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A Study on Body Mass Index(BMI), Nutrients Intake and
Serum Lipid Components of Industrial Male Workers
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ABSTRACT

This study aimed at investigating correlation of nutrients intake and serum lipids of industrial workers. 226
for adult aged 20yr~59yr (average age 359yr) were selected as subjects during 6 months, from June to
December, 1997. Nutrients infake was investigated by questionnaire, 24-hour recall method. Antropometric
assessments, serum lipids and blood pressure of the subjects were investigated.

The results as follows : In total subjects, calories, calcium, vitamin A, vitamin B,, and vitamin B, were
below Korean RDA(recommended dietary allowances) and protein, iron, vitamin C. niacin and phosphorus
were above Korean RDA. Distribution of BMI groups were underweight groups(7.9%). normalweight
groups(63.3%) and overweight groups(288%). In BMI groups, intakes of calories, carbohydrates, protein, fats,
iron, niacin and potassium of overweight groups were higher than those of other groups, significantly (P<0.001).
Intakes of calcium of underweight groups were lower than those of other groups, significantly(P<0.05). BMI
increased with age, Total cholesterol, triglyceride, apo(b) and atherogenic index of overweight groups were
higher than those of other groups, significantly(P<0.001). Calories, carbohydrates, protein, fats, iron, vitamin B,,
vitamin B,. niacin, natrium and potassium were positively correlated with BMI, significantly (P<0.001). Calcium
and vitamin C were positively correlated with BMI, significantly(P<0.01). vitamin A and phosphorus were
positively correlated with BMI, significantly(P<0.05). Total lipid, total-chol.. triglyceride, apo(b) and atherogenic
index were positively correlated with BMI, significantly (P<0.001), HDL-chol. were negatively correlated with
BM], significantly (P<0.001).

Above results, The more BMI and age increased, the worse patterns of serum lipid, so that increased

atherogenic index that increased risk of atherosclerosis and degenerative chronic disease connected with serum
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lipid. After classified by BMI, age and lipid pattern, it will be managed individually for health management of

industrial workers. Development and application of efficient program will be urgent for harmonious nutrition

counseling and guidance.

KEY WORDS : body mass index(BMI), nutrient intake, serum lipid, industrial worker
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Table 1. Characteristics of the subjects

Variables N(%)
Age distribution 0~y 29(21.7)
30~39r 115(50.9)
40~49yr 50(22.1)

> S0y 12(5.3)
Total 226(1000)

Education level None 1(04)
Elementary school 5(2.2)
Middle school 43(19.0)
High school 135(59.7)
College or Univ, £2(186)
Total 226(100.0)

Monthly income 200,000~ 500,000 won) 1(04)
500,000~ 1,000,000( won)) 46(20.4)
1,000000~1,500,000(won)  149(65.9)

1,500,000 ~2,000,000( won) 18(8.0)

2,000,000~3,000,000( won) 12(5.3)
Total 226(100.0)
Food cost(/month) < 150,000( won) 25(11.0)
150,000 ~250,000({ won) 51(25.2)
250,000~ 350,000( won)) TI(34.1)
350,000 ~450,000( won)) 44(195)
450,000~550,000{ won) 23(102)
Total 226(100.0)
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Table 2. Daily mean calories and nutrients intakes of the subjects
Mean + SE. % ROA”
Calories (kal) 20MW2 + 55 83,16
Carbonydrates (g) 3164 + 41 -
Proteins (g) "4+ 13 10053
Fats (g) 518 + 12 -
Calcium (mg) 536 * 129 6.2
frons (mg) 138 £ 02 11500
Vitamin A (RE.) M7 + 06 6352
Vitamin B, (mg) 115 £ 002 88.46
Vitamin 8, {ng) 129 + 002 86.00
Vitamin C (mg) %3+ 19 156,90
Niacin (mg) 184 £ 04 108.23
Phosphrus (mg) 10813 £ 479 15447
Natrium (Na) (mg) 79498 + 6138 -
Potassium (K) (ng) 21416 + 506 -

1) % RDA : % recommended dietary allowances for Koreans, the 6th revision, 1995
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Fig. 1. Comparison of the mean intakes of calories and nutrients
with %RDA
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Table 3. Average daily nutrients intakes in BMI groups

Group Underweights Normalweights Overweights F vale?
Variables (BMK20) N=18 (BMI=20-25) N=143 (BM)25) N=65
Calories () 1670.7 £735° 19885 +25.7° 2916 ta24° 51.83™
Carbohydrates (g) 264 £123° W2 + 420 391 + 78° 31.16™
Proteins (g) 517 + 38° 716 % 15 85 + 20° »B8™
Fats (g) 92 + 28 478 £ 1.4° 643 £ 20° 853"
Calcium (ng) 461 +218° 5303 £17.3° 5678 +21.7° 333
Irons (mg) 108 £ 0.7 133 + 03° 160 + 04° 16.96™
Vitamin A (RE.) 489 £65 4143 £198 5214 +238 284"
Vitamin B, (mg) 095 + 007° 109 £003° 134 + 004 1200
Vitamin B, (ng) o+ 012 125 £003° 140 + 005° 4.8
Vitamin C (mg) 713 + 58 8.7 + 24 893 + 39 270"
Niacin (mg) 138 + 12 174 £ 04° 219 + 08° 19.19™
Phosphorus (mg) 8310 +51.4 10686 +23.7 1783 + 334 1.70%
Natrium (Na) (mg) 7197 +447 76762 £39.7° 87818 + R4° 601"
Potassium (K) (ng) 2044 £275° 2621 £556° 073 £11.2° 929"

1) Mean:Standard Error 2) F values for terms are based on one-way analysis of variance . P(0.05, “P(0.01, ™PO.001
3) Means with different lettersa, b) within a column are significantly diffemt from each other at a=005 as determined
4) Not significant at a=0,05 as determined by one-way analysis of variance in mutiple range test.
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Table 4. Mean serum lipid of the subj
Fig. 25 24 A4S 72 30 gopas AdA% - — -
. Variables N=22%6 Normal rang
THEZ vug Ao\ e o) PRy -
i BMI (kg/ ) 24 01 20-%5
0 | Atherogenic index 369 £ 010 -
0 - e Total lipid (mg/dl) 5004 +12.] 400-1,000
=0 B tomavegt Total-cholesterol (ng/dl) 1716 + 22 <20
‘?‘;2 | B Owrveignt HDL-cholesterol (mg/dl) 401 £ 08 075
100 - LDL-cholesterol (mg/dl) U9 + 26 ¢k
5 F _ 5 Oxidized-LDL-cholesterol (mg/dl) 426 + 09 -
0 &0 o Fat Trigyceride (mg/di) 2127 £138 {250
Total antioxidant (mmel/ { ) 1.39 £ 001 1.22-166
Fig. 2. Comparison of the major 3 nutrients intake in BMI groups Apclipoprotein a (mg/dl ) 1375 + 14 115-190
Flg 20“}\1 5—’-"—5 i/\}’ ER)E}Z}'%O “7I'~"-\°-I- BEH g%}; °§°°*_’§: Apolipoprotein b (mg/dl) 976 £ 15 70-160
) Systolic blood pressure (mmHg) 1256 + 08 Q40
o] AHN &S AU v ys BH Ao =r)184
dARES AT e 13 3 }%1— Diastolic blood pressure (mmHg) 831 % 89 (2

1) Mean + Standard Error

£ 3, o A2 BF fo3o 2 (Po0l) Z7}at
751 2) OLME. AAMHZ|ZIANY. MIHSID §TH, 1992
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Table 40lA] B ZAL diibate] BMIe| whe §¥&
FAFEol 633%, AFZIATol 288%, AFOEF
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on, FAASRF(369), F5719 ol$7) Y 94 A
Wk

ZA R E Y] B9 AR, ¥4 A 9 "] BF
& AHAG FEZ BH Tabe 59 2,

Table 514 B¥ ZAF tiAdAES ¥ AE, 84 A
A 2 ke £XE AXXS 2EE HDE Ade
HDL-chd.& AFZ7LoNAM fFAF22(PO01) WA |
e, 2953 A¥EY dF Al dAERe] AFol
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Table 5. Mean serum lipid in BM! groups

A& 4 At

LDL-chol# ox-LDL-cho,& AFE bl frf3 ez v
B E GAAT AF2FH2ANM A JE Devara® S
9 o3 A9 opWIIARZ LDL-chd # ox-LDL-chol 2]
FA7t F4E5E FUAsg YA AR YE
o] Z7tete A& ¢+ UAlUh

SRS FE AF2ATAN FYH (P00 F
A vehd #0Es A05e A7 A dAERo AF
o] Y4 E AR HEo] FE A& 2
Ak

total antioxidant$} apo(a)® A ZF 7o 3o
B RAA T, AFo] S7185E A 2E A
T AR Ueh} Gay® 59 AT Ads vlaiA g
total antioxidant7} A TS FYSh HYRYY 2
o @ gl F7tehe AE ¢ F AN

F27)9) o9 UYL AFzAZAN FHoZ
(POo01) ¥4 e Lee® 5o @7 Fel Y50
AFol FHETE Yol F7hele FHAsh A EHY
A Age YEol FUhEE AL ¢ & AT HHEG
Hotey Bl FYAs A A A F
23 goje} Atz grh
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Group Underweight group Normalwelght group Overweight group £ vaie®
Variables (BMK20) N=18 (BMi=20-25) N=142 (BMIY25) N=66

Age (yr) k8 + 20" %0 + 05 381 + 09 49"
Atherogenic index 290 % 013 346 £ 0.12° 441 + 0.20° 24
Total lipid (mg/dl) 491.7 £200° 5809 +138° 651.6 +26.8° 684"
Total-cholesterol (mg/dl) 1647 £ 63" 1732 + 28° 1906 + 37° 798™
HDL-cholesterol (mg/dl) 431 % 24° 410  07° 373 £ 458"
LDL-cholesterol (me/dl) HU2 + 64 948 + 29 9.1 £ 55 007"
Oxidized-LDL-cholesterol (mg/dl) 402 + 48 21 +13 469 + 48 1.70%
Triglyceride (mg/dl) 175 £1657° 1865 +138° 2%5.1 +347° 8.68™
Total antioxidant (mmol/ ) 1.47 + 008 140 + 002 136 + 001 1.19%
Apolipoprotein a (mg/dl) 1367 + 5.7 1317 + 1.85 1370 + 26 003"
Apolipoprotein b (mg/dl) 888 £ 41° M1 £ 19° 107 + 25° 99%™
Systolic blood pressure (mmHg) 1216 £ 25° 1230 £ 09° 1320 + 16° 13.76™
Diastolic blood pressure (mmHg) 04 £17° Ml £19 878 £ 12° 1497™

1) MeantStandard Error

2) F values for terms are based on one-way analysis of variance . "P(0.05, “P(0.01. *"P(0.00}

3) Means with different letters(a, b) within a column are significantly differnt from each other at e=0.05 as determined by Duncan's multiple range test (adb)
4) Not significant at a=006 as determined by one-way analysis of variance in muitiple range test.
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Table 6014 AL hAAES YU4 AH duis BM]
g3 AFe AudAE BH, g3 BML total lipid
total-chol, triglyceride, apo(b), SH7sArok ol Aud
APO0DE JeEbd o, HDLchol#e &9 AaaA
(POOODE et o5 05 d7 AAAME
4 & %o ¥ 47t £/184E BML total lipid,
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total chdl, 5} triglycerides 44-8}%, HDL-chol& #4
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Table 6. Correlation coefficients between BMI, nutrition intake and serum lipids

Age BMI Al TL TC. HDL LDL Ox-LDL TG TA Apo(a)  Apo(b)
Calories 1254 U™ W|IT 200™ 18T -245™ 0067 om2 5™ -0 -.0301 2698™
CHO 382" sa00™ 209 BT 3™ -6 0253 0648 238™ -.099 -0199 215
Proteins 0581 53T 2448™ 2128 216 -618 0068 0570 19g8™  -0500 - 0513 2549™
Fats 0% 513 2407 67T 1ges™  -1800" 0161 0698 T80 023 -0776 2037
Ca -0072 247 one 73 -0927 0445 0686 A575" -0448 -.0204 728"
Irons 0017 B/ e e 1605t -1 0143 0014 719 -0098 -.0635 2249™
Vitamin A -.05%4 1409 016 0220 0086 -312 0647 0066 Q7% 0661 -(385 ~0216
Vitamin B, .0487 4163 et Jerst -1 s 0914 725" 0106 -.0502 .1846™
Vitamin B, -.0142 266™ 0701 .nez2 0672 -.0583 - 0479 0381 128 0624 -0772 .1086
Vitamin C 0072 918" 0497 0002 0034 -0185 -0080 0401 0146 -.0989 -.0401 0083
Niacin 0360 Mg 1348 1486 1163 -0831 -0248 0085 1B -0640 0083 1292
P -0682 164" 0005 -0182 076 -.0050 -0404 -.0053 0457 -0613 0130 0262
Na 0556 2805 1263 1% a8 -0418 -0 0095 14230 -0190 33 1522
K 1028 27 aen” 0875 100 -1282 0680 0154 1% -.0863 -.0229 204"

Values are Pearson's coefficients @ P(0.08, ™P0.01, ™P0.001
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chol.(PC0.05) %+ %9 A@3AE, vg9B. & BMI
(PCO.001) 8t ool AFFAE vebdo HERICE
BMI(P€0.001), total lipid(P{0.05), total chol.(P<0.05),
triglyceride(P<006), 73R (POKB)H 4ol AHaaA
E, A2 BMI(P.05) S %o ARAAE YEEDS
BMI(P{0001), triglyceride(P<0.05), apo(b)(P{005)%} %9
ADAAZ, BFL BMI(POO0L), apo(b)(PO0L), TH7
A 4(PO05) 9} total-chol (PO0B) 3 o] FRAAE v
125%1=8

ool BH daF Jyie] HHR FAEFE
BMIZE 27189, AF Z7t2 8 gAsAsY s
S zga J A ¢ & Ak debd 3PS A
Fe7t F289 ol AdAME YU AT} o
FojAek 3l ROE ALRHECH

ZAL QARES ¥F AF3 BMIY ABAAE £A
& A3} Table 73 2t

Table 714 ZAF tiAAlE el 83 23 BMI 43
AAE AHEH A8 BML total lipid, total chol, apo(b),
=ul A3 49k POO01NA, LDL-chol, triglyceride$}
POOIAA ko] A#AAE ebR o, HDL-chol total
antioxidant$ P0G A &9 A2BAE Lehd, A", o7,
o] oj*e] A7 AE B d¥o] FAYFE BML

Table 7. Correlation coefficients between BMI and serum lipids

total chol, triglyceride S°] Z7Hle 97 Aotz AR
=8

BMIE total lipid, total chol, triglyceride, apo(b), F273 8
4% POOLOIA Fo| FHaAE Jebden, HDL-
chal @ POOOIHAM &9 FaaAE Jep) o5 &
T AFGE dAsRo] AFe] F7HEFE FHANY
#4880l Friete A& ¢ F AN

Ox-LDL-chol 2 total antioxidant9} PO01NA &¢) A4
2BAE JEPYOH, total antioxidant= apola) 2t P06
A o] ARAAE JEM Devaraj” 5. Jiall" 53 Garry™
29 9 Aes YA sH%o| ox-LDL-cho. X8 F7}
= s JPES /M R Bl ANUTh

F2&7)9} ojgh7] ¥k A%, BMI total lipd, total chl,
triglyceride, apo(b). S 73| 9} P01 A ¥l
HAE Ve o, HDL-cha & 9 A#aAE vehdl
Lee® S0 A3 AL Yx|shRo] gl FHErE
Eu7ste) Pl F7kshs AL ¢ &+ AN

oAl BHE o] ZItRFE A Fo] FETF
total-chol, triglyceride, LDL-chol, ox-1.DL-chol 3} apo(b) &
9] 4=x]&= Z7}39, HDL-chol, apo(a)$} total antioxidant
So] £ Faste FUASALT Frtste TAHY

3 Ao J8Eol Z7HHE AT % & AU

Age BMI Al TL TC. LDL Ox-LDL TG TA Apo(a)  Apo(b)
Age . .1788™ 3e89™ 2™ AT 3™ 086 07 -1 0453 A606™
BMi 1788™ : /T M@ MW 26 0 1148 M3 -0586 0240 3560
Al 3689 W . Y7 7. sl 7 N |1 1 0923 567 -01%6 -3r2r™ Nt
Total Lipid  2702™  M8™ 51T . 6212 -1812% 40 1245 £534™ 012 -1377" 5433™

Total-chol.  4112™  34m8™ T86™ &2 .
HDL-chol. -1637"  -2206™ -T7287™ -1872" -0018

LDL-chot.  .1731™ ot 15007 1140 A080™
Ox-LDL 0551 1148 0923 1245 0866

TG 207 3M3™ 5167 e5UTT A145™
TA -1639"  -.058 -0726 0721 -0855

Apo(a) 0459 0240 327 -3
Apo(b) 4606 3/EO™ IO B3I e
SBp 2867 08T 3IET 3T /I
D8P 2650™ 433 ™ 2™ 37

A0B0™ 0866 4145™ - 0855 -0 8™

-0437 -0267 -2nZT 000 Jen - zst™

o 638™  -12 -.0983 ARL™
on . 0923 -2148” 1038 0878

-m2™ 6™ 0923 : 0391 -1154 3a40™
1 -Nz2 -.2144" 0391 14877 -0368
Jen™ 0983 1038 -1154 1487 . -0065

-215™ 42T (0878 3M0™ -0368 -0065
-l942* 0270 0079 2998™  -0289 0547 3628™
-1 0538 0188 2380™  -.0304 05719 299%™

Values are Pearson's coefficients © * P(0.05, ™ PX001, ™ P(0.001
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