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ABSTRACT

This study aimed at investigating correlation of nutrients intake and serum lipids in middle-aged
korean male and female workers. One hundred sixty eight(male:105, female:63) for adult aged
30~59yr(average age male;36.5yr, female:44.5yr) were selected as subjects during 2 months, from
April to May, 1996. Nutrients intake status was investigated by questionnaire, 24-hour recall method.
Antropometric assessments, serum lipids and blood pressure of the subjects were investigated. The
results as follows:

1. Nutrients intake status; male was superior to female., Vitamin A intakes of 40~49yr group were
inferior to other group but amounts of intake were above Korean RDA(recommended dietary
allowances). Intakes of calcium and vitamin C of 30 ~39yr and over 50yr group in female were be-
low Korean RDA. In overweights group of male and underweight group of female, most nutrients
intake were increased than other groups.

2. Antropometric assessments; female was higher than male in BMI (body mass index). All subjects
increasingly with age were increased in BMI.

3. Blood components were above normal range in triglyceride in both sexes and all subjects
increasingly with age were increased in level of serum lipids and blood pressure, especially in
male’s forty and in female’s fifty were higher than other groups in serum lipids and blood press-
ure, In overweights group, serum lipids and blood pressure had a significantly (a=0.05) increasing
tendency in both sexes.

4, Serum lipids and connected factors; atherogenic index correlated positively with triglyceride,
total-chol(total cholesterol), LDL-chol(low-density-lipoprotein cholesterol) and negatively with
HDL-chol (high-density-lipoprotein cholesterol) significantly (P<0,001). Systolic blood pressure
correlated positively with total-chol and diastolic blood pressure correlated positively with
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total-chol, LDL-chol significantly(P <(.05).
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. Serum lipids and nutrients intake status: energy correlated positively (P<0.05) with BMI, diet-

ary fiber correlated positively with LDL-chol(P<0.,05), calcium correlated positively with
triglyceride, atherogenic index and dietary fiber correlated negatively with BMI in male signifi-
cantly(P<0.05) Triglyceride correlated positively with vitamin C and phosphorus correlated
negatively with BMI in female significantly (P<0.05).
Above results, in male’s forty and in female’s fifty were liable to variation in terms of serum lipids
and blood pressure. As increasing triglyceride, total-chol, LDL-chol and decreasing HDL-chol
increased atherogenic index that suggest increasing risk of atherosclerosis. But, this point will be con-

sidered more subdivided study.

Key words: middle-age, nutrient intake, serum lipid, atherogenic index.
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Table 1. Age distribution, education degree, monthly income, monthly mean food cost, living places
Standard unit (%)

o Sex Men Women
Division
Age 30~39yr 89 ( 84.8) 17 ( 27.0)
distri- 40~49 yr 12 ( 11.4) 29 ( 46.0)
bution > 50yr 4( 3.8) 17 ( 27.0)
Total 105 (100.0) 63 (100.0)
uneducated 3( 2.6) 2( 31
Elementary school 0( 0.0 4( 6.3)
Education Middle school 3( 2.6) 14 ( 21.9)
degree High school 46 ( 44.3) 29 ( 46.8)
College or Univ. 53 ( 50.5) 14 ( 21.9)
Total 105 (100.0) 63 (100.0)
20,000~ 50,000 0( 0.0 2(x3.1)
50,000~ 100,000 19 ( 18.4) 10 ( 15.6)
Monthly 100,000~ 150,000 67 ( 63.2) 28 ( 43.8)
income 150,000~ 200,000 19 ( 18.4) 23 ( 37.5)
Total 105 (100.0) 63 (100.0)
> 15,000 8( 7.9 4( 6.3)
Monthly 15,000~ 25,000 36 ( 34.2) 10 ( 15.6)
mean 25,000~ 35,000 36 ( 34.2) 10 ( 15.6)
food 35,000 ~ 45,000 19 ( 18.4) 16 ( 25.0)
cost 45,000~ 55,000 6( 5.3) 19 ( 31.3)
55,000 ~ 65,000 0( 0.0 4( 6.3)
Total 105 (100.0) 63 (100.0)
Seoul or large city 49 ( 47.4) 29 ( 46.8)
living Small & medium city 53 ( 50.0) 29 ( 46.8)
places Country 3( 2.6) 5( 6.4)
Total 105 (100.0) 63 (100.0)
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Table 2. Sex distinctional nutrient intake status (person /day)

Men (n= 38) % RDA Women(n= 32) % RDAY
Energy (Kcal) 2394.8 +122.9V 96 1929.8 + 122.9"% 96
Protein (g) 111.2 £+ 6.2 148 85.9 + 5.9% 143
Fat (g) 60.6 + 6.8 4.8 £ 7.6
Carbohydrate (g) 338.7 + 15.6 285.3 + 17.5*
Fiber (g) 52 + 0.6 41 £ 0.4 .
Calcium (mg) 692.7 + 57.5 99 525.3 + 55.5* 75
Phosphorus  (mg) 1402.8 + 79.9 1048.5 + 64.4* .
Tron (mg) 217 + 1.6 181 165+ 16 92
Vit. A (R.E) 1379.8 +283.6 197 624.5 + 125.4* 89
Vit. B, (mg) 1.39+ 0.14 107 0.96+ 0.13* 96
Vit. By (mg) 1.06+ 0.06 71 0.75+ 0.07* 63
Niacin (mg) 172 + 1.3 101 13.8 £ 1.4 106
Vit. C (mg) 63.8 £ 8.2 116 452 + 5.1 82

1) Mean+Standard Error

2) Significant between male and female subjects by student’s t-test, * P < 0.05, * P < 0.01, = P < 0.001
3) Not significant at a=0.05 as determined by one-way analysis of variance
4) % of recommended dietary allowances for Koreans (6th revision, 1995)

Table 3. Age distinctional nutrient intake status in male subjects (person /day)

30~39 yr (n=35) 40~49 yr (n=3) F value ?
Energy (Kcal) 2399.7 +122.9 2336.7 +446.6 0.02 N3
Protein (g) 111.9 + 6.5 102.0 + 20.2 0.18 ™
Fat (g) 67.3 * 29 62.3 £ 2.0 1.60 NS
Carbohydrate  (g) 3325 * 16.6 325.6 + 51.3 0.01 ™
Fiber (g) 153 = 1.9 197 = 7.5 0.41 N8
Calcium (mg) 703.16 £ 52.5 642.5 £ 67.1 0.1
Phosphorus (mg) 1702.9 + 72.1 1081.1 +181.9 0.77 NS
Iron (mg) 219 + 15 20.3 = 1.6 0.44 N
Vit. A (R.E.) 1510.8 + 277.2 815.2 +127.1 0.43 7
Vit. B, (mg) 1.42 £ 0.12 1.07+ 0.15 0.17 ™
Vit. B, (mg) 1.01 = 0.05 1.03+ 0.12 0.19 ™
Niacin (mg) 172 = 1.3 169 £ 1.4 0.25 N8
Vit. C (mg) 63.2 £ 8.4 71.5 = 5.6 0.05 ™

1) Mean+Standard Error

2) F values for terms are based on one-way analysis of variance

3) Not significant at «=0.05 as determined by one-way analysis of variance
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Table 4. Age distinctional nutrient intake status in female subjects (person /day)
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30~39 yr {n=7) 40~49 yr (n=13) > 50 yr (n=12) F value?
Energy (Kcal) 1672.3 = 183.37 2056.5 +204.5 1942.6 £219.9 0.68 NS
Protein (g) 825 =+ 102 95.9 £ 12.3 772 £ 6.2 1.00 M
Fat (g) 46.1 = 3.1 411 = 4.2 47.8 = 53 0.27 NS
Carbohydrate (g) 240.7 = 18.3 300.9 + 35.4 291.4 = 235 0.90 N
Fiber (g) 10.2 = 0.5 7.3 £ 0.5 85 £ 0.4 0.42 8
Calcium (mg) 550.6 = 43.5 604.8 = 71.9 475.7 + 68.8 1.08 NS
Phosphorus (mg) 1223.4 £ 195.6 1067.5 +100.3 1090.2 £102.4 0.38 8
Iron (mg) 152 £ 1.6 18.1 = 1.8 157 =+ 1.8 0.22 N
Vit. A (R.E.) 917.6 £ 12.7 817.9 +118.7 344.7 £ 96.5 2.23 N
Vit. By (mg) 0.87x 0.12 1.02x 0.14 0.96x 0.14 0.70 ™
Vit. B, (mg) 0.81x 0.08 0.74+ 0.08 0.73t 0.05 0.03 s
Niacin (mg) 133 £ 1.3 155 + 1.5 124 £ 1.3 0.33 1
Vit. C (mg) 324 £ 31 41.0 £+ 3.2 57.3 = 3.3 1.31 7
1) Mean+ Standard Error
2) F values for terms are based on one-way analysis of variance
3) Not significant at «=0.05 as determined by one-way analysis of variance
Table 5. Weight distinctional nutrient intake status in male subjects (person /day)

Underweight group  Normal-weight Overweight group F value ?

(n=10) group (n=23) (n=5)
Energy (Kcal) 2238.6 x130.2 " 2371.3 +£125.4 2819.0 *£647.5 1.14 MY
Protein (g) 97.7 + 11.6 116.3 = 7.8 114.2 = 21.3 0.84 ™S
Fat (g) 27.1 = 6.4 23.3 + 33 232 £ 9.1 0.17 ™
Carbohydrate (g) 316.5 £ 21.8 328.2 + 20.6 380.6 = 60.1 0.77 N
Fiber (g) 10.9 = 2.2 16.8 £ 2.7 195 £ 5.1 1.24 8
Calcium (mg) 453.6 £ 759 477.0 + 58.6 686.0 +207.3 1.16 NS
Phosphorus (mg) 870.1 +104.8 1004.0 + 86.5 1130.8 +273.7 0.69 NS
Iron (mg) 202 £ 1.3 214 = 14 266 = 1.6 1.32 %
Vit. A (R.E.) 1611.1 +£702.8 1627.9 +344.9 354.3 £137.1 1.16 M
Vit. By (mg) 1.17+  0.52 144 =+ 0.53 1.60+ 0.65 0.41 M
Vit. B, (mg) 091+ 0.21 113 = 017 1.06+ 0.25 0.38 N8
Niacin (mg) 15.5 + 21.09 18.2 =+ 0.69 15.5 = 0.58 0.46 ™
Vit. C (mg) 475 = 11.0 375.8 + 11.3 41.3 £ 139 2.06 NS

1) Mean+Standard Error
2) F values for terms are based on one-way analysis of variance

3) Not significant at «=0.05 as determined by one-way analysis of variance
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Table 6. Weight distinctional nutrient intake status in female subjects (person /day)

Underweight group

Normal-weight

Overweight group

F value ?
(n=5) group (n=19) (n=6)
Energy (Kcal) 2278.2 +449.9V 1884.8 +145.1 1818.5 £231.7 0.76 Ns¥
Protein (g) 81.8 = 8.4 88.6 £ 8.1 82.2 = 14.4 0.14 NS
Fat (g) 28.4 + 9.9*¢ 19.1 + 3.4 11.8 + 2.3° 3.99*
Carbohydrate (g) 294.6 = 21.2 2921 = 257 258.8 * 32.3 0.34 8
Fiber (g) 10.2 £ 5.4 7.3 + 11 9.7 £ 24 0.56 ™
Calcium (mg) 386.2 £ 84.9 390.1 £ 58.1 272.9 + 66.1 0.76 S
Phosphorus (mg) 1146.4 +203.9° 760.6 + 81.9° 717.7 +124.6° 3.87*
Iron (mg) 16.8 £ 2.1 173 £ 2.3 145 = 23 0.10 N
Vit. A (R.E.) 563.4 £122.6 641.6 £157.2 771.8 £326.2 0.15
Vit. By (mg) 1.14+ 0.23 0.82+ 0.12 1.18x 0.25 2.01™
Vit. B, (mg) 0.68x 0.12 0.73+ 0.12 0.82+ 0.09 0.39 8
Niacin (mg) 10.8 £ 0.82 144 £ 091 145+ 0.89 0.40 ™
Vit. C (mg) 347 £ 9.3 50.5 = 11.3 39.3+ 10.1 0.92 s

1) Mean+Standard Error

2) F values for terms are based on one-way analysis of variance * p<0.05

3) Not significant at «=0.05 as determined by one-way analysis of variance

4) Means with different letters(a, b) within a column are significantly different from each other at a = 0.05 as de-

termined by Duncan’s multiple range test (a>b)
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Table 7. Age distinctional body measuring states

HolrloF RAEFERAE

e
. Ag 30~39yr 40~49yr = 50yr TOTAL
measuring value
n =89 n=12 n=4¢4 n = 105
I‘g Weight (kg) 63.7+0.8Y 62.1+0.6 61.3+0.4 63.4+0.8%Y
N Height (cm) 168.8+0.5 167.5+0.4 165.0+1.2 168.4+0.5™
BMI? (kg /m?) 22.4+0.2 22.1+0.2 22.8+0.4 22.4+0.3"Y
w n=17 n =29 n=17 n =63
I\C/)I Weight (kg) 57.9+0.7 56.9+0.4 57.5+0.6 57.4%0.7
E Height (cm) 157.6+0.5 155.9+0.5 155.2+0.3 156.1+0.6
N BMI (kg /m?) 123.4+0.3 23.5+0.2 23.9+0.2 23.6+0.4
1) Mean+Standard Error
2) BMI : Body Mass Index
3) Not significant at a=0.05 as determined by one-way analysis of variance
4) Significant between male and female subjects by student’s t-test, ** p<0.01
Table 8. Sex distinctional blood component and blood pressure
Sex
Men (n=105) Women (n=63) Normal range
Blood component
Triglyceride (mg /dl) 137.15+9.34Y 132.02+£9.26N52 35~130
Total-cholesterol (mg /dl) 171.70+3.40 181.33+5.23N8 130~230
HDL-cholesterol (mg /dl) 52.52+0.78 45.60%1.44** ¥ 45+12
LDL-cholesterol (mg /dl) 98.21+3.14 113.90£5.56* <130
Atherogenic index 2.43+0.12 3.54+0.33" .
Systolic blood pressure(mmHg) 123.90+1.43 128.09+1.78N5: <140
Diastolic blood pressure(mmHg) 80.76x1.15 84.40+1.40* <90

1) Mean+Standard Error

2) Not significant at #=0.05 as determined by one-way analysis of variance
3) Significant between male and female subjects by student’s t-test, * p<0.05, * p<0.01, ** p<0.001
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Table 9. Age distinctional blood comiponent and blood pressure in male subjects

Age . ”
Blood component 30~39 yr(n=89) 40~49 yr(n=12) >50 yr (n=4) F value?
Triglyceride (mg /d?) 134,83+10.23 Y 147.33+29.04 158.25+37.22 0.19 Ns3)
Total-chol (mg /di) 169,09+ 3.64 187.50:£10.91 182.50+15.21 1.69 N
HDL.-chol (mg /d!) 52.97+ 0.82 49.75+ 2.87 51.00+ 2.04 0.94 ™8
LDL.-chol (mg /di) 95.45+ 3.28 118.00+ 9.61 100.25+21.56 2.69 NS
Atherogenic index 2.33+ 0.12 3.13+ 0.58 2.59+ 0.34 2.20 N
Systolic blood pressure 123.26+ 1.55 130.00+ 4.08 120.00+ 7.07 1.28 N8
(mmHg)
Diastolic blood pressure 80.11+ 1.25 85.83+ 3.36 80.00x 5.77 1.25 N
(mmHg)
1) Mean+Standard Error
2) F values for terms are based on one-way analysis of variance
3) Not significant at =0.05 as determined by one-way analysis of variance
Table 10. Age distinctional blood component and blood pressure in female subjects

Age ,
Blood component 30~39yr(n=17) 40~ 49yr(n=29) =50 yr(n=17) F value ¥
Triglyceride (mg /di) 116.53+16.88 V 129.00+12.82 152.65+20.29 1.07 N9
Total-chol (mg /d!) 183.00+12.85 176.62+ 7.17 187.71+ 8.33 0.39 N8
HDL-chol (mg /d!) 46,18+ 3.21 44.34+ 1.91 47.18+ 2.84 0.35 78
LDL-chol (mg /di) 120.00+14.75 11234+ 7.41 110.47+ 7,70 0.23 N8
Atherogenic index 3.84+ 0.85 3.29% 0.31 3.64+ 0.75 0.24 N
Systolic blood pressure 127,06+ 3.06 12724+ 271 130.59+ 3.69 0.36 ¥
(mmHg) 184,71+ 2.86 82.07+ 2.13 88.24+ 2.61 1.58 NS

Diastolic blood pressure
(mmHg)

% Total-chol is total cholesterol, HDL-chol is high-density-lipoprotein cholesterol and LDL-chol is low-density-lipo-

protein cholesterol
1) Mean + Standard Error

2) F values for terms are based on one-way analysis of variance

3) Not significant at a=0.05 as determined by one-way analysis of variance

kA Frtete AEE JeEldon, o L
atherogenic index”} 40thol A Hux= L}E}LHE}
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Table 11. Weight distinctional blood component and blood pressure in male subjecs

weight Underweight Normal-weight Overweight .
Blood component group(n=21) group{n==67) group(n=17) F value
Triglyceride (mg /d?) 105.90+14.81V% 121.96+8.51° 235.65+35.29° 13.63**
Total-chol (mg /di) 159.57+ 6.90° 170.52+4.15° 191.35+ 8.65* 4.26*
HDL-chol (mg /d!) 54.71+ 1.317 53.48+0.92° 46.06+ 2.15° 7.76"*
LDL-chol {mg /d?) 88.86+ 5.89° 97.70+3.89%® 111.76+ 8.85° 3.47*
Atherogenic index 1.99+ 0.18° 2.31+0.12° 3.46+ 0.45° 8.26™*
Systolic blood pressure 120.00+ 3.23 124.33+1.73 127.06+ 3.91 1,178
(mmHg)
Diastolic blood pressure 76.67+ 2.87 81.64+1.40 82.35+ 2.64 1.628

(mmHg)

¥ Total-chol is total cholesterol HDL-chol is high-density-lipoprotein cholesterol and LDL-chol is low-density-lipo-

protein cholesterol
1) Mean + Standard Error

2) F values for terms are based on one-way analysis of variance * p<0.05, ** p<0.01, ** p<0.001

3) Means with different letters(a, b) within a column are significantly different from each other at a = 0.05 as de-
termined by Duncan’s multiple range test (a>b)

4) Not significant at «=0.05 as determined by one-way analysis of variance

Table 12. Weight distinctional blood component and blood pressure in female subjects

Weight Underweight Normal-weight Overweight ”
Blood component group{n==6) group(n=39) group(n=18) Fvalue
Triglyceride (mg /d!) 97.33+17.51V% 116.97+9.97° 176.17 +20.35° 5.41™
Total-chol (mg /dl) 163.00£12.98° 169.36+5.65" 213.39+ 9.64° 9.69 =*
HDL-chol (mg /d!) 51.17% 2.86* 47.69+1.55a° 39.22+ 3.23° 4.66 *
LDL-chol (mg /d/) 92.83+12.53° 102.38£5.71° 145.89+11.65* 8.33 ™
Atherogenic index 2.26+ 0.37° 2.79+0.23° 5.57+ 0.89° 9.67 **
Systolic blood pressure 116.67+ 4.94° 127.95+2.26* 132.20+ 3.08* 2.90*
(mmHg)
Diastolic blood pressure 71.67x 4.77° 85.64+ 1.79% 86.10+ 2.31° 4.61*

{mmHg)

¥ Total-chol is total cholesterol, HDL-chol is high-density-lipoprotein cholesterol and LDL-chol is low-density-lipo-

protein cholesterol
1) Mean * Standard Error

2) F values for terms are based on one-way analysis of variance * p<0.05, * p<0.01, ** p<0.001

3) Means with different letters(a, b) within a column are significantly different from each other at a = 0.05 as de-

termined by Duncan’s multiple range test {a>b)
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Table 13. Correlation in serum lipid influencing factors in male subjects

Trigly Total HDL LDL Atheroge

-ceride -chol -chol -chol BMI -nic index
BMI 2505 .1089 —.0675 .0261 .1555
Atherogenic index .6426*** .9298*  — 8102™* .7806™* .1555 .
Systolic blood pressure .2065 .3333* —.1688 .2372 .2713 .3589*
Diastolic blood pressure .0445 .3301* —.0089 .3335¢ .1445 .2331
Nutrient intake
Energy —.0885 1103 1360 —.1144 3247 —.1454
Protein —.0604 .0757 .1476 —.0945 .2264 —.1047
Fat —.2166 .2644 2011 —.2427 .3163 —.3102
Carbohydrate .1435 .0876 .0289 .0398 .2912 1052
Fiber .0003 .2555 —.2480 .3185* .3393* .1987
Calcium .3783* .2347 .0430 1459 .1464 3213
Phosphorus .2476 .2025 —.0054 .1029 .2784 .3039
Iron —.0146 .0107 1029 —.0459 .2401 —.0161
Vit. A 2137 .0353 .1279 —.0549 .1833 .1030
Vit, By .0760 .2838 .0356 .2856 .0120 .2037
Vit. B, —.2449 .1400 .1208 —.0827 1226 —.1857
Niacin .3044 .0669 .0983 —.1971 .2813 .0109
vit. C 2111 .2077 —.1216 —.0224 .0862 —.0414

Values are Pearson’s correlation coefficients

* p<0.05, ™ p<0.01, ** p<0.001
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Table 14. Correlation in serum lipid influencing factors in female subjects

Trigly Total HDL LDL Atheroge
-ceride -chol -chol -chol BMI -nic index

BMI .3081 .3955* —.3789* 3733 .4222*
Atherogenic Index L7875* .9068=* —.9613** .9068** .4222* .
Systolic blood pressure .3848* .2135 —.2954 1711 .2361 .2627
Diastolic blood pressure .2825 .1808 —.2656 1794 .2927 .2385
Nutrient intake

Energy —.1643 .0021 .1660 .0759 1432 —.0759
Protein —.2164 —.0211 .1983 .0209 —.0034 —.1339
Fat —.1292 —.0746 .0948 —.0371 —.1992 —.0617
Carbohydrate —.0965 .0983 1296 1775 —.0363 —.0228
Fiber —.2127 —.1422 —.0362 .1861 .0199 —.0195
Calcium 1242 .0385 .1645 .0331 .1503 —.0896
Calcium —.1277 .0439 1326 .0896 —.3812* —.0882
Phosphorus —.2429 —.0137 .2471 .0182 —.0198 —.1659
Iron —.1923 —.0274 .2207 .0479 .0012 —.1253
Vit. A —.0866 .1670 —.0659 .1521 .2945 1171
Vit. By —.0866 .1670 —.0659 1521 .2945 1171
Vit. B .1429 1713 —.1197 .1422 —.0474 .1051
Niacin -.0334 —.0303 .2609 .0219 1242 —.1247
Vit. C .2980* 2772 —.2259 .0541 —.1319 —.1352

Values are Pearson’s correlation coefficients
* p<0.05, * p<0.01, =™ p<0.001
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