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A Study on the Health and Nutritional Status of Bus Drivers in the Masan Area

Hyun Sook Yoon,' Gi Ryun Kim
Department of Food and Nutrition, Changwon National University, Changwon, Korea

ABSTRACT

This study was carried out on 178 bus drivers in the Masan area to investigate their health and nutritional status. THe
nutritional status of the subjects was surveyed using a self-administered questionnaire, and blood analyses were
conducted through annual health examinations in June, 1999. The results were as follows: About 51% were classified
as normal, 33% as health-concerned, and 17% as disease-suspected. The levels of total serum cholesterol were
significantly higher in the over 20 year group (194.64 * 41.42 mg/dl) than in the under 10 year group (175.00 +
31.33 mg/dl) with respect to the length of their driving careers. Systolic blood pressure (SBP) was significantly higher
in the 51 to 60 age group than in the other groups (p <0.05). The total serum cholesterol increased with increasing age
(p <0.001), and SBP increased with increasing Body Mass Index (BMI) (p <0.001). Diastolic blood pressure (DBP),
total cholesterol (p < 0.01), hemoglobin (p < 0.05)and glutamate-pyruvate-aminotransferase (GPT) (p < 0.05) were
significantly higher in the BMI of over 20, than in the BMI under 20. The GPT was significantly higher in the BMI
over 25 than in the BMI under 25. In The mean daily energy intake was 1912.7 keal (76.5% of the RDA) and the
protein intake was 74.3 g (106.2% of the RDA). Compared with the recommended allowance, the energy, calcium,
thiamin, and riboflavin intakes were below, and the Fe, vitamin A, vitamin C intakes were above the Korean RDA. The

average carbohydrate, protein, fat ratio of energy intake was 66 : 15 :

19, respectively. The length of their driving

careers had a positive correlation with their ages and total serum cholesterol levels, and their ages had a positive
correlation with their blood pressures, total serum cholesterol and hemoglobin levels and BMI. Their BMI had a
positive correlation with their ages, blood pressures, total serum cholesterol, hemoglobin, GPT and GOT levels. The
results of this study indicate that bus drivers needed regular exercise, and control of their body weights to prevent
chronic diseases, and that their health status should be monitored as the length of their driving careers and ages increase.

(Korean J Community Nutrition 7(3) 1 316~326, 2002)
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e £F A5 (Ideal Body Weight: IBW), B]9H% (Re-
lative Body Weight: RBW) %! al22x]4=(Body Mass
Index: BMD) & th&2 #Zo] Fl%itHLee 5 1999).

IBW = Height (m?) x 22
RBW = {(Body Weight (kg)/IBW (kg)} X 100
BMI = Weight (kg)/Height (m)}?

RBWE 90% mlehe AAZE, 90~110% »Ivhe A7,
110~120% =IThg FAF, 120% °ldS HvteE #3
3311, BMIE 20 P9 AAF, 20~25 v|vhg F4
W9, 25~27 BAIF, 27 o2 vvte g RS
(Lee 5 1999).

w3 A73A Al Bioelectrical impedance fatness An-
alyzer (A-¢E#o]JAhE ol &3t AALE (%) S 53
gt AL 20% v)wbE A4, 20~25% wlvhe A
%, 25% ©1d-E et 2 B4 (Lee & Nieman 1993) 3}
itk

4) H3¥H

AHE ARAE S HAn¥ge] 139 mmHg ©]
3}, HAEe] 89 mmHg ©l8h, ¥4 13~16.5 g/dl, &
B A 89 70~110 mg/dl, ¥ EUAEE 230 mg/d! ©]
3H(Park 5 1999, 2001), GPT 0~40 U/L, GOT 5~35
U/L (Lee & Lee 1996)& 7I1EX 2 3l BE 350 7]
T dioll &k ARES Ao sl Ayo) Qe
A7Rlor FREG . Huo¥Y 140~159 mmHg, #H
A8 90~95 mmHg, 84 12~12.9 g/dig} 16.6~
17.5 g/dl, 358 Al % 111~120 mg/dl, & FYAHE
231~260 mg/dl (Park % 1999, 2001), GPT 41~55
U/L, GOT 36~55 U/L (Lee & Lee 1996)& 7|0 =
3t 3 FHolEtT 71F ol &3k ARNS AT .
FEoR B WA AL AT 4 Ao v
oAdlsl7) Qs P PQ 7 = BeleUFoR B}
ot H13t 160 mmHg o1, HAYEY 96 mmHg ©)
A, 8484 12 g/dl 18}, 3 120 me/dl °), & 29
2HE 260 mg/dl °1%¢(Park 5 1999, 2001), GPT$}
GOT 56 U/L (Lee & Lee 1996) & 71&X|o|A 3 &=
ol U AlE-g AT o BHINh

3. AN Yy

Age 2 2AF el uet MRS Fdgky} ¥FHEA
g Tl Zb ke BAEA Y Fode t—test, xi-
test, ANOVA test® AF3IP o0, Z+ ¥y Aad
A= Pearson’ s correlation coefficient® F-3tt). %4

Aelolle SPSS/PCT AT 188¢ o] g3tgin):

ut

LT

1. QEAE R ANE §

ZAAES) YuAREE Table 13} 2ok,

AP 30U(52.8%) £+ 40tH(33.1%) 7} 85.9%%2 5
o]Fon HAFAFL 38.3401909, 71E0] 88.2%E
el 438 10~19d°] 44.4% = 713 B9k,
10d w|gke] 34.8%, 20 olXdo] 20.8%°1 L0, &
& 1Fo| 73.0%E =4 Yelth BF 54U 101~
150%H¢lo] 74.0%%. 7 B3k, 151~200%Hd0] 15.3%
olglen, e S=2 11~209Ho] 40.7%, 105+ 1lgt
o] 30.5%% UErtoH, FAGEHE A7t 277) 52.8%,
A4 41.0%F VERT)

ZAMEALS] Al EAJL Table 29 o] HFAa
21709 £ 5.2 cm, AFS 700 + 9.4 kg2 2 JJepsith
°]& Yoon 5(1998)0] AAGAE oz R g Azt
168.4 = 5.94 cm, #F 68.0 = 10.7 kg@} Lee & Lee
(1998)7} M&Ag ARl E2E ez Bug A%

Table 1. General characteristics of bus drivers

Variables NQO78) %

Age (yrs) 20-30 20 11.2
3140 94 528

41 -50 59 331

51 < 5 2.8

Marital status Married 21 11.8
Single 157 88.2

Career at bus driver 10> 62 34.8
(yrs) 10-19 79 44.4
20 < 37 208

Educational level Middle school = 42> 23.6
High school 130 73.0

College 6 3.4

Monthly income 50-100 6 3.4
(10,000 won) 101 - 150 131 74.0
151 — 200 27 15.3

210-300 13 7.3

Monthly pocket money 10 = 54 30.5
(10,000 won) 11-20 72 40.7
21-30 39 220

3140 8 4.5

4] < 4 2.3

Possession of house Own house 94 52.8
Long-term rent 73 41.0

Monthly rent 1 6.2
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Table 2. Physical chanacteristics according to driving career of bus drivers

-~ ——n

~ e Diiving career (yrs) 10>* 10-19” 20<® Total F-test
Variable (n=62) (n=79 (n=237) n=178)
Height (cm) 17252 + 4.70° 170.31 = 5.60° 169.51 = 4.86° 17091 £ 526" p<0.0l
Weight (kg) 71.39 + 10.20 68.96 = 9.38 70.08 + 8.06 70.04 £ 9.43 NS®
RBW (%" 108.89 * 13.79 107.92 % 12.59 110.88 + 12.27 108.87 + 12.93 NS
_Bmi (kg/m’)” 2395+ 3.03 23.74 & 276 2439 = 285 2395+ 285 NS

U Mean £ SD, 2) Relative Body Weigirt, 3) Body Mass Index, 4) Means with different superscripts within a row are sigrificantly di-
fferent ot p<0.05, 5) NS: Not Significant, §) Average Age: 33.7 years, 7) Avergge Age: 38.7 years, 8) Average Age: 44.9 years

Table 3. Doctor's diagnosis of bus drivers N(%)
T Varnable 1057 10-19 20< Total
Doctor's diagnosis Normal 37 (59.7) 36 (45.6) 17 (45.9) 90 (50.5)
Health care needed 15 (24.2) 29 (36.7) 14 (37.8) 58 (32.6)
Disease~suspecied 10 (16.1) 14 (17.7) 6 (16.2) 0 (16.9)
Qbigssity index" Normal weight 37 (5%9.7) 47 (59.5) 18 (48.6) 102 (57.3)
Overweight 14 (22.6) 18 (22.8) 12 (32.4) 44 (24.7)
e Obesity 11 (17.7) 14 (17.7) 7 (i8.9) 32 18.0)
1) BIFA: Bioelec trical impedance fatress analyzer, 2) Driving career (yrs)
Table 4. Compurison of obesity index between BIFA (bioelectrical impedance fatness analyzer) anci BMI N(%)
T BMI”
BIFA 2 -test
— Under-wegnt Normal Over-weight Obesity Total
Noarmal weight 16 (15.71 84 (82.4) 2019 0 (0.0) 102 ( 57.3)
Over weight 0( 001 17 (38.6) 27 (6).4) 0 (0.0) 44 ( 24.7) p <0.001
Obesx_f.y____ 0 ( 0.01 0( 00 29 (90.6) 3(09.9) 32 ( 18.0)
Total 16 ( 9.0¢ 101 (56.7) 58 (32.6) 307 178 {100.0)

T)-'B.MI"(—IZ«;-/E’T Body Mass Index

170.3  5.62 cm, #F 67.8 + 8.92 kgol vlalq o)
o L kg AR W zlod Jrhdd vlwEe] 7 (RBW
(%)) 108.87 + 12.93%3 F4ya%.on, njvhygrs}
AL AL 0] 8513 A 212X (Body Mass Index: BMI, Qu-
telet index) @) B 23.9 + 3.0308 A AAHY
EA] §71 3ol M 1238) Al Tk )= Yoon

S (1998)°] 1 g vk 109.9 + 13.7%S} BMI 23.9
4048 Lee & Lee (1998) 7} gk BMI 23.4 + 2.77

7 A re 23295 o 5 Uk
2. N3YH

Tt AR e APGHE golry] ko] At @
@%iﬂr 0o Qg EFo o3 HINES Table 39 A
Alspalch,

Wstek Hardn o W A%e Ak A
Bito] L05%0|9 1, f*ﬂ°“7dA}il ZF ¥ dEolgkr A
: Blohd 239l 2972 32.6%0]9.00 Ago] o4
1 ARRE 16.9%F y.oﬂ, ZAIARES) 49.5%7} 73]
A% B AoF Jehgon, £33 o3t %93
aloli= AUk o) Park $(2001)°] Ru§ oz

A
El
o]
?!

o AdA 22219 A9 AA 27.2%, BE] LU 41.0%,
A 31.8%% 1996 2R BAIL (8 RY
3B 1997)% T8 A7ANGE B Iz A AHAk

459%, B2l QT 26.5%, A4 27.6%F vst] A
3ol EA vebdtl AAdEel o3 Al AR bRty

T 8% 57.3%, FAF 24.7%, 8] 18.0% 2 YRt 7}
AF 3} vgo] 42.7%3 A MZEB7t W Ao g v
ok Bk DY, i, o, FUARE HHFE T A
Ao WRET 7 A AIDEL Folmi AR 9
vty ¥ 3181 A (Anderson 5 1988; Haffner 5
1988). &3] Al SAAEL M F gAIME 4
o]l gho} lefok a2y 53] NAFE HA 5 517
% & AFAT 2 gl Hrhy stk AuEA &
AZES dAIACc R 81 3080 2 AESE F 1~
23] &F8l1 A= 2o 2 Bil(Kim & Yoon 2002) Se}
A&7 &5 sk §o) WA velhd A3 MFxq
A7} 42.7% 2 JERG Aok 43 @Al Y Ao

2 4 Aok WERA o)EE e AFHee) o
o FESRL AH 7hed Jdso] BF ARl 3
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Atk Table 43 AAWZE710) 25t vivte $PF e}
BMIol 2]t vtz el $AAN} RISH=AE Gt H]
o BA Adoltt. AAEESA7e sl HdeE #
Y Az FollA BMIel &gt At A= 82.4%7F 7
A 15.7%7F AAZ, 1.9%7F BxRF0 2 Jepdn, AR
y 2470 sl BAFCE AR A FolA BMIo)
o5l 62.4%7}F HAZ, 38.6%7F AL g Yo, )
Ayt A7)0 2alo] njuto g BAY A FojAE BMI
of 25t 90.6%7F HAFOZE, 18]1 9.4%%k0] vigte.
2 Jetsdth gt AXEEA7)E o8-8 v]utEr) BMI
of gt nlgte Rt o A veh} HREgE EF F
w9 Axt Alolel] £ Aol7} AAATHp < 0.001). ©|
& 7 vekgyel AMgshs WHel wEt v|ghgo] thE A
AEE UFe Aoz 4 g e Bes] 9
# Br} Be WsE FEle] 98 ARl = A2 1)
gke Z3uby o] site] B Q3 (Shin 5 1996) 1 313
t}. & ATolrs AYSEARI A W GEAdF o)
FHBAE YEO R gol AMSHT = BMIE ©]43F
of ¥4319it}. Table 5+ 172EA A, ¥ M-
Abe B A4 50.5%, ATl &3l ezt Ay
o] AT YTt ot AEH FB/MA T A1Ee ¢
zZx7} B § A4+ ke 12.3%, 4w 10.6%,

oy AU 2RSS A% AE7 o stk
ALk T8y AA 23149 49.4%7) BEE Qdk= A
glolx, 27F4] o] AL 77l LHREE & Ao
E qiHog Addabde] iAot gdes Ao
Alg gt}

3. Yo Mooty K4

WA 23z10] 73] oE d A3y 24§ Ta-
ble 6 &3t EAF G wat F242QA =}o)7} Q)
T AR 83 3 Zo2HEEAN, £3%39 104 ve)
175.00 * 31.33 mg/dIQtH] Bl3l] 1738 204 o)/del
A 194.64 £ 41.42 mg/dlZ ¥%THp <0.05), Table 7
< AFol B FRWSEH AFE AAT RoFE {9
A a7t e AL &7 4T Y T ZuU2EHE
ol #%7] L 20~30417F 119.17 + 10.84 mmHg,
30~40417} 123.89 = 14.09 mmHg, 40~5047} 126.61
+ 15.99 mmHg?14] H|3}9] 504 o}2 136.67 + 15.81

Table 5. The results of the 1999 health check ups of the bus diivers

Driving career

(yrs) 10> 10-19 20< Total

Variable

Normal 37 (59.7) 36 (45.6) 17 (45.9) 90 (50.5)

Health care needed

TR 45%, Wisael 456 Awlsad o0 (T L
0.6%% ettt A A3 o] o=l Fd HA Cholesterol 1(1.6) 4(50) 3(81) 8( 45)
S Q3= AE JHY A= FAE 7.9%, FEAE Liver 3(48) 4(50) 1(27) 8(45
4.5%, D8 2.2%, AR, 1AEF, I AAAS Kidney 0(00 1(1.3) 0000 1(06)
& 47 06%2 Uehdth o1 wElegelt AF oy Ohecsesuspected
o] H= AL A9 HWY AT(TEL D b Chesfdise'cse 3(48) 4(51) 1(27) 9(51D
o SEAR | T 9 7 WEHT.9%) % B Lt Hyperi.ensmn. 1016 2(25) 1(27) 4(22

! ’ Hypertlipldemia 0(00 0(0.0) 1(27) 1(0.6)
sk ol A 22Ake] ZA9-(Park 5 1999) A Liver disease 5(81) 6(7.6) 3(81)14(79
2229 77.0%7F B8 L38= Abglold, 2717 o)Ak Diabetes 1(1.6 0000 0(00 1(06)
A3 712 2845 o 11.3%2 Uehdsd), ol v} Kidney disease 0000 1(13) 0(0® 1(0.6
Table é. Biochemical characteristics according to driving career of bus drivers

Variable n p @ (]no=— ;33 e P (nT: 1?;8) Fest

SBP (mmHg)® 12532 + 11.97" 123.42 + 16.08 128.65 + 16.53 125.17 + 14.93 NS

DBP (mmHg)* 83.23 + 80.45 81.39 + 13.18 84.86 = 12.61 82.75 + 11.63 NS

1C (mg/dn® 175.00 + 31.33% 184.35 + 33.11% 194.64 * 41.42° 183.24 * 34.96 p<0.05

Hb (g/dh*¥ 15.46 £ 0.87 1551 + 0.75 1570 = 0.83 15.53 + 0.83 NS

BG (mg/dD)” 89.73 + 14.42 90.85 + 31.45 98.27 + 45.08 92.00 + 30.52 NS

GPT (U/L)? 28.84 + 3374 23.52 = 13.19 26.43 £ 17.12 25.98 + 23.12 NS

GOT (u/L” 22.87 * 16.51 22.39 + 10.81 25.54 + 11.87 23.21 £ 13.25 NS

1) Mean * SD, 2) Means with different superscripts within a row are significantly different at p <0.05, 3) SBP: Systolic blood pressure,
4) DBP: Diastolic blood pressure, 5) TC: Total cholesterol, 6) Hb: Hemoglobin, 7) BG: Blood glucose, 8) GPT: Glutamate-pyruvate-
aminotransferase, 9) GOT: Glutamate-oxaloacetate-aminotransferase
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|able 7. Binchemical characteristics according to age of bus drivers

e v ——

Variable i 32%‘; o 29 e :g) (n52<5) 02 78 Ftest
S8R (rnmHg)” 119.17 % 1084 12389 + 1409° 12661 % 1599° 136,67 = 1581° 12517 £ 1493  p<0.05
TP (mmien 80.50 + 8257 8138+ 1084 8542+ 1369 8600+ 548 8275+ 11.63 NS
T (mgrdn® 165.20 ¥ 24.70° 18368 + 32.18° 189.75 + 36.74° 210.20 + 45.36° 18324 * 3496  p<0.001
tfif(g/—cﬁ;;" 1509 % 081  1556= 079 1561 £+ 085 1582+ 085  1553% 083 NS
__BG (may/dh” 8885+ 1346 9001 « 1320 9666 + 49.62  87.00 £ 1105  92.00 % 30.52 NS -
TET WY 3200 * 3066 2407 + 1398 2629 * 1608 23.00 + 1089  25.98 + 23.12 NS
c:c'w K 2620 % 2684 2114+ 813 2554+ 1328 2280 + 572 2321 % 13.25 NS

1) Yeurs, 2) Mean = SD, 3) Means with different superscripts within a row are significantly different at p <0.05, 4) SBP: Systolic blood
pressyre, 5) DBP: Diastolic blooc pressurg, 6) TC: Total cholesteral, 7) Hb: Hemoglobin, 8) BG: Blood glucose, 9) GPT: Glutamate-
pyneate-aminotransferase, 10) GOT: Giytamate-oxaloacetate-aminotransferase

lable 8. Biochemical characteristics nccording to BMI of bus drivers

—————

Variable (nzf %) (: > ‘%5‘) (n2=5 2\) (nT: t:’;Ile» Ftest
sep (mmHg)" 116.25 + 14.08° 123.37 £ 14.99° 130.49 + 13.34° 125.17 + 1493 0<0.001
TP (mmH) 7688 + [0.14° 81.58 = 11.72° 86.23 + 10.98° 82.75 + 11.63 £<001
T tmgrd 165.88 + 27.05° 179.99 + 33.25° 193.16 £ 37.16° 183.24 + 34.96 £<00I
u_&f@/}ﬂﬂ)?" 1521 + 08¢ 1546 + 081° 1573+ 081° 1553 £ 0.83 p<0.05
B (mara)” 8388 + [4.9]" 93.68 + 35.87 9134 + 2291 92.00 + 30.52 NS
e apn® 1513+ 491° 2223 * 16.05° 3503 * 31.66° 2598 + 23.12 £<0.001
c,mw/L)” 16.31 + 4.69° 21.78 = 11.84° 27.39 + 15.65° 23.21 £ 13.25 0<0.05

1) Mean 175D, 2) Meons with different syperscripts within a row are significantly different at p <0.05, 3) SBP: Systolic blcod pressure,
<) DBF: Diostolic blood pressure, 5) TC: “ptal cholesterol, 6) Hb: Hemoglobin, 7) BG: Blood glucose, 8) GPT: Glutamate-pyruvate-
aminatransferase, 9) GOT: Glutamatecxaloacetate-aminotransferase

=3
el

mmklg 2 A JERE F-2JA) Fo]E BATHp < 0.05).
2 ¥ AE2 & 20~30M7) 165.20 + 24.70 mg/dl, 30
~40 )9} 40--5047}F Z}z} 183,64+ 32.18 mg/dl, 189.75
£ 35.74 mg/dl, 504 ojAko] 210.20 + 45.36 mg/dlE
A 1ggo] Z/HESE A JePthp < 0.001). A%
2411999) 9| 71Eel wpEd d4 ¥ FHAHE 200~
240 mg/dly: ‘BE 8 o H3=y), 504 ool
el EliE0] 210.20 * 45.36 mg/dlR thA A4 VR
Qi 3y Bl "esily s ool Avk= At
A=) imexke| A, ARel gt 8y, daA, F YA
Bl Jol7h GNE 400’ o] foFHo 2 FA
VEbdohn Bogk Park 51999 &} Aatels xlo)7} 9l
il &), Table 8- BMIY uh2 A3latx|4=& vehy
QAui. BMIel uhebr= 8¢t & Sd4HE, 44, GPT,
GOTol #0131 Zo)7} ki $&7) st} g47)
g9te) BMI 20 plgtellMi= 22k 116,25 + 14.08 mmHg,
76.63 4: 10.14 mmHg®E Weted, BMI 20~25¢4=
124.37 . 14.99 mmHg, 81.58 + 11.72 mmHg=A BMI
20 witof Hlztd A VEltOow, BMI 25 oldolA=
130.19 # 13.34 mmHg, 86.23 = 10.98 mmHgZ 7F%

A Yeht 893 Aol 2.9t ol BMI 0] F
1S £57] ¥4 §37] el 7Rt Kim 5
(1994) 3 Kim (2000) 2] 219} Ax&Ack F Fd2HH
&2 BMJ 20 "% #3247} 165.88 + 27.05 mg/dI]
] B3l BMI 20~25% BMI 25 o4kl $-3xp7t ztzt
179.99 + 33.25 mg/dig} 193.16 * 37.16 mg/dIE ¥
A el (p <0.01), Lee %(1992)9} &3 % ZaAs)
£2 BMIg} %9 AoyHAlE Bvke Bast Axlsiqich
gMAE= BMI 20 vl -7zt 15.21 + 0.48 g/dI)
ol H)ald BMI 20~259 BMI 25 o431 $:3x7} 2+t
15.46 + .81 g/dli} 15.73 + 0.81 g/dIE L}eR} §-2)F
Q zo]7} AARTHp < 0.05). 23 3] £&40) e 3
Lo 1 gAo]l F71E: R(Lee & Lee 1996) 02 4
A e ¥% GPTY GOTE BMI 20 olsllde zzt
15.13 + 4.91 U/L, 16.31 * 4.69 U/LQH) v]sje BMI
20~250)|M3= 2t} 22.23 + 16.05 U/L, 21.78 + 11.84
U/Lellem, BMI 25 ol delA = 22t 35.03 + 31.66
U/L, 27.39 + 15.65 U/LZ JJeht} #2120 alolg R
o} BARAR(1999)E GPT 10~35 U/L-& A4k 35 UL
B} 39 o) wgton Jelliffe 5(1989)2 @Ak
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Table 9. Correlation coefficient among biochemical parameters and personal characteristics

Variable Driving career Age SBP DBP TC Hb BG GPT GOT
Age 0.713"

SBP 0.146 0.232"

DBP 0.108 0.186" 0.851*"

C 0.239** 0.294** 0.162* 0.199"

Hb 0.128 0.189* 0.176" 0.238" 0.144

BG 0.135 0.068 0.215** 0.103* 0.158" —0.005

GPT —-0.054 -0.058 0.074 0.092 0.029 0.048 0.006

GOT 0.079 0.041 0.090 0.066 —-0.004 -0.008 -0.035 0.850"*

BMI . 0.077 0.157* 0.290** 0.280"* 0.280™* 0.208"" -0.007 0.364™" 0.309*"

GPT: Glutamate-pyruvate-aminotransterase, GOT: Glutamate-oxaloacetate-aminotransferase, *: Significantly comrelated among
variables at p <0.05, **: Significantly correlated among variables at p <0.01

7% GPT 8~30 U/LE AoZ B3k=H, oldf n]3of
BH BMI 25 oJAbellAl= GPT7L 35.03 + 31.66 U/LE
thd & $XE Ho|i §lon, o= Table 99 &%
AN E BMISH GPT+ %2 4a3AE Bolx lo] &

A AFAert etk sl ode] Atelx

z ZYAHE, Y84 GPT, GOTE BMIZH Z713) wt
2} Z7hs %S Bolu S-E ¢ & ok 23 AA)
FFE ¥y £27] 94 125.17 + 14.93 mmHg, &%
7] ¥ 82,75 + 11.63 mmHg, ¥ Zd2e]E0] 183.24
+ 34.96 mg/dl, A 15,53 £ 0.83 g/dl, 2 92.00
+ 30.52 mg/dl, GPT 25.98 + 23.12 U/L Z8]x GOT
23.21 + 13.25 U/L2A BF A4 A9d &k

4. BAS| WYY 4o RHYY, AF U BMIYS) ¥

31]*51]§4J_ FoHA &

& $&7] ¢y = 0.232, p < 0.01), A7 d<

(7' =0.186, p<0.05), ¥ ZAXAHE(y=0.294, p<0.01),

2813 BMI (y =0.157, p<0.05) 2} 2kt oF<] Ate #7)
£ Ho, Ago] golda s YT & FuAwE ¢ BMI
7 288 F71EE ¥ ok ol KRS 2248 o
22 = g Park $(1999) 9] B oA Ao] F71gte] o}
gt geh F Fel2HE, 84, 8% BMI 5o 78k
%o A AL dchs A3} FARE Aol 75
7] 43 7)) e A% el AueA (= 0.851,
p <0.01)E Yehgglon, 832 F ZHAHE, g,
a3, BMIZ Rl kol AaaAE vehisid. ole
AA Z2ANAA ol FoHTE BMI, & FelAH

"L-‘fh%ﬁll—“ H3tHp <0.01).

= r‘g,\u/\ gd— ‘—‘-o] lr_o]-id];}J:-_ B (Park &
g3t F FeAEHEL 9 (r = 0.158, p < 0.05),
BMI (7= 0.280, p < 0.01) &} ot afe] AAAAS B
31, A9 BMI (y= 0.208, p < 0.01) % okt ko] A
FHAE Yehigth. 28 GPTY GOTE %8 %9
A8 (y = 0.85, p <001 E Bgod, GPT, GOTE=
BMIg #9221 (p < 0.01) %2 AHBAE Ho HFo]
S7Ye¢TS GPT, GOTE F7kshe Ao veht A%
3 AFHrt esttha s ool Aol &4
7o) WETE Yol B 84 F Ze2EEe] 7}
sgom, Ago] F/HETE ddd & FYAHE 18
I BMI7} 7KK 1, BMIZY $718<5 8¢, % Zaa
HE, GPT, GOT %5°] 3718k A& yeht, 2349
7} Yol7} gokr| . AlFo] EoldsE W EgAdd s
HAgo] gobd F USS & Uk ol AP &
I ‘A4’ o2 wHE oY AR EEAHPark
5 200D MM T FARSE BEE Kol itk

5. YL HHYH

ZAFdALY] 1Y B AFYULE SHAAHER A
at1, 2] vet 3919 IR g wEgR it
3lof vjw3t A=}E Table 109] L}E}LH%M

TE GRaois &A1Y wE 97 Aot
RoH, BF AABHAE ggtort A E}~— fre)Eel
o) T AAFFE B 1Y HF B HHFS
1912 kcalZ AAEY 76.5%F AFstn YUt o=
23 9] 1970 keal (Woo & Kim 1997), A4H4] 4391
32} 2079 kcal (Lee & Rho 1999) 8} 6AMS A#E B
Hom, 1735 40th B2+ 2173 keal (Seo & 1994),
20~374 Alele] 77Fs A9 EAke] 2320 keal (Kim &
Kim 1998)°l wlalolE= tha ¥ AFHsk= 2oz gt

1999) ¢}
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Table lo Comparison of daily nutrient intakes according to driving career of the bus drivers

e
. —.Driving career (yrs) 10> 10-19 20 < Total
Varighie
Encrcry (keal 1924.19 + 376.81" 1928.19 + 375.30 1860.67 + 426.89 1912.76 + 385.73
nery tke (7697 £ 15.07)? (77.13 £ 1501 (7443 £ 17.08) (76.51 + 15.43)
Frotein (e 74.41 £ 1832 7395+ 1973 7508 + 20.72 7434 + 1936
ein (g (10630 = 26.17) (105.64 £ 28.19) (107.25 £ 29.40) (106.21 = 27.66)
St () 4016+ 896 4044+ 983 3932+ 10.48 00+ 963
C arbokychate (g) 31627 + 63.46 31701 61.83 301.63 + 70.74 313.60 + 64.25
C P ratio” 66:15:19 66:15:19 66:15:19 66:15:19
o e 588.58 + 147.53 572.67 + 164.03 564.81  149.65 576.58 =~ 149.65
~aimg (84.08 = 21.08) (8181 = 23.43) (80.69 + 21.38) (82.37 = 22.13)
b (e 522+ 378 1525+ 423 1582 4.16 1536 = 404
7 ima 112483 £ 31.48) (127.05 + 35.21) (13183 + 34.67) (12797 = 33.71)
Vitarnie A (RE) 866.98  219.51 895.85 + 258.92 933.58 + 236.80 893.64 = 241.12
' 312385 = 31.36) (12798 = 36.99) (13334 + 33.83) (127.66 + 34.45)
Priarmie (ma) 099+ 0.22 098+ 0.26 100 £ 025 099 = 0.24
9 (7591 £ 17.26) (75.60 £ 19.68) (7706 = 19.36) (7603 = 18.69)
Ribofienin (ma) 142+ 031 141+ 036 142+ 034 141 = 033
9 (S4.44 + 20.57) (94.08 = 23.51) (9439 + 22.72) (9427 = 22.24)
Niacin (e 1720+ 457 1718 49 1786+ 502 1733 = 4.80
4 10117 £ 26.86) (101.07 = 28.89) (105.08 £ 29.55) (10194 = 28.23)
. 101.78 £ 29.96 9879 + 32.22 98.78 = 29.64 99.83 = 30.78
\Y ,
itamin C (mg) 14541 £ 4280) (14113 % 46.02) Q4101 + 42.35) (14262 = 4397)

T3 Miiain 37$D, 2) Percent of Recommended Diefary Allowance for Korea, 7th Revision, 2000, 3) Corbohydrate, Protein, Faf rafio

i)

O o

@i QERFES AT Q= dokle) ]SS Y gR
669, Tl 15%, A4t 19% 22X $-741 JgART] v
Zril 085 AT FA 65%, WA 15%, AW 20%

5719 PAIGE AgSEolach 19 BT U 8B
S 743 g il AREY 106.2% 2 433 AHE B

o1+ 7h g~80 g A3lshs 7o Bug AT AN
(Lo % 1948; Woo & Kim 1497; Seo & 1994) 73}
TAtshY, 85.9 g& ’“"1'5]'“‘ A7 YA Kim &
Kimn 1998)el] vlald= @A Hd¥Bhe Ao, 58 g2
A ik A 7—5;}}(0}1 & Yoan 2000), 65 g= A%
BNz AFTATEE Al Bl3lod A HFshs RoE el
prAR S

G g go] A It G (106.2%),
HW(127.9%), vIER] A (127.6%), HIERI C (142.6%)
o3, ¥ gt HA AHE APat H(76.5%),
245 (8A.3%), thiamin (76.0%), riboflavin (94.2%) 2 &
whiih Blell C d# ol 7kt w2 whd thiamin 4#H %
o] 7|-& ""91‘4 olejgt Aos o2 R3E(Woo & Kim
1997 Lee 5 1998) 7 fA~st Hake Holm it 1
2t} AT} thiaming AT ZE GU4AE AFFL 2
sle] 41318k itk H ot %‘_70"& 40t FAHSeo 5
1994) Bvte WA AFHEkT ARNeH, vlet Co} Qg A

i ARl NYF olF2 HAFT Yo
Bt 3’&3}\:}&1}3} AMFREZAH0h & Yoon 2000)
X

6. %< 5 R2(NQ)

ddFE A, AAgE, A A& Sl 2 o
Picy ‘i'_}S'.Pi AR A e, Aabelr goki
Tl Q#T A9 I ABEAE R ER, YRty os
EFHA 2o K- 994 FEE Frh(equier &
Schutz 1984). Wt tidzEe] o] 218 Brlsta
2} & e el BRFE nE ook k. B =
Atell M M AR A@AFH o] By o, Tt
d olE9 IdFHFFC] FE3IHA GE JUx AFE
FES| S F ke BU) 98 INQE: AAbsiic
(Table 11). INQs= ollui#] 1000 kcal B P44 A
€ 1000 keal F 994+ AFFo 2 YF gloloh INQ7F
1 oPdelehs 2 Aate] % (elluix] AF) ol uisle] 4
Ar] AelR] 9 ok gk Aol ok A 23t
31, INQ7H 1 m|ule|® AjAjeke] H]gje] Ao] Hoja L A
Al@tHOh 2000). whtA] o] R RHE o] 83t AAle] A
A o] rhesh, dFAske 349 F5+E ubolot
sheA], adlE AAFEHEA WA AHE St Ak
=28 ¢ = YtHWindham 5 1983). €370 o}
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Table 11. Comparison of INQ! (index of nutritional quality) according to driving career of the bus drivers

Driving career (yrs)

Variable 10> 10-19 20 < Total F-test
Protein (g) 1.38 +0.19” 136+ 0.20 1.44 +0.22 1.38 + 0.20 (X
Ca (mg) 1.10 £ 0.20 105+ 020 1.09 +0.18 1.08 + 0.20 NS

Fe (mg) 1.65 + 0.25* 1.64 + 10.28° 1.78 +1.31° 1.67 £0.28 p<0.05
Vitamin A (RE) 1.62 + 0.34° 1.66 = 0.38° 1.83 + 0.44° 1.68 * 0.39 p<0.05
Thiamin (mg) 0.99 £ 0.12 097 + 0.14 1.04 £0.15 0.99 +0.14 NS
Rivofiavin (mg) 1.23+0.16 121+ 0.16 1.27 £ 0.17 1.23 £ 0.16 NS
Niacin (mg) 1.31 £0.21° 1.30 £ 0.23° 1.41 £ 0.25° 1.33 £ 0.23 p<0.05
Vitamin C (mg) 1.91 £ 0.52 1.83 £ 0.50 1.94 + 0.55 1.88 + 0.52 NS

1) INQ: Nutriient Content Per 1000 kcal of Diet/RDA Per 1000 kcal, 2) Mean = SD, 3) Not Significant, 4) Mean with different superscripts

within a row are significantly different at p <0.05

Table 12. Correlation coefficients among nutrient intake and other variable

Nutrient Driving career Age BMI SBP DBP T-chol. Hb GOT GPT
Energy -0.036 0.018 0.135 -0.097 0.010 0.067 0.203 0.125 0.118
Protein —-0.019 0.053 0.160* -0.109 0.042 0.067 0.292** 0.140 0.159
Carbohydrate ~-0.035 -0.003 0.114 -0.076 -0.009 0.060 0.131 0.110 0.082
Fat -0.040 0.039 0.119 -0.107 0.032 0.058 0.253 0.105 0.141
Vitamin A 0.079 0.095 0.138 -0.120 -0.027 -0.013 0.165 0.154 0.130
Vitamin C 0.045 -0.053 0.076 -0.108 -0.083 -0.029 0.038 0.032 0.008
Thiamin 0.005 0.052 0.165" -0.117 0.017 0.051 0.260 0.137 0.144
Riboflavin -0.003 0.034 0.138 -0.129 0.013 0.033 0.256 0.140 0.148
Niacin 0.003 0.076 0.180* -0.102 0.036 0.070 0.279** 0.140 0.153
Ca -0.025 -0.026 0.093 -0.137 0.008 0.014 0.244 0.101 0.125
Fe 0.017 0.073 0.177* -0.110 0.021 0.055 0.260 0.141 0.147
* p<0.05, **: p<0.01
2 f2)2Ql Aolr} Qs °g = 3% vER) A niacin - 222 W7 5 ok
oloict. ¥ +3%3¥ 10 ]6}9} 10~19deA 7 7 YA NN} It HOINS ATEY
7} 1.65, 1.64%14] H]8tod, 20&3 oPelNE 1.782 £ i o
_ Table 12 F4A gFH 9 ©E AU ZA(AE U
vt (p < 0.05), BlERI AE 10d o3te}t 10~19d
ERlcl 479 9 A% JUrAdFE Azt o

oA Ztz} 1.62, 1.66 A H|gl, 201d o] dellAE 1.83
o7 =4 Ut o (p <0.05), niacind 10Qd o]}
10~199ell4 242z} 1.31, 1.3021H |31, 203 o)/l
AE 1418 A4 Jeh(p <0.05) F93Q 2JolE B
pei=g

A & B BA A9 U—E— %42 INQ7}
0.99~1.882 Jeh} 4% HHFE ALF T ¥
olw ook AFako] 99~ 188%7} g o2 A=A
o} AEXE Aoldate] A9E 240.89) % HlE A
(0.84)7} INQ 1 ©]3}Ql Aol gion(Kim 1998), 7
71% AE Addate] A9 240.77), vlgh A (0.71),
HJER! B, (0. 86)7} INQ 1 °J32 Yebst(Lee 5 1998),
78, 7R Z2AME Ca (0.80) 3 ulERR! B, (0.78)
7} 1 ol5tz L}E}kh:HOh & Yoon 2000). WA £ =
AAAEE AH o2 e vlwE 95 AALE B 91‘

= Ao =2 vephgth BMIE @3 thiamin, niacin, 3%
I= FH o2 (p<0.05) okt oFe] AABAI el
o o Fudx AFeks ABEATL e RAoE e
Wk ol AR 2F3k= AldRte] A-¢ BMISH &
T JUA AFT 9 ABAAE Bivhe R (Lee
& Rho 1999) &} 72|1 AdAZ2Ake] 79 BMISE 9%
2 AFH ks At dthe 2 (Park T 1999 9
golst Axekn szt

Yool Azletd 2= AT A, niacin AEH 9
ko] AwAAY Yeldt ol: slR22vlo] 4, o
A, eI’ By, By, niacin® {2 &9] 4HEA)
Qi Ha(Park 5 1999) oh= At At 18
I 8% & ZYAEHE, GOT, GPTY 9944 4= 4
FRAZE e Ro=Z L}E}kkc}. ol ¥y, 8%, ¥ £



23S gola A3 e AuaAzt itk B3 (Park
5 1009) 9 olxEl oy, 8% F Fe2HE 2 F49A
e olid, w2, eal Zd "R, thiamin, Na 439}
SE] ARt EhA) Asithe Bai(Lee & Rho 1999) ¢h= 4
)3k,

ern an e

ROU 0j

H
G A EE

Nt s m e —

Pod7E A vRREY Al A 362 178%-&
WA Z 99yl 69 AAY AZbEA Auel HEZANE
Fokd AgAE] @ AU AH FHE BN A9E o
S el Qekg £ Qleh

1) HAAAL 1709 £ 5.2 cm, AFE 700 £ 9.4 ke
o), F3+ RBW+= 108.87 = 12.93%, BMIE= 23.9
* 0328 YAl ettt

2) 1173 A% Az AAo] 505%, A=t BeleWo) 32.6%,
i) de] 16.9%3N AR IAES) 49.5%7F 173 ©]
A0 50 2o E WePdo

3) ehgo] (e €AY F F8AEE(p <0.001) 3
0] Weh(p < 005) 0] F7keIsT, £3748 201 ol
o) 1yd vigtel vla ¥3 F Fef AHEo| S8l
{p <0.05).

1) BMIZF F71gel we} 2&7] g9k ga7] ddol
F7hitg o, BMI 20 vldtef] H)8ie BMI 20 o4}l ¢
Habt 9y i ZYAEEo] F7HIICHp < 0.01). =5
BMI 20 »|¢1Q] &A=}e]] w)dle] BMI 20 o)l 3=}
7} @A) 27kl o (p < 0.05), BMIZ} 3713t ut
¥ 43 GPTY GOT7) 93 oz ¥7lsigint.

5) 4 41358 2AAF ME F239 Aol @l
Rox, HAuEE B JeRgEan A4 AR 9%

&by 4(106.29%), HR(127.9%), BlEN] A (127.6%),

HIER C (142.6%) 21900, AR BA Q3% JU
&t i3(76.5%). 24(82.3%), thiamin (76.0%), rib-
oflavin (14.2%)01.2H, 4% T9ul &2 34 66%, &
92 15%, AW 19%2 Yekgrel 281 thiamin (0.99)
S AN s FgAe] INQZE 1.08~1.882 B 1A &
| viehdth

6) 7R A 9 F FHUAEED g2 d A
F ule, d3e ek F Fal2Ey 18l BMISE
gzl do] 4@ DAL BNk Eg e F ZHA
§ g9, 89, BMISH 44 AggAE B3eH, BMI
99, 93k & ZHAHE, 884 GPT, GOTS}H %42

o

o)

Iy

(L (S

AebARE B} 125 BMIE @A thiamin, niacin,
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AR AHFEN 4] AAAT Aen, he 9
2, niacin 4#H ¢} K- ¥ oA AN

ojate] Anellq M Yo] F &S Y F Y 2
Eo] EA Yvehdou A7, vRts, d%A AFH3H
T2 LAY wt FAHQA 2ol7h YRR B £
Ab A AU A - ARHES o] HEY
FoUda Al TA FEE vX= Qo) opd Ao
B 9t 2y Ao 43, ¥4 & ZHAEHE
1} oko] AFEEAIZ} UL, AL el F FuAHES
ko] A A ARNCH, EH F FeAuiRe 8 8
G} ko) ARBAZT ARSE FRISHE 2AH o] Fof
ArE nAYS, 18 2D Fol KUE UL
F8 ¢ Utk 38 AAPE-E v dRwest gest
A Ago] A== FAAT 49.5% T £ S B
god, nuda), Wgde 9 e ol %3, 53
AR A4 % AF2FR}F 42.7%, BMI 25 0)4R1
A7} 34.3%Q A3} x5t BMI19] 710l wel ¥t 2
YAEE, M4, GPT, GOT 5ol 718k <] Ao
AE B Aoz nRe] B o, A AFio] F%
#7o] grix Atk 181 AFY F7H= o] A
gkR ch=(E34 %71 A3 76.5%°1%.29, thiamin
< Ag RE JU40] INQE 1.0 oo 449 A
L H| A $53308) 8KF F 8AIThE: Aol gho} Q)
ofol 3R= Al Qi 2FHFS] Jgo] Adtn sk
a3 A2 AR AgETelA §5(74.6%) 2
FAEB3.6%)° UL 857t F 1~28(52.4%)
AT Jgton, §F8F7t s gl Flsisla,
SF%0] e E ol Y g3o| IO, £ &
d7)zbo] A5 7] dun F FeAHEe] w3on.
FE A F 13 ¥5Fo] AETE diol wU4H
A3 (Yoon & Choi 2002)AME & 4= AAE o8] A
53 7ol Festtkn st olde] AxzrellA Al
WA EAAEL] YRS odsty d7Ekn v Ag
S FABLE EF AR EE 3l e SAlME
E£431 &0 3 F Qe oS 1§ TR s
Y 2405 AV)HQ) WHo] R, I gk &%
AT, Fra F FojgE-g 43t IR Fo] et
ot shen, olejgt EAE siAs] sl 37t
Apglolxe] siakgo] aginta shch

)

o

SRR |

242 (1998) : A%AYG dARle JFdAAeh Aae A
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