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AUNCHALEE = SRISAWAT : SELECTED FACTORS RELATED TO BLOOD
PRESSURE AMONG BUS DRIVERS IN BUS OPERATION : BANGKOK MASS TRANSIT
AUTHORITY. THESIS ADVISORS : ORAWAN KAEWBOONCHOO,PhD.(Social
Medicine), SARA ARPORN , Dr.Biol Hum., PATHANA STITHVIPAWEE, M.P.H.(Bios.),
117 p, ISBN 974-665-536-1

This cross - sectional survey research was designed to assess the prevalence of
hypertension and selected factors related to blood pressure among bus drivers. The subjects
consisted of 200 male bus drivers who worked in Zone 4 of bus operation for Bangkok Mass
Transit Authority. The selected factors : personal factors , lifestyle , perception of working
environment and psychosocial factors were assessed by questionnaires. Blood pressure , body
weight and body height were measured. Data was collected during May 2000. Chi-square and

Odd Ratio was used to determine the correlation between variables.

The results of this study revealed that the prevalence of hypertension among bus drivers
was 18.5 % . There were significant correlations with age , working years, perception of
working conditions and systolic and diastolic blood pressure (p < 0.05) , alcohol consumption
and systolic blood pressure (p < 0.05) , fat consumption , salt consumption , decision latitude
and diastolic blood pressure (p < 0.05). The contingency table in the univariate analysis was
used to estimate the Odd Ratio of each factors . The factors that significantly related to systolic
blood pressure were as follows - working years > 20 (OR=7.15) , age 50 up (OR=6.36) ,
alcohol consumption (OR=3.36) and fat consumption (OR=1.95). The factors that significantly
related to diastolic blood pressure were as follows : working years > 20 (OR=6.19) , history of
illness (OR=5.71) ,age 50 up (OR=3.26) ,daily working hours (OR=2.45) and fat consumption
(OR=231).

A blood pressure monitoring program should be provided for bus:drivers.
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Taith 2(8.0) 18(10.3) 1
h 23(92.0) 157(89.7) 1.32 -21-2.84
Fisher 's Exacttest P > .05
MOUNIAYUENINTLSD
haivh 23(92.0) 158(90.3) I
m 2(8.0) 17(9.7) 0.81 -72-2.34
Fisher 's Exacttest P > .05
¥iinsoRTy
sue e 9(36.0) 48(27.4) !
SREPTLN 16(64.0) 127(72.6) 0.67 -21-1.55

X’ = 7886 P> .05
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MINA 9 anundnuiussnuduRusfuaudulafiadaledn Tasnnsanudazileds

Taun flefodauymna  thiwums 1983

fofudmdanadaumsvinunaziledeauia

AN (aD)
auils SBP >140 mmHg SBP<140mmHg Odd  95% Confidence
s (Souaz) d1nnu(desaz)  Ratio Interval
mMssuinoiledudndany
unnuiliudeassvesmsdnaduls
9 14(56.0) 122(69.7) 1
& 11(44.0) 53(30.3) 055  -30-141
X' = 1.8907 P> 05
s seiuayunedeny
0 5(20.0) 31(17.7) 1
én 20(80.0) 144(82.3) 116  .11-222
X' =074 P> .05
fuanuidndoaissau
9 20(80.0) 147(84.0) |
# 5(20.0) 28(16.0) 0.76  -30-182

X% = 2540 P> .05
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M3 10 anuminmivvesnuduiuinuanudulatialausaindn Tasfissaudas

flede s edvdnyana  Jwunslidia  Teiedndunadsumsianuasiledy

fudadana (m=200)

auls DBP >90 mmHg DBP<90mmHg Odd 95% Confidence

s1nu (Gevay) $nouoray)  Ratio Interval

oy )
20-39 : 11(34.4) 79(47.0) 1
40-49 11(34.4) 67(39.9) 1.18 28 -2.08
50 D3l 10(31.3) 22(13.1) 3.26 2.28- 424
X’ = 6.7018 P < .05*
AWINIBNIE (PN ANAT)
viesnd 25 19(59.4) 105(62.5) 1
dud 253l 13(40.6) 63(37.5) 1.14 37-191
X' = .1114 P> 05
ﬂszi‘ﬁmsné’uﬂwé’m’knﬁﬁmdemmé’uiaﬁmqa
Taidl 28(96.6) 160(99.4) 1
Y 1(3.4) 1(0.6) 5.71 2.90 - 8.52
Fisher's Exacttest P > .05
szaznamsiham @)
1-9 12(37.5) 99(58.9) 1
10-19 8(25.0) 53(31.5) 1.25 29-220
Faud 20 Daul 12(37.5) 16(9.5) 6.19 5.23-17.15
X = 17.6290 P < 01**
Sulssmueimsiiug nea / dysdaensh
wuqese 21(65.5) 137(81.5) 1
i 11(34.4) 31(18.5) 231 1.49-3.14

X = 4.1676 P < .05*
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Msh 10 anuminivvesanuduiusiuanuduladalauealetn Tnshsaudas

flode 1dun Fedodauyann  jhwunnlddie  Helvdudanedoumsennsilede

MuTadeny (An)

s DBP>90mmHg DBP<9mmHg Odd  95% Confidence
$1nu (Fouaz) snwouGouaz)  Ratio Interval
yousutlssmuo M ITaAN
Tsiwou 28(87.5) 107(63.7) 1
¥ou 4(12.5) 61(36.3) 0.25 -84- 134
X' = 8.7930 P < 01%
qm.m%i
liqu 17(53.1) 90(53.6) 1
qu 15(46.9) 78(46.4) 1.02 26-1.78
X’ = 0022 P> .05
Aun3 oIt IaNDI0d
Taidy 8(25.0) 50(29.8) 1
Ay 24(75.0) 118(70.2) 127 40-2.14
X' = 2960 P> .05
sanmiaImea
2BNMIAY 7(21.9) 29(17.3) 1
lieonfds 25(78.1) 139(82.7) 0.75 -.18-1.68
X' = 3876 P> .05
woumFu(Flag)
Fue 8wl 18(56.2) 61(36.3) 1
voonil 8 14(43.8) 107(63.7) 0.44 -33-121
X = 44724 P < .05*
M3suinodudIunIy
3 20(62.5) 94(56.0) 1
) 12(37.5) 74(44.0) 0.76 -0.2- 1.54

X = 4702 P> .05
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MINA 10 anuviniuvsesenuduiusnuanudulanalauedlnda InsRosauda

o v o 1 9
flade Wun Hedvduypna  luuunsiddda

MuIadinu (av)

fatodudanadoumsteuuazeds

fuls DBP >90 mmHg DBP<9%mmHg Odd 95% Confidence
$117u (Jouay) $1nu (Jowaz)  Ratio Interval
MIsuddeantizay
i 26(81.3) 91(54.2) i
Q9 6(18.8) 77(45.8) 0.27 -67-121
X’ = 8.1214 P < O1*
%"ﬂmmaﬂﬁff?mu 13U
8 d2lug 3(9.4) 34(202) I
N 8 $2lwg 29(90.6) 134(79.8) 2.45 1.20 - 3.70
X’ = 2.1038 P> 05
wnwuiune
Taivh 2(6.2) 18(10.7) !
M 30(93.8) 150(89.3) 1.80 .29-3.31
Fisher 's Exacttest P > .05
MOunNAEUenINTUIe
liivh 30(93.8) 151(89.9) I
m 2(6.3) 17(10.1) 0.59 -92-2.11
Fisher ‘s Exacttest P > .05
FiinseRT
Usuems 12(37.5) 45(26.8) 1
FIUM 20(62.5) 123(73.2) 0.61 -.18-1.40

X = 1.5143 P> 05
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Mmeh 10 anumnuinvesanuduRuinuauaulafinlaueaings TnefRsauday

fody 1dun fededuyana  giuuumslddia

fMuTadny (do)

fadedudunadaumsviavuazilede

fuls DBP >90 mmHg DBP<90mmHg Odd  95% Confidence

$117u (Foeay) $143u (3oemz)  Ratio Interval

mMssuineiledudndiny

fuanudiudaszvssmasadule

qq 17(53.1) 119(70.8) 1

# 15(46.9) 49(29.2) 047  -30-124

X' = 3.8737 P < 05*

aunssenivayunedeny

q9 6(18.8) 30(17.9) 1

é 26(81.3) 138(82.1) 1.06 00 -2.03

X' = 0145 P> .05

auanuidndeniszany

q9 25(78.1) 142(84.5) 1

& 7(21.9) 26(15.5) 065  -28-1.59

X = 7988 P> .05
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13. ﬁmvmquﬁmﬁaus’wnmﬁmﬁ'mm 3.70 0.38 0.69
14. vhwvgﬂﬂuﬁ'uaﬁauiammnﬁazﬁmm 2.77 1.28 0.69
15. ‘vhuﬂ?ﬂuﬁ]tymt?mmuﬁ'mﬁau%amm 293 1.17 0.70
16. vuRsweladuatafnisvesniienu 370 092 0.70
17. vudanes saiunu 387 082 0.70
18, Yiumiteonazieudiua 400 083 0.71
19. vhudi TemeAndoundouls 2.97 0.89 0.72
20, vmsdAnnuauseiiazviause 427 108 0.72
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EXECUTIVE SUMMARY

4037510 PHPH/M : MAJOR : PUBLIC HEALTH NURSING; M.Se.( PUBLIC HEALTH)
KEY WORDS  : BLOOD PRESSURE /LIFE STYLE / WORKING ENVIRONMENT/
PSYCHOSOCIAL FACTORS / BUS DRIVERS

AUNCHALEE SRISAWAT : SELECTED FACTORS RELATED TO BLOOD PRESSURE
AMONG BUS DRIVERS IN THE BUS OPERATION OF THE BANGKOK MASS TRANSIT
AUTHORITY. THESIS ADVISORS : ORAWAN KAEWBOONCHOO,PhD.(Social Medicine),
SARA ARPORN , Dr.Biol Hum., PACHTHANA STITHVIPAWEE, M.P.H.(Bios.) , 117 p
ISBN 974-665-536-1

This cross - sectional survey research was designed to assess the prevalence of hypertension
and selected factors related to blood pressure among bus drivers. The subjects consisted of 200
male bus drivers who worked in the Zone 4 of the Bangkok Mass Transit Authority bus operation.
.+ Four selected factors : personal factors , lifestyle , perception of work environment and
psychosocial factors were assessed by questionnaires. Blood pressure , body weight and body height
were measured. Data was collected during May 2000. Chi-square and Odd Ratio were used to
determine the correlation between variables.

The results of this study revealed that the prevalence of hypertension among bus drivers
was18.5% . Age , years of work and perception of working conditions had a significant correlation
with systolic and diastolic blood pressure (p < 0.05) .There was significant relationship of alcohol
consumption to systolic blood pressure (p< 0.05). There was also significant relationship between
fat consumption , salt consumption and decision latitude and diastolic blood pressure (p < 0.05).
The contingency table in the univariate analysis was used to estimate the Odd Ratio of each factor.
The factors that were significantly related to systolic blood pressure were as follow :working years
> 20 (OR=7.15) , age 50 up (OR=6.36) , alcohol consumption (OR=3.36) and fat consumption
(OR=1.95). The factors that were significantly related to diastolic blood pressure were as follow :
working years > 20 (OR=6.19) , history of illness (OR=5.71) ,age 50 up (OR=3.26) ,daily working
hours (OR=2.45) .and fat consumption (OR=2.31) .

A blood pressure monitoring program should be provided for bus drivers.
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Introduction

The health problems pattern of Thai people has changed. The national mortality rate shows
rising trends of non-infectious diseases and decreasing trends of infectious ones. Lifestyle related
diseases such as heart diseases , cancer, diabetic malitus and cerebrovascular diseases have become
the major causes of death in Thailand (Ministy of Public Health , 1999)

Hypertension is a well known risk factor of cardiovascular complications. Ninety percent of
hypertensive patients have unknown causes. However, one of the most important advances in the
last decade has been the recognition that the pathophysiological mechanism of essential
hypertension varies between individuals, and is influenced by factors such as genetics , age , race ,
sex ,dietary salt and fat ,obesity ,alcohol consumption , smoking and the work environment.
(Pandee W.,1996 and Chuawalitnithikul U.,1995)

Work by Karasek and his colleagues suggests that there is a strong association between job
strain , conceptualized as the joint effect of high job demand and low decision latitude or control ,
and an increased prevalence and/or incidence of coronary heart diseases and myocardial infraction
when traditional risk factors such as age race ,cholesterol and smoking are accounted for. Also,job
strain has recently been shown to be positively associated with elevated diastolic blood pressure and
a higher left ventricular mass index in a case — control study of employees from several occupations
(Cheryl L.Albright , 1992 )

Bus drivers are m one of the occupations that is reported as having a high prevalence of
hypertension ( Winkleby MW. ,1988 and Ragland DR. 1987). Bus drivers are exposed to a great
deal of occupational stress during work such as noise annoyance , traffic problems , temperature ,
vibration and long working hours. It may cause hypertension among bus drivers. Moreover ,there is
one study which reported that most bus drivers lack habitual exercise , have excess salt intake , lack
vegetables intake ,have a smoking habit and consume alcohol (Nuchnakra S.1993) . However ,
factors which cause hypertension in bus drivers have not been studied yet. This study was designed
to assess the prevalence of hypertension and the factors related to blood pressure among bus
drivers.The selected factors were personal factors , lifestyle , perception of work environment and

psychosocial factors.
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Materials and Methods

Subjects

Purposive Sampling was used to determine the subjects. The subjects consisted of 200 male
bus drivers , age 22 to 60, who worked in zone 4 of the bus operation of the Bangkok Mass Transit
Authority. Bus drivers whose working experience was less than 1 year were excluded. The subjects
were informed of to the purpose and process of the study. They gave informed consent to

participate in this study.

Study Design

This research was a cross - sectional survey , designed to assess the prevalence of hypertension
and selected factors related to blood pressure among bus drivers during May 2000. The selected
factors were personal factors |, lifestyle , work environment and psychosocial factors. Age , body
mass index , illness history and working years were used as variables related to personal factors.
Salt intake , fat intake ,smoking , alcohol consumption , habitual exercise and sleeping hours were
used as variables related to lifestyle . Three items thought to be related to the work environment
were used , perception of noise annoyance , perception of working conditions and working
conditions . Decision latitude , social support and work load were used as variables related to
psychosocial factors . A self-administered questionnaire was used to examine the selected factors

and the contents were confirmed in and individual interviews by a public health nurse.

* Blood pressure measurement
The blood pressure was measured with patients in the sitting position by a nurse with a
mercury sphygmomanometer. Each participant sat quietly for 5 minutes before the first
measurement. When a blood pressure which was not normal was shown , it was measured again
after 5 minutes .
Hypertension was defined as syéfélic blood pressure > 140 mmHg or diastolic blood pressure
> 90 mmHg, or both , and / or current antihypertensive treatment at the time of examination.

(WHO,1983)
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Statistical analysis
Chi-square and odd ratio with a 95% confidence interval and univariate analysis were used to

determine the correlation between variables.

Results

Table 1 Shows the general characteristics of subjects. The average age of subjects was 41.5
years old . Sixty-eight percent of the subjects graduated from primary school. Almost all of the
subjects were married. Average body mass index of subjects was 24.1 kg/m2 (range 16 to 32 kg/mz) .
There were a few subjects with experience of heart disease , DM and cerebrovascular disease. Mean
working years of subjects was 10 years (range 1 to 37 years) .

Both systolic blood pressure and diastolic blood pressure increase with increasing age. The
prevalence of hypertension is also increased with increasing age as shown in Table 2 and 3.

0dd ratios with 95 % confidence intervals indicating the association between personal factors ,
lifestyle , work environment and psychosocial factors and hypertension are shown in Table 4. When
the odd ratio for subjects aged less than 40 years was defined as 1.00 , the odd ratio for systolic
hypertension and diastolic hypertension were 6.36 ( 95% CI = 5.24-7.48) and 3.26‘( 95% CI = 2.28-
4.24) , respectively , among subjects who aged from 50 years .The odd ratio for subjects who have
not illness history was defined as 1.00 , the odd ratio for diastolic hypertension was 5.71 ( 95% CI =
2.90-8.52) among subje;:ts who have an illness history . Subjects who have worked for more than
20 years are more likely to develop hypertension (7.15 times for systolic hypertension ,and 6.19
times for diastolic hypertension) than those who have worked for less than 10 years. In addition ,
significant odd ratio among subjects who have dietary fat everyday were 1.95 (95% CI = 1.03-
2.87) for systolic hypertension and 2.31( 95% CI = 1.49-3.14) for diastolic hypertension. The odd
ratio among subjects who consumed alcohol for systolic hypertension was 3.36 (95% CI = 2.11-
4.61). And the odd ratio among subjects who have worked for more than 8 hours per day for
diastolic hypertension was 2.45 ( 95% CI = 1.20-3.70) . However , the odd ratio of other variables

for systolic hypertension and diastolic hypertension did not reach a significant level.
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Table 1 General characteristics of the samples
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Variable Number %
Age(yrs)
20-29 6 3.0
30-39 84 42.0
40-49 78 39.0
>50 32 16.0
Mean = 41.5 Sb = 75
Min = 28 Max = 60
Education
None 1 0.5
Primary school 136 68.0
Secondary school 57 28.5
University 6 3.0
Marital status
Single 14 7.0
Married 163 81.5
Separated /divorced 23 11.5
Body mass index (kg/ml)
< 25 109 54.5
> 25 91 45.5
Mean = 24.1 SD = 35

Min = 16 Max =
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Table 1 General characteristics of the samples
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Variable Number %

Illness history of heart disease , DM, cerebrovascular disease
no 188 94.0
yes 12 6.0
Years of work(yrs)

<9 111 55.5
10-19 61 30.5

> 20 28 14.0

Mean = 10 SD = 70
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Table 2 Mean and standard deviation of systolic and diastolic blood pressure

Age group SBP DBP
X SD X SD
20-29 111.67 13.29 7833 7.53
30-39 122.26 15.63 80.48 11.81
40-49 127.69 14.59 85.00 10.16
50 up 137.19 23.99 86.56 13.35
TOTAL 126.45 17.65 83.20 11.60

SBP : Systolic Hypertension

DBP : Diastolic Hypertension

Table 3 Prevalence of hypertension

Age group SHT DHT HT
no % no % no %
20-29 0 0 0 0 0 0
30-39 6 7.1 11 13.0 12 14.3
40-49 9 11.5 11 14.1 13 16.6
50 up 10 31.2 10 31.2 12 375
TOTAL 25 . 125 32 16.0 37 18.5

HT : Hypertension
SBP : Systolic Hypertension

DBP : Diastolic Hypertension
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Table 4 Odd ratios (OR) with confidence intervals(CI) showing the association between personal
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factors , lifestyle , work environment and psychosocial factors and hypertension

Variables Systolic Hypertension Diastolic Hypertension
OR (95 % CI) OR (95 % CI)

Personal factors

Age 6.36 (5.24-7.48)* 3.26(2.28-4.24)*

BMI 1.10(.24-1.96) 1.14(.37-1.91)

Tllness history - 5.71(2.90-8.52)*

Working years 7.15(6.10-8.21)* 6.19(5.23-7.15)*
Lifestyle

Fat intake 1.95(1.03-2.87)* 2.31(1.49-3.14)*

Salt intake 0.36(-.76-1.47) 0.25(-.84-1.34)

Smoking 1.07(.23-1.91) 1.02(.26-1.78)

Alcohol consumption
Habitual exercise
Sleeping hours
Work environment
Noise annoyance
Perception of work condition
Daily working hours
Shift work
Part time job
Type of bus
Psychosocial factors
Decision latitude
Social support
Working load

3.36(2.11-4.61)*
0.86(-.19-1.92)
0.46(-.38-1.31)

0.87(.01-1.72)
0.23(-.88-1.34)
1.77(.51-3.03)
1.32(-.21-2.84)
0.81(-.72-2.34)
0.67(-.21-1.55)

0.55(-0.30-1.41)
1.16(.11-2.22)
0.76(-.30-1.82)

1.27(:40-2.14)
0.75(-.18-1.68)
0.44(-.33-1.21)

0.76(-.20-1.54)
0.27(-.67-1.21)
2.45(1.20-3.70)*

1.80(.29-3.31)

0.59(-.92-2.11)

0.61(-.18-1.40)

0.47(-.30-1.24)
1.06(0.09-2.03)
0.65(-.28-1.59)

*p < 0.05
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Discussion

A high prevalence (18.5%) of hypertension was found among bus drivers. This prevalence of
hypertension was much higher than that (12.0%) found among Thai people as a whole (Ministy of
Public Health ,1999). The different prevalence may results from the difference in the work
environment between bus drivers and other Thai people . Bus drivers are exposed to various hazards
which induce hypertension during their work such as noise , vibration , a static working position and
prolonged working hours as well as psychosocial factors. (Stenfeld SA ,1992 in Samuel M.et al
,1997, Siriporn N.,1993 , Nugoon T.,1993 , Niedlhammer I .et al. ,1988)

The odd ratio showed some factors that elevated the probability of hypertension. These factors
are aged above 50 years , iliness history , fat intake , alcohol consumption , working experience of
more than 20 years and working hours of more than 8 hours per day. Therefore , these factors might
be the cause of hypertension among bus drivers. These results corresponded to many previous
studies. Numerous studies reported the association between age and blood pressure
(Pandee W.,1996and Chuawalitnithikul U.,1995)

Serum cholesterol which is considered to be a risk factors for coronary heart disease.
(Kanel W.B.,1971), is influened by dietary fat (Stamler J., 1979) . Bus drivers who had dictary fat
everyday are more likely to develop hypertension than those who had not . This may be because
dietary fat produces serum cholesterol which then induces hypertension.

Sukurada I .et al.(1999) reported that daily working hours and alcohol consumption were
related to blood pressure in Japanese workers. Most bus drivers drink alcohol and work more than 8
hours per day. Thus, their blood pressure was high.

The results of this study show that the cause of hypertension among bus drivers may be dietary
fat , alcohol consumption , working years and working hours. A health promotion program which

focus on these factors should be considerd and provided to bus drivers.
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