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— Abstract —

The Association Between Hypertension and Lifestylein Express BusDrivers
Jin-Woo Lee, Nam-Soo Lee, Kyung-Jae Lee, Joo-JaKim

Department of Occupational Medicine, Soonchunhyang University Hospital, Seoul, Korea

Objectives: To examine whether or not there is an association between blood pressure and lifestyle
habits in male express bus drivers.

Methods: The study subjects were 249 male express bus drivers. The data was obtained from annual
health surveillance. A structured questionnaire was used to assess smoking, alcohol consumption, exer-
cise, daily hours of sleep, work duration and weekly working hours. The subjects BMI (Body Mass
Index) was classified using the World Health Organization diagnostic criteria for obesity in Asians, and
their blood pressure was classified according to the INC (Joint National Committee) 7 classification.
Multiple cases of logistic regression modeling were used to determine associations between hypertension
and the subjects common characteristics, lifestyle habits and obesity were used as the independent vari-
ables.

Results: We found that lack of sleep was associated with hypertension (OR 1.85, 95% CI 1.01~3.39)
and obesity was also associated with hypertension (OR 2.81, 95% Cl 1.59~4.98).

Conclusions: These results indicate that daily hours of sleep and obesity were associated with hyper-
tension in male express bus drivers. Due to the characteristics of this job, such as long hours and lack of
exercise, it can result in obesity and lack of sleep, which can in turn influence occurrences of hyperten-
sion. Therefore, consideration of lack of sleep and obesity in their workers will be helpful for the man-
agement in the prevention of hypertension.

Key words: Body Mass Index, Sleep, Hypertension, Bus driver
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TR gl ndste] 9l A8 Foleka FE At F7t AFE B 57 e moe AFldin
=€ 1Y ToE s, adla F571 g% TR TRARE] 40413 23tekE A B 57 Y
131~139 mmHg %+ °|¢7] g% 85~89 mmHge 5oolg7] dste] #A ustod BF folohA &kt
7ZAA n¥Eet #oz BHIY, oW A 437 (Table 2).

dstol 140 mmHg wRte|HA o]k7] d o] 90

mmHg PR A5 25 A4 2ol I 3. YEHY, NN Ednt ngere| md

3) S 24 A7 el 2wl 2 498 543 nagel 23t
SPSS 14.0 Z2 9% ol g3} BAG. A7 o] ¢ BAYL B A7) FAT vve] nAYT FARoR
e AR AU LD AuAel 546 Be 1
ol Bx o zlo]E Qldly] Yol FtolAF AAE A3 Table 1. Genera and work related characteristics of the study
st DY TEHAFE, ARERT} vves 5y Sbjeds
WL oto] thg 22| 2E 3|HEA S Aldstatt. Characteristics Number(%)
Age (years)
45-49 57 (22.9)
50-54 81 (325
1 ur Neim SN o AYAZ At e 502
Smoking
A gAdzte] AukA @ ARQA EAoA] 444 o]at= Current 90 (36.1)
559 (22.1%). 45M°1A 49417} 57 (22.9%). 5041l Former 118 (47.4)
A 54A7F 817(32.5%), 5541 ool 56w (22.5%)0] Never 41165
clos 2 ¢l wheias. o Alcohol drinking
gom, Hir d#He 49 2499, A T 909 Yes 190 (76.3)
(36.1%), &35 adzn ¢33 L=2a+= 1909 No 59 (23.7)
(76.3%)°10c}. FAHQ £5& she 2wAp) 2169 Physicd acivity
(86.7%)% tnE F449 €22 dn YA 2 e Z;gggg
'/F?i}\]ﬂ—o] 7}‘]Zl— O] o ﬂ';ﬂ %%iﬂ' ELEZ‘L\_; 1011:5 Da||y hours of Sleep
(40.6%)°10aL, AAFAF7E 2501741 Bl =& =7 101 (40.6)
103% (41.4%) 10k, 24357} 20 o449l 2247} <7 148 (594)
_ N BMI (kg/m?)
huc| bz A=
1189 (47.4%)°19 aat S5USE 19.59 ot} <5 146 (58.6)
T3 2EAZEe] 40A17 238t 7§27t 1627 (65.1%) =25 103 (41.4)
ot} Yl A= A2 787 (31.3%)°]AT. Work duration (years)
o] Zol|A %] #sto] 140 mmHg ©]4< o] 529 =9 35(14.0)
(20.9%)°192M, o]¢] dgtel 90 mmHg ©]443l & 1019 %6(38.6)
o} g o]l > 20 118 (47.4)
o] 567 (22.5%)2.2 o|¥r] dsteo]l =A U2 o] ¢ Weekly working hours
E3kth(Table 1). <40 87 (34.9)
>40 162 (65.1)
OlH}A! K|OIM EMTl T 3o H|T Systolic BP (mmHg)
2. E._I'—|, = —|o—‘-l' r= U= = |J-|— <140 203 (79.1)
=140 52 (20.9)
ATl AA Ha 571 @ L% 126.31+11.64 Diastolic BP (mmHg)
mmHgo|3, A Hd o] ¢ 79.55+7.42 <90 193 (77.5)
mmHg® 24990, ARSI} Buleel 44 A =90 %6 (225)
i _ Hypertension*
Z TAlA £%7] el 125.41£10.64 mmHg=z H] Yes 78 (3L.3)
el el Hlal] frelatAl @EdtH(p0.05). +FE oA No 171 (68.7)
G oA, EFE e oA, €Y FHAIZRe] TA] Total 249 (100.0)
2 olel ZolN A7t W 557 49 2 ole] G

* Included JNC 7 classification stage 1 and stage 2 or persons
© who taking any medicine for hypertension.



Table 2. Mean blood pressure of the study subjects by general

and work related characteristics
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Table 3. Blood pressure associated with the study subject’s general and work related characteristics

Characteristics

Blood pressure

Normal (<140 and <90) N(%) Abnormal N(%) p-value*
Age (years)
<44 4 (74.5) 14 (25.5) 0.696
45-49 37 (64.9) 20 (35.1)
50-54 56 (69.1) 25 (30.9)
=55 37 (66.1) 19 (33.9)
Smoking
Current 70 (77.8) 20 (22.2) 0.049'
Former 73 (61.9) 45 (38.1)
Never 28 (68.3) 13 (31.7)
Alcohol drinking
Yes 130 (68.4) 60 (31.6) 0.877
No 4 (69.5) 18 (30.5)
Physical activity
Yes 149 (69.0) 67 (31.0) 0.789
No 22 (66.7) 11 (33.3)
Daily hours of sleep
=7 76 (75.2) 25 (24.8) 0.065
<7 95 (64.2) 53 (35.8)
BMI (kg/m?)
<25 114 (78.1) 32 (21.9) <0.001*
=25 57 (55.3) 46 (44.7)
Work duration (years)
=<9 28 (80.0) 7 (20.0) 0.288
10-19 65 (67.7) 31 (32.3)
=20 78 (66.1) 40 (33.9)
Weekly working hours
=40 63 (72.4) 24 (27.6) 0.216
>40 108 (66.7) 54 (33.3)
Total 171 (68.7) 78 (31.3)
* By x2-test, ' p<0.05, * p<0.001.
Table 4. Adjusted odds ratios and 95% confidence intervals Zo|t},
for hypertension* according to general characteristics AT AAle] dutdel EA 9 ARAR ARES Au
I ndependent variebles Hypertension wokg . AA) FAAE 907 (36.1%)°1ATh. 2009
OR' 95% Cl'* T A FRZAE AT, 194 ol 3 FAEo|
Smoking No 1.00 46.9% (400 48.9%. 500 41.6%)%1 A= vlwd o
Former 111 0.500-2.467 go £F odg?. nd¥et Fe AA FAAY vEA
Curent 062 02501465 o wle) A FAACIN 71 Bk = nd% ¢
Alcohol cinking 10 e ososzosa M I FAAESTI% B A elA 42.7%3
Physical activity Yes 1.00 i, 18 Tl AA A HlEo] Be ZoR B
No 092  0.385-2.173 of n¥Y 59 v oo FAL s IS 7HeA
Daily hours of deep =7 100 = qejel ¥ 4 9oy vudrel @Az QnuAs
BMI (kg e oo TR e g glan. 96l 9%E A7l g
o R

Using multiple logistic regression analysis.
* adjusted for age, " oddsratio, * confidence interval.

274



oze 5 -

AEE AW o 1583 Astel A7le da Wehuet
5~10 mmHg A% 98 4HE fA57E A 5%
dot. webd g el dvht vl guukel) me
& Bedol w2 Azt LolAA dek HEAA
Hgte] FAAQ) UG BRI B shFe] A, A
A3, oby nAG] By Al b0, 9 FA%
oA nELe A A @] HFAA Hate] 1.9

i

o

= EH
T7F B8 Zolgt AyztEct
ATFaEA T A 5F ¢
(76.3%)°1t}. 20094
Al ol E &F A e
tl 83.6%)%1 A HlmEd ) v FF ot o=
7129 A9 b2 Aoyt L4379 g7 547
ZE T Agto] 92 @3 3 i ®ol7] ol E A
o] a3 Yld Aow FHAY

Hgke] - H|wiel o] a¥A] ¥ FETE ¥ Yol
Bka(Table 3), ndstol| gt b5 ZA 2~ IHAE
A Az} vEl oA BAF R o3t ARE Bt
(Table 4). oj2] @ AFelA] vkl 39 mdge
FHEo ¥ Evn dEga, A7A AR AFe
7k et s E #EAo] =k, T3 1761
o] =A WA 7 22Ake) 53679 71EE 2EAb
kel AAF Ag A A E A FEAke] v|e
A2 ZRAES FAIZE gop
Al ok sta AAF FA7E R gon EfEg 4
TS A = AS7E Bol vEl vl go] Eoh,
go A WP mEte] &
ol # AFEAME A-
FHE] =AU, ATo] IS nE
S7Fhe A& UlEn-iaAle 24 Fof <}
s} 9 Ao gejehy wglel FykE
o] gt} E AFoxel Yol
Zo] AT FARIAT A+
el Aol Fa3 913 82l0]
AE 7T AME 898 5 gl
Toll M & ot FEAIZEe] TAIZE
<22k 1017(40.6%) 01tk ©l= OECD7}F
2009\l B =9l 3L Pt
ol gk 194] o] BAlel s Ha Az

6.9/13F7Q1 At HlwE wf §-5% 9 Atolgta A

N
,
v
k=l
olo
ofl
ot
Ny
fitl
>
rr
5

to i
9,
o)
op
o
X
~
o
=
o)
©
-3
X
ot
=)

Jud

k1
AR
o
o,
_O|L
=,
R
¥2
o
Ho

o
R
&
N
Hir
tlo
o ¥
% K
ok et
(o}
1o

K

>.\1
g 1o
o _L(‘)l_:

o bR
N

w2

o b rE

2

12
2 e o
=

)
ulla

2, o

o,
oft 2
:O.LL

H o
e
el

2
o

Rl Ry

(Table 4).

[e]
48105 o FHAzte] 23 ndgatel 7
2 BA5Th 324178 59417HA o] A olA] &FF 5A]
Folsl WS ale 7o 1ESH YA Eo] 2,108 (95%
CI=1.58~2.79) =& Aow Ygyt)? x4 222
B9 #e FH Azt g B4 g2 A7y x
B, oW AT E A RS = AZho
AHACR Fe AR UERT 1M

r\l

=44 2=
Ape] FRR-Eo] glog Wizl AL i A4 Rkt
&8, T $PLY, BASG 2PLF Folda, A
ok Al =AM 0% olstE A AT § v
Fiothe vl Eo] 27.5%2 Jeht 8 1+ TR F
2ol glo] AlgH ujApA o] whet Aok o o
m, old] M} R S5, FUEZ =ZH
o] gd&ol UePRt;. Uehatazt Felg HA=2AF = A
E£HE A5 4R AFDHE o] #A FEsin
Aol SR FEsto] Abge Aot JFA H2
o} FENZo] ofglacl ke FXe90R 2-gsle]
&zt e nEsh ke #AEHEd 5 712 4SS
A Ao mA Fd HEadS WA ST
FFare] Hye Zlolth”. Liu Y 59 A7 w2
FH RS FA AHE 4o HdS Fd9] w5l
= AR eyt o] d7elA, FF AHojx F ¥ o
F BN olstR RS FHste 2EA e At
] 91do] 2~3u] =oktH!. dRoA AHE AR 2R
AT w4 ¥ - AZBRAIANE JFFEHeR A
AlARGE Al prafEo] A A& 2Rt 2R
ST FZelA HAletE AFEEC] 203W 2] WE
oZl= Pk, ojAY FH FFo] n¥YE fFdstn
u - AEREe] RS Eole U 2HF ZEAEY]
&gk = ARt tielA ml=e] “hours-of-service

regulations’ ¥ 2 1S Fall M) HEIk
FHAE BAsta, wiaibd 23S Bl &
S8 59 oA wgo] ded 3o

ol At A S ATE
oldFE A o wiAtE L, ofth-Y S
of gFxd T2 AL AA A AAIS]
olg]gt ZF o] oW PgFE A=A

rr
RUREY
o)
e
4
1o,



cietzldetdolstslx| A 23 & A 3

fo
)
o
=
=
[

AR AFJBAF BelAl = ot 2RI 3 2%
A nEske] Wig ARG FolskAl fsith AT
t/gdAke] o] iR 40~50elm 25 713ke] B§-
20d F=7F Hel AT nE@gtol AsiAy dstr] 3
T A= a7 SRAe] A% o 2HE sls 7t
AR leng HAREY ofd Hi AgE AvEe
S9 F7F A7 ded e HArh off AdA
T 2R 2RARE 5o A 54E 24 4
3, olg W7t frold 9F vt opd Ao E e
A 22l Addy At ndste] W 2o
A% 9 8o dAddr. oW AT AR
nEH A FAATRE WIeR sfo] T2 oAt
7271 2 4F 54< 7HE "AS sHEAR AuE
9 44 2EAS Wd Pk kA kot AdA|
R4 ZRAR dustalde dAZE ke Aol
ol et Hekow mEn 2 247 o9l e A

FoWA EBGIL Holzl A, oy £4% 2EA} 5
U Qi A RS o & A 94 &

[r

L L
HH felve $44 224 o U HE 9 )
w3t nALe] B 3}
93 w2lS B FF oA 2RATY o - JBBID

oA ZEAte] B&geirt n¥
vehsteng BAadegAY 52 S8 2 A4
HA57E AWM A& Aol AAA R F3
¢t 24 gk AR} v folg A

12 Z2AE oz 3 A

[~

[

1

=
Ho

R

4

L
o
o
fru
>
o
ol
ol
2
=
=
[o
Jo
i
ie)
4»
¥0 1%

3
rx i
ol
ol
=

4o

N
o
off
=

tlo rlr

)

9

o]

o

e
Y
o,

ks

o,

0% fMo KU oL o o g
i

o 2 1o glo wlo wo -
o
ol
§
lo,
L o
=)
)

o
Rl
(2
-

N
i)

&

k9

|

Do
3
»

jur}
2
H

AretATt. = AZ A (Body Mass Index)E
&3t AARAZFY] oo} H]WE Xdk V|Fo R &
slal, dde JNC (Joint National Committee)
classification®] wa} EFslatt. AT A A
PeE Z3t ARkl SAJo] nP St wX=
H7] glete] ndSHE THEUFE, A5 v

=
SHHTR sto] U5 2A2Y JARHS AR

°|

2 oof me 1 Hu

_O|L

& to rot B O opj mlo 2

Y et
&Moo > oWy ¥ Koo m

-
DO
oo
—
—~
©
Ot
X

Rils
~3.39)olRqa, HwFel o] wAH]

CIF1.59~4.98) &2 11

ek
s
B
Jo
1o
=
e
Al
ox
tlo
°
Aul
3L
=

1) Lee SH, Bae KS, Cho JM. Exploring the Concepts of
Working Hours in Korean Road Transportaion
Business: A Comparative Analysis of International
Standards and Korean Reality. Korea Labor Institute
2004;4(2):96-127. (Korean)

2) Shim KB, Kim ES, Kim JH. Study of Measures to pre-
vent drowsy driving large vehicles. Korea Road Traffic
Authority, Traffic Science Institute 1998;98-14-343.
(Korean)

3) Report The 2009 Transportation Survey. Korea
National Stetistical Office. 2009. (Korean)

4) Bae KS, Lee MB. 2005 Analysis and evaluation of
labor disputes (translated by Jin Woo Lee). Korea
Labor Institute. 2005. (Korean)

5) Lee HS, Bus Transportation Business s Situation and
Improvement Plans. Kyungpook Natl. Univ. Law



OlFR S - M

Journal 2009. pp 29-62. (Korean)

6) Karimi A, Nasiri S, Kazerooni FK, Oliaei M. Noise
induced hearing loss risk assessment in truck drivers.
Noise Health 2010;12(46):49-55.

7) Kim JR, Urm SH, Chun JH, Jeong SJ, Lee CH, Jeong
KW, Choi SS, Pee KT. Relationship between life style,
the level of stress and irritable bowel syndrome on
1298 male white collars. Korean J Prev Med 1997,
30(4):791-804. (Korean)

8) Bigert C, Klerdal K, Hammar N, Hallqvist J,
Gustavsson P. Time trends in the incidence of myocar-
dial infarction among professional drivers in
Stockholm 1977-96. Occup Environ Med 2004; 61
(12):987-91.

9) Tuchsen F, Hannerz H, Roepstorff C, Krause N. Stroke
among male professional drivers in Denmark, 1994-
2003. Occup Environ Med 2006;63(7):456-60.

10) World Health Organization. Prevention of Cardiovas-
cular Disease: Guidelines for Assessment and
Management of Total Cardiovascular Risk. World
Health Organization, Geneva. 2007.

11) Mathers CD, Loncar D. Projections of global mortality
and burden of disease from 2002 to 2030. PLoS Med
2006;3(11):e442.

12) Ministry of Health & Welfare. Book of Health and
Welfare Statistics 2010. 2010. (Korean)

13) The Ministry of Labor. The Occurrence Report of
Industrial Accident 2010 Available : http://www.moel.
go.kriview.jsp?cate=3& sec=2& smenu=3 [cited 21 Feb
2011]. (Korean)

14) Horne J, Reyner L. Vehicle accidents related to sleep: a
review. Occup Environ Med 1999;56:289-94.

15) Sabanayagam C, Shankar A. Sleep duration and cardio-
vascular disease: results from the National Health
Interview Survey. Sleep 2010;33(8):1037-42.

16) World Health Organization. Monitoring and Evaluation
of Worksite Health Promotion Programs-Current State
of Knowledge and Implications for Practice. World
Health Organization, Geneva. 2008.

17) Ministry of Health & Welfare, Korea CDC. 2009 Korea
National Health and Nutrition Examination Survey.
2010. (Korean).

18) PD Wang, RS Lin. Coronary heart disease risk factors
in urban bus drivers. Public Health 2001;115:261-264.

19) WHO Expert Consultation. Appropriate body-mass
index for asian populations and its implications for pol-
icy and intervention strategies. Lancet 2004;363(9403):
157-63.

20) U.S. Department of Health and Human Services;
National Institutes of Health; National Heart, Lung, and
Blood Institute, National High Blood Pressure
Education Program. The seventh report of the Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(JNC 7). Available: www.nhlbi.nih.gov/guidelines/
hyper-tension/index.htm [cited 17 July 2003].

21) Lewin |. Driver training: a perceptual motor skill

T2 ZEAEo dgetnt desyt dejlel A

Ho

approach. Ergonomics 1982;25:917-25.

22) Taylor AH, Dorn L. Stress, fatigue, health, and risk of
road traffic accidents among professional drivers. the
contribution of physical inactivity. Annu Rev Public
Health 2006;27:371-91.

23) HaEH, Kim SG, Yoon CS, Yoo SJ, Yi CH, Kim YK,
Kim JY, Kwon JS, Lee EC, Son JS. Study on the
Approval Criteria of Neuro-cardiovascular Disease due
to Occupational Cases 2005:Research Report of The
Ministry of Labor. The Ministry of Labor. 2005.
(Korean)

24) Belkic K, Landsbergis P, Schnall P, Baker D, Theorell
T, Siegrist J, Peter R, and Karasek RA. Psychosocial
factors: review of the empirical data among men. In
Occupational medicine: the workplace and cardiovas-
cular disease (state of the art reviews), Schnall PL,
Belkic K, Landsbergis P, Baker D (eds). Hanley &
Belfus, Inc. 2000. pp 175-7.

25) Park JS. Are cerebrovascular and cardiovascular dis-
eases among employees work-related?. Korean J Occup
Environ Med 2005;17(4):288-96. (Korean)

26) Puttonen S, Ha 'rma’ M, Hublin C. Shift work and
cardiovascular disease-pathways from circadian stress
to morbidity. Scand J Work Environ Health 2010;
36(2):96-108.

27) Fogari R, Zoppi A, Lusardi P, Marasi G, Villa G,
Vanasia A. Cigarette smoking and blood pressure in a
worker population: a cross-sectional study. J
Cardiovasc Risk 1996;3:55-9.

28) Mitchell BE. The adverse health effects of tobacco and
tobacco-related products. Primary Care 1999;26:463-
98.

29) Pi-sunyer FX. Pathogenesis of obesity. Drug Benefit
Trends 2000;12:28-33.

30) Moreno CR, Louzada FM, Teixeira LR, Borges F,
Lorenzi-Filho G. Short sleep is associated with obesity
among truck drivers. Chronobiol Int. 2006;23(6):1295-
303.

31) Kim JS, Jones DW, Kim SJ, Hong Y P. Hypertension in
Korea: anational survey. Am J Prev Med 1994;10:200-
4. (Korean)

32) Richards RJ, Thakur V, Reisin E. Obesity-related
hypertension: Its physiological basis and pharmacol ogi-
cal approaches to its treatment. J Hum Hypertens
1996;10:559-68.

33) OECD Socid Indicators. Society at a Glance. 20009.

34) Gangwisch JE, Heymsfield SB, Boden-Albala B et al.
Short sleep duration as a risk factor for hypertension:
analyses of the first National Health and Nutrition
Examination Survey. Hypertension 2006;47:833-9.

35) Choi KM, Lee JS, Park HS et al. Relationship between
sleep duration and the metabolic syndrome: Korean
National Health and Nutrition Survey 2001.
International Journal of Obesity 2008;32:1091-7.
(Korean)

36) Stang A, Moebus S, Mohlenkamp S et al. Gender-spe-
cific associations of short sleep duration with prevalent

277



CH3H @422 2|2t 8 x|

—

37)

39)

39)

278

HM233 HM3= 20114

o —

hypertension. Hypertension 2008; 51: e€15-e16.

Lusardi P, Zoppi A, Preti P, Pesce RM, Piazza E,
Fogari R. Effects of insufficient sleep on blood pres-
sure in hypertensive patients: a 24-h study. Am J
Hypertens. 1999;12:63-8.

James E. Gangwisch, Steven B. Heymsfield,
Bernadette Boden-Albala, Ruud M. Buijs, Felix Kreier,
Thomas G. Pickering, Andrew G. Rundle, Gary K.
Zammit, Dolores Malaspina. Short Sleep Duration as a
Risk Factor for Hypertension ; Analyses of the First
National Health and Nutrition Examination Survey.
Hypertension 2006;47;833-9.

Dingus T.A., Neale V.L., Garness S.A., Hanowski R.J.,
Keisler A.S., Lee SEE., Perez M.A., Robinson G.S,,
Belz S.M., Casali J.G., Pace-Schott E.F., Stickgold
R.A., Hobson J.A.. Impact of sleeper berth usage on
driver fatigue: Final project report. Contract No.

40)

41)

42)

43)

DTFH61-96-00068. U.S. Department of Transporta-
tion, Federal Motor Carriers Safety Administration,
Washington, DC. July 2002.

Uehata T. Karoshi, death by overwork. Nippon Rinsho.
2005;63(7):1249-53.

Liu Y, Tanaka H; Fukuoka Heart Study Group.
Overtime work, insufficient sleep, and risk of non-fatal
acute myocardial infarction in Japanese men. Occup
Environ Med. 2002;59(7):447-51.

Uehata T. Long working hours and occupational stress-
related cardiovascular attacks among middle-aged
workersin Japan. JHum Ergol 1991;20:147-53.
Richard J. Hanowski, Jeffery Hickman, Maria C.
Fumero, Rebecca L. Olson, Thomas A. Dingus. The
sleep of commercial vehicle drivers under the 2003
hours-of-service regulations. Accident Analysis and
Prevention 39 2007;1140-5.



