) 1329 (43.1)
VLDL-cholesterol(mg/dl) 26.1 (12.3) 26.1 (13.0) 255 (126) 208 (65)
HDL/Total cholesterol 0.21 ({ 0.09) 0.21 { 0.06) 0.24 (0.08) 0.22 ( 0.07)
Total protein(g/dl) 7.2 (03) 68 (0.7) 73 (06) 71 (09)
Albumin(g/d|) 39 (03)® 3.8 (03 41 (03) 40 (03)
RBC(10%/mm?) 48 (05 ) 47 (04) 42 (03 42 (03
Male Hematocrit(%) 429 (36) 414 (31) 389 (31 38.1 (37
Hemoglobin(g/dl) 147 (1.1) 140 (13) 139 (09) 13.8 ( 0.81)
Serum iron(ug/dl) 129.2 (296 ) 1169 (19.1 y* 106.8 (289 ) 1028 (306 )
N=17 N=30 N=51 N=32
Height(cm) 162.1 (49 1587 (59 ) 1634 (62 ) 160.1 (65 )"
Weight(kg) 615 (7.7 ) 55.5 (8.1 564 (95)® 536 (9.2)
BMI 234 (30) 220 (3.4)™ 2101 (34 208 (300
MAC 273 (227) 257 (24 ) 245 (29 ) 244 (27
TSF(mm) 121 (66 ) 145 (6.4 ) 103 (42 ) 104 (36 )
MAMC 235 (237) 212 (2270 213 (200 212 (19 )
SBP(mmHg) 1632 (253 ) 1430 (249 123.1 (169 F 1309 (19.2 )
DBP(mmHg) 106.7 (18.1 ) 934 (142 782 (104 ¥ 853 (134 )
N=49 N=29 N=40 N=38
Total cholesterolimg/dl) 2193 (51.4) 2072 (384 ) 1986 (38.0) 2026 (31.7)
Triglycerides(mg/dl) 1326 (43.7) 1349 (41.8) 121.3 (40.0) 149.3 (66.1)
HDL-cholesterol(mg/di) 394 (81 382 (79 ) 449 (10.1 ) 418 (13.0)*
LDL-cholesterol(mg/di) 153.4 (49.1 ) 1420 (41.5)* 1293 (346 P 1312 (282 )
VLDL-cholesterol(mg/df) 265 (87) 269 (83) 242 (80) 298 (13.2)
HDL/Total cholesterol 0.18 ( 0.05° 0.19 ( 0.06)° 0.23 ( 0.05 0.20 ( 0.06)"
Total protein(g/dl) 70 (0.7) 69 (06) 73 (04) 71 (05)
Albumin(g/dl) 40 (05) 39 (04 42 (03Y) 42 (04Yy
Female RBC(10%mm?®) 44 (03)° 41 (02)p 40 (03 38 (03
Hematocrit(%) 395 (27) 37.1 (23 370 (38) 358 (34
Hemoglobin(g/dl) 134 (10 128 (13 128 (08 ) 124 (10
Serum iron(ug/dl) 1060 (20.8) 95.3 (28.0) 106.0 (24.7 ) 918 (17.8)
N=71 N=45 N=60 N=44
Height(cm) 1496 (58 ) 1464 (57 F 1514 (60 ) 1476 (5.6 )
Weight(kg) 542 (84) 492 (76 ) 499 (88) 452 (73F
BMI 241 (34Y) 230 (38Y) 217 (340 207 (320
MAC 267 (40 ) 257 (29)® 248 (300 242 (28
TSF(mm) 171 (55 )¢ 161 (46 )" 160 (51)® 140 (45 )
MAMC 213 (29) 206 (2.2)* 19.7 (1.7 ) 198 (170
SBP(mmHg) 139.1 (285 ) 1406 (29.0 ) 1221 Q217 1315 (240 )
DBP(mmHg) 926 (183 ) 95.3 (18.1 )" 779 (132 ) 795 (118 )

1) mean(SD)abc : values with different alphabets in a row are significantly different at p<{0.05 by Tukey test
BMi(body mass index) : body weight(kg)/height(m?
TS : tricep skinfold

SBP : systolic blood pressure

MAC : mid upper arm circumference
MAMC : mid upper arm muscle circumference
D8P : diastolic blood pressure



001)Le= Aok MAFAFE B 44 HF 215,
2262 AAEAY dEH B4 HR x910] 5&E =2
o ¥} #213(p<0.05) 0.2 Ek, oz =219 A
FAE EA] 9lo] FE BT {93 (p<0.01)L
Z EUT B AGoA x0E5E e i a7
A (&%n T 1996 £8% 5 1995 29% - 4F
% 1986 738 1996) BAF =9 AL 160.9~
161.9cm, oAM= 146.2~148.6cm, AFL 9& 52.9
~58.5kg, oA} 43.8~53.1kg, MAFAFE EAF 207
~22.7, G&} 21.5~23.99) HAHEH ol9} Hus) &
o B ZAAA] g @#ARe AY B&d £F
olA:, FY HTEMFT FU FENLH AIFAE
9y 33 FHEAY9 oY $E UL Wol g%
o} A4 HAFE olstdt

AFIEA(TSF)E @A =919 7] 11.5mm,
Az x20L 16.1mmoIUEL, P EF EA] =&
:13.6mm o : 16.9mm)ol ¥& =9(g: 10.4mm
ol : 15.2mm)ell Hi& freHos g2 g e
AAAEHAMAC)E 22 HAo] 25.1em, & Hd
o] 25 5cm¥eH, Y BEF EA] flo] & =
Hd) foyoz g2 g et JeISE
(MAMC)E 2aF ##Fe] 215em, 9=+ ol 20.5
cmEA FR7}F =l vis fr9H o (p<0.001) =
€ %8 YRR E, 9 BT EA] k)10 F&o v
3 FoHos Ee e Ut Aeds by
A7zl B AF eyl He Held 2 A7z
o] ¢k e AFA B i e FFo|qitt
HAYFEAE SR wet eat 7lFsAdel A7l o
Fo AAFR S} vl F® BaAsL xelst
AR FLIEEHE AEA 3 T2 FAM
AHR-E7] B8] o] FAE AFsAol §lo] AR
2 YA e 47EES vuEpld e EAze 7
7t Qe Aoz ARG 3T &3] Szt =9
52 Ao A& AZHQ FE AUt AAH
o} H|@7|EXE AAshs o] AlFsitkn ot ol
o) ZF}E FUS B f B IdFdERRE BA UL
A7t FEFeFol oyt ¥& 9l B BT A
B3] #Fo] A, 0|2 A& AFAFR ZEHFE
Z2RHE ¢ YE AESo| o} FAHY F& x|
wokn, 982 = oA @A AJF o] 4Anle
Hlg) REHE Ao 2 A

F27) ¥ghg 23 A7 BE 135mmHg, A7t

¥4 -vhFgd - FAr)d - 241

134mmHge|H, B BT TA] ko] F&xLld B
& 724 (p<0.001) o2 & 3o ¥ghE Ve
g47) g4¢¢ 2 @2 w98 BFL 87.3mmHg,
AA20e 86 9ImmHgEA Y F9F Aol
Yoy, £57) 4 PR d BF A
xQlo] H& Qlo Hls] foFoE ¥ AL HA
ok "]k WAkl ael7t s ERte) oat B
5 a8y HYo) &3 59159 80| oF 25%0)]
o2& AL & F UAHTable 7).

YU Q5] BMISH Eeke] A4S R EE 4
HEH Table 7 Ueld A o], dxpe} o2} 4]
Fo A FAEN(20~27)0 &3h= Alge) Wl-gL 60
BAE Hlsstg ot B|AS WYl &8 o] Hd
7 g2 A Yt & g3l =902 BMIAIS 200]
2R AFEFA =09 ujEo|(31%) AxtEc
(25%) 3t Eki, A=k ZAgole BMI 270142
24 AFFoel =909 v&o|(13%) FAHE%)Ech
H A e EA19 H& x99 Hgkkel Aol
2 28 3 AS v& =9o] ¢ vl Ao g
st} & BMIZE 20018190 vl&o] =AE 19%, &2
37%% 3, whae) AP =L A7} 9%, &
o] 2% Pt AR A AT HE xRlo] A xQ1R
o & x90) ¥ B AL &+ IUcHTable 7).
EAO ARs oz} 8l FoA AFHTR] =09 HlE
€ 19%At e dd BF A =919 ¥ o
€0] o Eton 53 dat k918 £A] xRl0] F&
wolel wls) $&7]9) B3y W BF 4] ¥ v
22 Rt old 4uE B u, A xgle] 2L
Aol FA Bo) FH YT L F U

2) MYA| U A AFME Yju

A9 5 Q19 JFAE AAAS 4 ke H
A% A3 Table 834 2 ZAMUA =919 A% 3
AF & AFYPER Aol7} JETHE AME o 65~74
A EA 2 FE g e BF A% 4 AFS 47
162.1cm, 61.5kg, 163.4cm, 56.4kg= o) & 3= EE
A% 2 AF HTFAQ FR} 167cm. 64kg(F=EAIY
A% 1995)7 vlazs] B o, A AFol Az 7t
BAEY, 53] ¥& =99 HFL 7.6kgol t 7}y
9 £ x%lo] 25kgAE AW AR} & RjolE B
o). o A1e) A$-= 149.6cm, 54.2kg, 151.4cm, 49.9
kg 28 71$X2 154cm, 54kgoll Bla AgL BF



242 - ©A 9} F& Q52 ook

HAx, AFE A k2 o7t YR F& =
e 4.1kg © 7MY 754 ol dollME EA 2 ¥
& 32} =22 158.7cm, 55.5kg, 160.1cm, 53.6kg,
2} :912 146.4cm, 49.2kg, 147.6cm, 45.2kgl.2
71221 Yq z+z} 166cm, 60kg, 152cm, 51kgs} B
T g 64~75H 0| MR 2] Zlo]7t W o R
AFEE F& Qo] o /b9 vET FEE YERN
o AFEUIFA (TSR & 94 =919 A4 5& 9
o] ZA] 754 o] Erk Ao e gig e
ek &} x919) e 754 oY H&E Qo]
65~ 744 ZA] =Rlof H|F FojAoe e ghg By
o AL EH(MAC)E F =9 EF 65~744 =
Al QoA F&e F dEF HE foHoR &
£ g By A9 2858 (MAMC) = gAF =9
9] A$ 65~T4419] EA] =Rlo] ThE dA# Tl vl
FoHoT & #T HUL A U= =AY
65~T4xlTe] FEY F AT vlF] FefHoz =
2 e B @A =909 B £57) 8L 65~
744 £4] 1c9l0] 163mmHge XHOH, oA T
SERGINDIE S ECE-IR S S = PR
S B4 Q0] 65~T44 FE =0l H3f FfHo
2 ¥ g BT 7] ¥4E BE @R 2909

= A9 65~T4HITo] A T54) ol4t, w&9
F dgTol we) FoHoR ¥ e HYx, oz}
o] ASE F dFTAA BF BA x9l0] & =
o & FreoHo R F& e Bt

29 9 B

SEAGA AFeR= 654 o4 EA =91 1314,
oz2b =9l 231%E dideE 19963 8¥olA 1044
Z2A Aol xA}, AAAS, A3 HALE AAlst
A, 2 Ade vhgd 2

1) ZAMRERE AA =919 G4 AHAHE ok
AEEAG AFtue BE YLt 3EF v
&tden, 53] RDAY 75%°l w|gd ¥&= H3te
o S, v A 2y, R ERIY B2
+ E30T

2) 4. 9%, 24, FAES, A, oS
, BETE, AFAG] =159 F%2 A
14 FFE vl

3) 22 =919 B, FE =YL EA =906 s

B &
ey

Fole ohiAe oA HH7} SR BHD S A
Jatme BE Gokhe HA7 B4 mQun 2ERY
2. Wk A, HolRld] dae fedos AT v
748} At F& welo] BA) :Qlo) w3 HE A,
Eolzig Adlsine BE goid 437} Bk, o
WA, ook, Bgre FOIHOE E.

5 @Hdl B FYx AAE B AR w3 5
& WU =908 257 R98 Aol ohiAw @ol
FHESE Pgac) A ade 43S HIT

5) BAlsh 5& W =9 BF B AR § 2
d2dg, F47%. LDL-2d20E, 5 9oid, o
Bul, WY B2 FTYFE AR Sagont
HDL- 228§ $5& EAg) 52 1 5% 4 o
AEAA F)EAe AU & 9 = 1A
QP 4T, AkEas, ARy PaA
7 AR BTk BT & 154 o ol :2209)
Y7, AmheEan +ES BAPEN Hoh Rein

6) AR ol¥xle BEE NY 1ElAdE]

A EG 5 Ffe oA 290 B B3 X 9He
2 29, F 29 BF EA] 0] & x1ld B3
Fe28E, $44%, LDL-2¥2HE, HDL-Zd 2
HE9 WA vlgo] T dY =% EF HET,
FutEAY, HRIZH FEE 5 =0 BEA =Y
o H]3f Bl dE el Sk vl&ol o ¥k

7 gA =9 A% H2 161.4cm, 92 =UL2
149.1emol R 1, MFL2 F& o] 56.2kg, At =
o} 50.4kgolt. A Q¥R HY FF AFL Gy
BE FE Qo] BA = Bo} IA YERR AT
A 5, desiEd, AgsesEde] B3EA
T 5A xRlo] 2 =9 2o o ZA vyt A2
FA 5 Hie =AG &, dU EF F4Ee
ST 22 HY 29 BF wE 20 BA =
ol HlE] HMFTFF vlEo] R FAFTY ulES
EA m9o] #T w57 %, #H7] g2 ¥
BE EA] 2Qlo] H& o] wE) FYHeE &
e B, n¥Ye v ek FojH o it

ol del AFHE Tt B FEAY =RAELS
G AHANI} FEepA] ZRE & A3, ol I
AE A% o] AT Helol & Aew AEn. o



A GoM GENAEEe] AGErkd 1 A 9
FHoE MY YT FLoIND FE A =UFH =
A8} 754 o] 6z} :=lo] H4 Ak Fdo] Hof
oF grtn Azttt EE FYHY BT 8L =
AEY 9Y: AH, 58 99 vEd A #E, g
BEE F7HE F e Wo] EiFHoof it
I A7 24 eQlol W F2 xS FEY o
P F2] Bk, AFFF vl go] gleve
ol MAAE + & EF] RTHI, =A xS
£ 5& =90 vla Ze28E, FHAW, LDL-E#
=€, HDL-Z2d2H &9 8|34 vl&o] %}, 21
g3, AT vl&e] o2 o)F /T F U
T YN 230l a7 E

o2

HO

7ol (1986) : A A AF ke FFAHAH % A4
B E FA . §F opsraa] 19(1) 1 52-65

A7 - olAY - g & - AA(1997) : AFA Y x99
FFAH AL - 1. AEED, ARE D dF2 AAA
o - X GALy] o 2F8F3] %] 24) : 556-567

ZAATF1995) : A A, o & wAL AL

A7 - FAH(1989) - EAlo] AFsE Al 4ok
Aeiel A7l B ZALQT. FFY S A
22(3) : 175-184

uheFat(1996) : £ AA5SF xS 49 9 AGALH
FAL} FAlo] wqlEe] FF % A A Al
slAlE dFAel B4 AEES xUE S9d
goF Aeel A FF vlA = Y. A GA1Y
F e8] =] 1(2) : 228-238

uhoka} - o] :(1996) 1 AV|YH A FRxAH} J24Y
229 FFAi# gl ABRA 20 Hlw FF
&8 =] 7(1) : 39-50

BAER3(1997) : 95wl ok 2 A 7 B A

&%) - utekat - FAL - ww] - g - 5 xH1996)
CEA AAER 289 9% 9 AR A8
FAlol x5 gk % A7 Al A& o
FAAAST ddr AW AFIH I YA
1(1) : 79-88

£a9% A7 - 20]4(1995) : AME B M G xa
2] oo} AZPFE(FdA AN 2 ARYH A%
). $74 948k =] 28(11) : 1100-1116

Aol - A4 o)W L(1987) : Vo] AolA3 Aldst
A7 Fg AT - 1. AL FAHeR -
Fof opal gke} 5] 7] 16(4) © 317-322

ol&d - WA - o]d% - beFR(1994) : AV = FE A Y
AL A7 D AN Ae A} FFFEYEH
3}3]2] 5(2) : 135-144

¥4 - utbFd - Ao - 243

olf & - P2of - A4(1986) 1 8] Ae)HA Aldg
A7gd e B A7 1. HEAG L FAL2 - ¥
g P4 el 2] 15(4) : 7280

9% - Ju5(1986a) - AHAY x4 G B A3
of B A7 - 1. Aedst A7haeste] A9 -.
=Y 219 2] 19(5) : 315-322

244 - JU5(1986b) - YF A xale FoF 3 ARA
el Y AF - 1. AS, ¥, A4, AR HAY
o 8 u|e s - $5y oFeha) A 19(6) : 382-391

29% - JPKI9) : FAEAAY 218 AeP R A
7 eRel @R AF. FF G P4 I 2] 204) : 346-
353

AEY - A 3(1988) : £A Ao AFee ke Y
Aol B3 AT FFY ¢ 21(1) 1222

g oF23)(1995) : A9 FVAF Al 6 2 AA

FFAEEANE A FQTA(1988) - AE Y 249 £
%

U3 (1996) : xAEL] AMNAZA s} AAw 34 g
Zbe) Bl - W FAMEA, e ds, 2.
x| 5 AF8] o 9F 813 2] 1(3) : 405422

B743)(1998) : =S8 A el o] Hio]4E HoL
Mgt 5-¢53 AT 7(1) : 153-165

B35 - A7) - wHEA(1998)  F3AY kg GER
49 YA - 1. A 9 R A - A
3/ % oFeta] 2] 3(1) : 76-93

e - AYIE(1997) - AFAY xqle] dFARRA -1
AAAZ, 2 A A AAGN A - G4
3] of o} 8} 3] 2] 2(4) : 568-577

Fe9 - HHG096) : 209 AAE B Gk H A
T A7 YT Y Y4 F e A 25(6) 1 1055-1061

Axelson ML, Penfield MP(1983) : Food and nutrition relat-
ed attitudes of elderly persons living alone. /NE 15(1)
: 23-27 '

Brunner D, Weisbort J, Meshulam N, Schwarz S, Gross J,
Saltz-Rennert H, Altman S, Loebl K(1987) : Relation
of serum total cholesterol and high density lipopro-
tein cholesterol percentage to the incidence of definite
coronary events : twenty-year follow-up of the Dono-
lo-Tel Aviv prospective coronary artery disease study.
Am J Cardio 59 : 1271-1276

Cannon RK(1958) : Hemoglobin standard. Science 127 : 1376

Darnton-Hill 1(1992) : Psychosocial aspects of nutrition and
aging. Nutr Rev 59(12) : 476479

Davies L(1990) : Socioeconomic, psychological and educa-
tional aspects of nutrition in old age. Age and Ageing
19 : 3742

Friedwald WT, Levy RI, Fredricken DS(1972) : Estimation
of the concentration of low density lipoprotein cholest-
erol without use of the preparation ultra centrifuge.
Clin Chem 18(5) : 499-502

Gibson RS(1987) : Principles of nutriitonal assessment. Ox-



244 - TA 9 FE AEY JIAUH

ford University Press

Ives DG, Bonino P, Traven ND, Kuller LH(1993) : Morbi-
dity and mortality in rural community-dwelling elder-
ly with low total serum cholesterol. J of Gerontol : Me-
dical Science 48(3) : M103-M107

Nikkila M, Heikkinen J(1990a) : Serum cholesterol, high-
density lipoprotein cholesterol and five year survival
in elderly people. Age and Aging 19 : 403408

Nikkila M, Heikkinen J(1990b) : High-density lipoprotein
cholesterol and longevity. Age and Aging 19 : 119-124

Posner BM, Jette A, Smigelski C, Miller D, Mitchell P(1994)
: Nutritional risk in New England elders. J of Geron-
tol . Medical Science 49(3) : M123-M132

Posner BM, Smigelski CG, Krachenfel MM(1987) : Dietary
characteristics and nutrient intake in an urban home-
bound population. J Am Diet Assoc 87(4) : 452456

Rudman D, Feller AG, Hoskote NS(1987) : Relation of se-
rum albumin concentration to death rate in nursing

home men. J Parent Enteral Nutr 11(4) : 360-363

Schafer RB(1982) : Sodial-psychological factors in the die-
tary quality of married and single elderly. J Am Diet
Assoc 81 : 30-34

Schlenker ED(1984) : Nitrition in aging : pp.183-184, Ti-
mes Mirror/Mosby College Publishing

Simons LA(1986) : Interrelations of lipids and lipoproteins
with coronary artery disease mortality in 19 countries.
Am J Cardiol 57 : 5G-10G

Viteri FE(1987) : Nutrition-related health consequences of
urbanization : Food and Nutrition Bulletin 9(4) : 33-49

Walker DL, Beauchene RE(1991) : The relationship of lonel-
iness, social isolation, and physical health to dietary
adequacy of independently living elderly. J Am Diet
Assoc 91 : 300-304

Yearick ES, Wang MSL, Pisias SJ(1980) : Nutritional status
of the elderly : Dietary and biochemical findings. J of
Gerontol 35(5) : 663-671



