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Hypertension and Obesity in
Male Bus Drivers

Erkek Belediye Otobiisii Siiriiciilerinde
Hipertansiyon ve Obezite

ABSTRACT Objective: The purpose of this study was to investigate the prevalence of hypertensi-
on, obesity and associated factors in male bus drivers working in Istanbul, Turkey. Material and
Methods: This study was designed as a cross-sectional survey. All the bus drivers (n=4261) emplo-
yed by the municipality of Istanbul were examined by primary care physicians and were referred
to specialists when necessary. A questionnaire regarding the socio-demographic characteristics, he-
alth history and lifestyle factors was filled by face-to-face interviews and health data were collec-
ted through detailed physical examinations, lab tests, blood pressure and height-weight
measurements. Results: The overall prevalence of hypertension in the study group was 31.4%. Hy-
pertension prevalence increased significantly with age and body mass index (BMI) of the drivers.
Prevalence rate was 23.6% among younger bus drivers (< 35 years old), and 42.2% among older
participants (= 50 years old). Crude prevalence rate was significantly lower among the underweight
than among obese bus drivers (14.8% and 47.1% respectively, p< 0.001). However, age-adjusted
prevalence rates were not significantly different (30.4% and 31.8% respectively, p> 0.05). Multiva-
riate analysis of the survey data indicated that BMI and age were the most significant predictors of
hypertension among male bus drivers. Conclusion: The hypertension prevalence in our study gro-
up was slightly higher than the prevalence rates estimated for the global adult male population and
the male hypertension rate found in a recent national survey in Turkey. We concluded that weight
control and health education could be helpful to reduce hypertension in this high-risk group.
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OZET Amag: Bu aragtirmanin amac, Istanbul’da belediye otobiislerini kullanan erkek siiriiciilerde
hipertansiyon ve obezite goriilme sikli ile iligkili olabilecek etkenleri incelemektir. Gereg ve Yon-
temler: Kesitsel olarak yiiriitiilen bu calismada, Istanbul’da belediye otobiislerinde gorev yapan er-
kek siiriiciiler incelenmigtir. Aragtirmaya katilmay1 kabul eden tiim siiriiciiler (n= 4261), pratisyen
hekimler tarafindan muayene edilmis, gereken durumlarda uzman hekimlere sevk edilmistir. Her
stirticiiden, yiiz yiize goriisme yontemi ile uygulanan anket ile sosyodemografik 6zellikleri, 6z geg-
misleri ve yasam bigimleri hakkinda veri toplanmus, siiriiciilerin kan basinglari, boy ve agirliklar
6lciilmiis, yapilan ayrintih fizik muayene ve laboratuvar inceleme sonuglari kaydedilmistir. Bulgu-
lar: Aragtirma grubundaki hipertansiyon prevalans: %31.4 olarak bulunmugtur. Hipertansiyon pre-
valansinin yas ve beden kitle indeksi (BKI)'nin artisina paralel olarak anlaml sekilde artis gosterdigi,
35 yasin altindaki grupta %23.6 olan prevalansin, 50 yas ve {izeri grupta %42.2’ye ¢ikti§1 saptanmig-
tir. BKI yoniinden zayif olanlarda hipertansiyonun kaba prevalans hizi, obez olanlara kiyasla 6nem-
li 6l¢tide diisiik olmakla birlikte (sirasiyla %14.8 ve %47.1, p< 0.001), yasa gore standardize edilmis
hizlar arasinda 6nemli bir fark bulunmamstir (sirasiyla %30.4 ve %31.8, p> 0.05). Coklu regresyon
analizi sonucunda, hipertansiyon iizerinde en belirleyici degiskenlerin BKI ve yas oldugu saptan-
mugtir. Sonug: Arastirma grubundaki hipertansiyon prevalansi genel erkek toplumundaki hipertan-
siyon prevalansindan daha yiiksek, diger iilkelerde yapilan benzer aragtirma bulgularindan ise daha
diisiik bulunmustur. Kilo kontrolii ve saghik egitiminin hipertansiyon prevalansini azaltmada yarar-
11 olabilecegi sonucuna varilmigtir
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riving a public bus in an urban environ-
Dment can be an extremely stressful occu-

pation. The drivers’ physical workload,
psycho-social job factors and postural stress resul-
ting from the sedentary position while driving may
not only contribute to various diseases of the circu-
latory and locomotor system, but may also play a
role in the etiology of psychological disorders.!?

Increased risk of coronary heart diseases
(CHD) and hypertension in urban bus drivers is
well documented in literature.*® However, the
explanation for this high prevalence is still a mat-
ter of debate. In a study of bus drivers in Taipei,
Taiwan, the prevalence of CHD risk factors, inc-
luding hypertension, obesity, hypercholesterole-
mia and hyperglyceridemia was significantly
higher in bus drivers than that of the skilled wor-
kers working in the same environment.® Results
of a study investigating the prevalence of hyper-
tension as a result of exposure to years of bus dri-
ving showed that prolonged exposure to operating
a transit vehicle might be associated with increa-
sed hypertension.’

On the other hand, in a retrospective cohort
study of Montreal bus drivers, only a small and
non-significant excess of ischaemic heart disease
mortality was found in the bus drivers, compared
to the general population of greater Montreal.'* In
another study on Californian bus drivers, no signi-
ficant association was found between occupational
stress and hypertension.! These contradictory re-
sults in the literature may arise from the differen-
ces between the study populations, research
methodologies or the “healthy worker effect” in
which individuals employed as bus drivers are be-
lieved to be in better health and have lower disea-
se rates than individuals who are not employed at
all.”

Istanbul is one of the most crowded and lar-
gest metropolitan cities of the world with a popu-
lation of approximately 15 millions. Traffic is
usually heavy and public bus transportation is the
most popular means of mass transportation. The
municipality of Istanbul employs more than 5000
bus drivers. Since no data exists regarding the car-

Turkiye Klinikleri ] Med Sci 2009;29(4)

diovascular risk factors in bus drivers, we planned
this study as a prospective cohort study to monitor
the health status of bus drivers. Here, we presented
the baseline data regarding the current distribution
of various cardiovascular risk factors among bus
drivers.

I MATERIAL AND METHODS
STUDY POPULATION

This study was conducted as a cross-sectional sur-
vey among the bus drivers, all of whom were ma-
le, in Istanbul in collaboration with the Istanbul
Municipality. The study started in September 2004.
The total number of registered bus drivers then was
5040. After the completion of bureaucratic forma-
lities and getting the necessary permission from the
Ethical Committee of the Marmara University Fa-
culty of Health Education, we conducted a general
health survey including all the bus drivers registe-
red (n= 4261, response rate= 84.5%).

During this baseline survey, data regarding the
physical examination and the medical history of
the bus drivers were collected by family physicians
of the municipal health centre. After informing
each driver about the purpose of the study and get-
ting his consent, a questionnaire was filled-up, the
weight and height of each participant was measu-
red by trained students of the Faculty of Health
Education, and total blood cholesterol level was
measured at the municipal health centre labora-
tory.

Any individual who presented with a signifi-
cant history or a symptom of a disease was referred
to the specialist physicians of the municipal health
centre. A survey database was prepared to store and
analyze the collected data. Questionnaire results
and physical examinations were analyzed using
SPSS 11.5.

SURVEY QUESTIONNAIRE

We developed a multi-item questionnaire to elicit
the following information from the participants:
demographic characteristics (e.g., age, marital sta-
tus, education); medical history of the participant;
lifestyle related information (specifically smoking
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and alcohol consumption). This questionnaire was
filled by face-to-face interviews conducted by tra-
ined interviewers (students of the Faculty of He-
alth Education) before the bus drivers were
physically examined.

MEASUREMENT OF BLOOD PRESSURE AND
ANTHROPOMETRY

Survey physicians made 2 separate measurements
of blood pressure on each participant with an ane-
roid sphygmomanometer using a standardized
technique.’® Both measurements were obtained af-
ter a 5-minute rest while sitting. The former mea-
surement was recorded after obtaining socio-
demographic information from the study subject,
while the latter was recorded after a brief clinical
examination. Both blood pressure measurements
were made on the left arm of each study subject,
using a cuff of appropriate size at the level of the
heart. The cuff pressure was inflated 30 mmHg
above the level at which the radial pulse disappea-
red, then was deflated slowly at a rate of about 2
mm per second; and the readings were recorded to
the nearest 2 mmHg. The first (appearance) and the
fifth (disappearance) Korotkoff sounds were recor-
ded as indicative of the systolic (SBP) and the dias-
tolic blood pressure (DBP), respectively. The
average of the 2 measurements of SBP and DBP was
considered the blood pressure of each participant.
In cases where the two measurements differed by
over 10 mmHg, the examiner obtained a third mea-
surement and the 3 measurements were avera-

ged.

Body weight was measured (to the nearest 0.5
kg) with the subject standing motionless on the
weighing scale, feet about 15 cm apart, balanced
on each leg. Subjects were instructed to dress
lightly and to remove their footwear at the time of
the measurement. The height was measured (to
the nearest 0.5 cm) with the subject standing in an
erect position against a vertical surface, with the
head positioned such that the top of the external
auditory meatus was leveled with the inferior mar-
gin of the bony orbit. BMI was computed as we-
ight in kilograms divided by height in meters
squared. Overweight was expressed as a BMI bet-
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ween 25 and 29.9 kg/m?, and obesity was expressed
as a BMI of 30 kg/m? or more."

TRAINING OF PERSONNEL AND
OTHER QUALITY CONTROL MEASURES

In order to ensure the accuracy, completeness, and
comparability of blood pressures, anthropometric
measurements, and interviewee responses across
the study sites, several quality control measures
were included in our survey design and protocol.
All physicians and the students of the Faculty of
Health Education underwent a training program
regarding the filling of the forms and questionnai-
res and measuring the blood pressure, weight and
height of participants.

DEFINITIONS OF HYPERTENSION

The hypertension status and blood pressure distri-
bution of the study sample were assessed using
standard criteria formulated by the World Health
Organization International Society of Hypertensi-
on (WHO-ISH) and the US Seventh Joint National
Committee on Detection, Evaluation and Treat-
ment of Hypertension (JNC-VII). We defined
hypertension either as a SBP > 140 mmHg, and/or
a DBP > 90 mmHg and/or treatment with antihy-

pertensive medication.'>!6

DATA ANALYSIS

Statistical analysis of the collected data was perfor-
med using SPSS 11.5 (SPSS Inc., Chicago, IL, USA).
Percentage distribution of hypertension according
to sociodemographic variables and lifestyle factors
was analyzed by Chi-square tests. Age-adjusted
hypertension prevalence rates according to BMI we-
re computed and were concluded. Multivariate lo-
gistic regression was used to analyze the predictors
of hypertension. Age (grouped as: 1: < 35 yrs, 2: 35-
39 yrs, 3: 40-44 yrs, 4: 45-49 yrs, 5: 2 50 yrs), years
of driving (1: <5, 2: 5-9, 3: 10-14, 4: 15-19, 5: >20),
BMI (1: underweight, 2: normal, 3: overweight, 4:
obese), current smoking (0: no, 1: current smoker),
alcohol consumption (0: no, 1: yes) and total blood
cholesterol levels (1: < 170, 2: 170-199, 3: = 200) we-
re the independent variables in the regression equ-
ation. All hypothesis tests were rejected or accepted
at the traditional level of significance of 0.05%.

Turkiye Klinikleri ] Med Sci 2009;29(4)



Public Health

Hayran et al

I RESULTS

The overall prevalence of hypertension in our
study group was 31.4%. Hypertension prevalence
by age, number of years of driving, BMI, smoking,
drinking habits and total blood cholesterol level
was presented in Table 1.

Analysis of the data indicated that hypertensi-
on prevalence varied significantly according to all

TABLE 1: Hypertension prevalence by independent
variables.
Hypertension Normal Total X2
n % n % n p

Age group
<35 107 236 347 76.4 454 52.46
35-39 203 272 786 728 1079 <0.001
40-44 529 314 1155 68.6 1684
45-49 281 378 462 62.2 743
> 50 127 422 174 578 301
Total 1337 314 2924 686 4261
Yaars of driving
<5 415 274 1097 726 1512  26.31
5-9 355 30.4 813 69.6 1168 <0.001
10-14 413 36 734 64 1147
15-19 116 35 215 65 331
=20 38 369 65 631 103
Total 1337 314 2924 686 4261
Body mass index
Underweight (< 18.50) 9 14.8 52 852 61 149.67
Normal (18.50-24.99) 241 205 932 795 1173 <0.001
Overweight (25.00-29.99) 775 328 1587 67.2 2362
Obese (= 30.00) 312 471 351 529 663
Total 1337 314 2922 686 4259
Currently smoking
No 694 348 1302 652 1996  20.06
Yes 643 284 1622 716 2265 <0.001
Total 1337 314 2924 686 4261
Aleohal consumption
No 1170 307 2640 69.3 3810 748
Yes 167 37 284 63 451 <0.01
Total 1337 314 2924 686 4261
Smeking + alcohol consumption
No 1228 31 2728 69 3956 2.90
Yes 109 357 196 643 305 ns
Total 1337 314 2924 686 4261
Total cholesteral {g/dL)
<170 395 275 1042 725 1437  25.37
170-199 407 30.4 933 69.6 1340 <0.001
=200 531 36 944 640 1475
Total 1333 313 2919 687 4252
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variables, except for “smoking and alcohol con-
sumption”. As seen in Table 1, hypertension pre-
valence increased with age. The prevalence rate
was 23.6% in drivers < 35 years, while it increased
to 42.2% in the > 50 years group. Prevalence diffe-
red according to the years of driving, which was al-
so associated with age. While it was 27.4% for the
drivers who had less than 5 years of driving expe-

<

rience, it increased to 36.9% for the “> 20 years of

driving” group.

BMI-related results showed the most striking
differences in hypertension prevalence rates. The
prevalence rate was as low as 14.8% among under-
weight bus drivers, yet it increased to 47.1% among
obese participants. However, when the age-adjus-
ted hypertension rates were considered, the results
were similar (age-adjusted prevalence rates were
30.4%, 30.9%, 31.6% and 31.8% for underweight,
normal, overweight and obese groups, respectively;
p> 0.05). Hypertension prevalence was signifi-
cantly higher among non-smokers in smokers
(34.8% and 28.4%, respectively) and was higher
among regular alcohol drinkers than in non-drin-
kers (37.0% and 30.7%, respectively).

Furthermore, the hypertension prevalence
was significantly higher among the bus drivers who
had total blood cholesterol levels > 200, as compa-
red to those with lower cholesterol levels.

Multivariate analysis results of the data were
presented in Table 2. Because our dependent vari-
able was dichotomous, we performed logistic reg-
ression analysis to identify the most significant
predictors of hypertension in the study group.

As seen in Table 2, BMI, age, smoking and
total cholesterol levels were statistically signifi-
cant predictors of hypertension. Forward condi-
tional logistic regression analysis indicated that
BMI was the most significant predictor. It was
followed by age, smoking and hypercholesterole-
miae. Odds ratio of hypertension for obese dri-
vers was 4.57 times higher than that of the
underweight group. The duration of driving was
not a significant predictor of hypertension, whi-
le smoking was inversely associated with the pre-
sence of hypertension.
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TABLE 2: Predictors of hypertension by logistic
regression analysis.

Variable p Odds ratio (95% Cl)
Age
< 35 (n=454) 1
35-39 (n=1079) ns 1.16 (0.89-1.42)
40-44 (n=1684) <0.05 1.38 (1.10-1.65)
45-49 (n="743) <0.001 1.76 (1.44-2.07)
=50 (n=2301) <0.001 2.19 (1.81-2.56)
Years of driving
<5(n=1512) 1
5-9 (n=1168) ns 0.88 (0.68-1.07)
10-14 (n=1147) ns 1.04 (0.83-1.23)
15-19 (n=331) ns 0.95 (0.65-1.24)
= 20 (n=103) ns 0.85(0.37-1.32)
Body mass index
Underweight (< 18.50) (n=61) 1
Normal (18.50-24.99) (n=1173) ns 1.41(0.68-2.13)
Overweight (25.00-29.99) (n=2362) <0.05 2.55 (1.83-3.26)
Obese (= 30.00) (n=663) <0.001 4.57 (3.83-5.30)
Currently smoking
No (n=1996) 1
Current smoker (n= 2265) <0.001 0.78 (0.63-0.92)
Alcohol consumption
No (n=3810) 1
Yes (n=451) ns 1.15(0.79-1.50)
Smoking+alcchol consumption
No (n=3956) 1
Yes (n=305) ns 1.30 (0.85-1.74)
Total cholesterol
<170 (n=1437) 1
170-199 (n=1340) ns 1.02 (0.99-1.04)
= 200 (n=1475) <0.05 1.23 (1.06-1.39)

ns: not significant.

I DISCUSSION

The overall prevalence rate of hypertension
(31.4%) found in our study group was slightly hig-
her than the prevalence rates estimated for the glo-
bal adult
hypertension rate reported in a recent national sur-
vey in Turkey (26.6% and 27.5% respectively).'”'8
On the other hand, it was lower than the rates

male population and the male

computed for bus drivers in other countries (56%
in Taipei, 38.9% in California).*® The difference in
prevalence rates might be due to the varying distri-
bution of risk factors as well as racial and ethnic
differences. Nonetheless, this is a crude rate and it

830

would not be correct to draw conclusions from it
before making the necessary adjustments.

Hypertension prevalence increased with age
and BMI in our study group. Age is a well-known
correlate of blood pressure. Analyses of worldwide
data extracted from published literature from 1980
to 2002 indicated that hypertension prevalence ra-
tes increased with age in every region of the world.
Meanwhile, epidemiologic data, cross-sectional
studies, and longitudinal follow-ups have sugges-
ted a causal relationship between obesity and
hypertension.’”? A study reported that obese pe-
ople had a five-fold risk of hypertension compared
to normal weight people.?® In a large scale commu-
nity survey in China, overweight and obese males
had significantly higher levels of systolic and dias-
tolic blood pressure than normal weight males.” A
cross-sectional survey on Finland adult population
suggested that more than 85% of hypertension oc-
curred in subjects with a BMI> 25 kg/m?.% In our
study group, the odds ratio was 3.01 for the obese
group compared to the underweight group and
79.1% of hypertension occurred in subjects with a
BMI> 25 kg/m?. Despite the fact that prevalence in-
creased with BMI in our group, age-adjusted
hypertension rates were not significantly different
for the underweight, normal, overweight and obe-
se participants. However, we conclude that efforts
for weight control should be encouraged for con-
trolling hypertension, since aging can not be con-
trolled.”

Alcohol consumption was not a significant
predictor of hypertension in our study group. Epi-
demiological studies have firmly established a rela-
tionship between regular, heavier alcohol
consumption and hypertension, but no mechanism
has been demonstrated for this alcohol/blood pres-
sure effect.** We did not ask participants what the-
ir frequency or amount of alcohol consumption
was because of the stigma of heavy drinking in our
culture. This, in fact, may be the reason why alco-
hol consumption was not a predictor of hyperten-

sion in our study group.

The duration of driving was not associated
with hypertension in our study group. Although

Turkiye Klinikleri ] Med Sci 2009;29(4)
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some studies indicate an association between the
duration of driving and hypertension prevalence,
we conclude that the duration of driving is confo-
unded by age and is not an independent predictor
of hypertension on its own.

Hypertension prevalence was higher in non-
smoker bus drivers than in smokers and the esti-
mated relative risk of hypertension was
significantly lower among smokers, compared to
non-smokers. Parallel to our findings, smoking
was associated with a lower prevalence of hyper-
tension in several other studies.?>?#34 Neverthe-
less, it is not correct to conclude that smoking
may be protective against hypertension, because
smoking is associated with coronary heart disea-
ses. Causing cardiovascular diseases and cancer,
smoking contributes to considerable rates of mor-

tality.

Bus drivers with total blood cholesterol levels
of > 200 had higher rates of hypertension than tho-
se with cholesterol levels of < 200, which is consis-
tent with other studies.®

I CONCLUSIONS

Our study findings indicate that male bus drivers
in Istanbul have higher rates of hypertension than
the general population. BMI and age are the most
significant factors associated with high prevalence
rates. The percentage of obesity and overweight in
bus drivers was 17.3% and 50.5% respectively, si-
milar to the rates computed for the Turkish male
population in other studies.®?* As a result, despi-
te the limitations of our study, due to its cross-sec-
tional nature, we conclude that preventive
measures for weight control and periodic follow-
ups of the individuals in this high-risk group wo-
uld be effective in reducing the prevalence of
hypertension. Bus drivers should be closely moni-
tored for cardiovascular diseases, since hyperten-
sion is a well-known risk factor for future
coronary heart events.
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