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Abstract

Background: Although smoking and drug use are the major causes of accidents and death of drivers, few studies have been con-
ducted on the prevalence of smoking and its associated factors in this occupational group.
Objectives: The current study aimed to investigate the prevalence of smoking and its relationship with blood parameters among
drivers in Zahedan city, Iran.
Patients and Methods: In this study, 1836 inner and intercity drivers were investigated in 2013 in terms of smoking and drug use
and blood parameters. Data were obtained through in-depth interviews and necessary examinations and tests, and were analyzed
by Stata.12 software using Chi-square, independent t-test, and multiple regression analysis at significance level of 0.05.
Results: Generally, four drivers were addicted to drugs and smoked as well. Two-hundred and eighty eight drivers (15.8%) reported
daily smoking. Variables of age, education, and type of vehicle showed a significant relationship with smoking. No significant
difference was found in blood parameters between the smokers and non-smokers.
Conclusions: Despite relatively high prevalence of smoking than drug use in Zahedan drivers, there are few reports of these behav-
iors. Laboratory tests cannot suitably measure substance use due to their interference with other substances. Considering adverse
effects of smoking on health and driving, it is necessary to train drivers to reduce or stop smoking during driving.
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1. Background

In terms of traffic accident mortality, Iran is among
the world’s leading countries (1). According to the world
health organization (WHO), road crashes are the ninth
most frequent cause of death, especially in countries with
low or average income (2). Studies show that people with
anxiety are predisposed to risky behaviors such as smok-
ing. Moreover, those with high-risk behaviors are more
likely to have accidents (3).

Most of the traffic accidents relate to driving skills,
which are in turn closely related to physical capabilities
(4). Many studies show that accidents and their severity are
associated with age, sleepiness, drug use and smoking (5-
11). Some studies attribute accidents causing injury specifi-
cally to behavior changes in drivers following smoking and
history of smoking (10-12). Some studies have reported the
prevalence of smoking by drivers 6% to 49.6%, and mostly
in male drivers (10-13). These studies considered smoking
during driving inappropriate and dangerous, and a major

cause of drivers’ death.
Various studies show that working shift can be asso-

ciated with level of blood parameters and metabolic syn-
dromes, and due to irregular working hours, these drivers
may be considered as the target group (14, 15). Smok-
ing and type of work in drivers may have synergistic ef-
fects in causing inappropriate blood parameters and sub-
sequent disorders, and investigating this problem illus-
trates the importance of the relationship between smok-
ing and blood parameters.

Some of the factors affecting drivers’ health to drive,
especially driving heavy vehicles, include drugs, alcohol,
and other illegal substances (16). Since it is difficult to col-
lect such data, and a driver may not easily and correctly
answer questions about using such drugs, studying the
prevalence of smoking may somewhat indicate the use of
other substances. Smoking partly shows driver’s mental
stability and affects his driving (10, 11). In Iran, opiate use
is more important than using other drugs (16).

Considering the importance of road accidents, drivers’
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health, and its relationship with driving accidents, it is es-
sential to study high-risk behaviors such as smoking and
related factors. It is also important to study the relation-
ship between blood parameters and smoking to persuade
drivers to quit through educational programs.

2. Objectives

The current study aimed to investigate the prevalence
of smoking and addiction and their related factors, and
the relationship between smoking and blood parameters
among drivers in Zahedan. The results may be used to de-
sign better educational programs and further planning to
quit or reduce cigarette use, and ultimately prevent acci-
dents.

3. Patients andMethods

In the current study, 1836 inner and intercity drivers
in Zahedan were investigated in 2013. Subjects included
drivers with class A and B licenses who had to attend a
clinic namely Hannaneh for the annual examination. Data
were obtained through in-depth interviews and examina-
tions and tests, and recorded in information forms, which
included two parts of demographic details and smoking
history and blood test results. To ensure true answers, ex-
planations about study objectives and assurances about
confidentiality of data were given, and participants en-
tered the study with informed consents. Blood test was
performed to check drivers’ reliability toward drug use
and addiction. Data were analyzed by Stata version12 soft-
ware using Chi-square, independent t-test, and multiple re-
gression analysis at significance level of 0.05. T-test was
used to compare means of quantitative variables between
smokers and non-smokers. The association between two
qualitative variables was examined by Chi-square test in
a univariate model. Finally, multiple regression analysis
was used to find out the association between variables af-
ter controlling the confounders.

4. Results

A total of 1836 inner and intercity Zahedan drivers were
studied. Three hundred and eighty five of them (21%) were
younger than 30. Forty-seven (2.6%) were illiterate, and
only 42 (2.3%) had university education, 115 (6.3%) were sin-
gle, and 632 (34.4%) had class A driving licenses.

Generally, four drivers were addicted to opiates and
smoked. Two-hundred and eighty eight drivers (15.8%) re-
ported daily smoking (CI 95%: 8.8 - 20.3). Table 1 presents

distribution of smoking according to demographic vari-
ables. In a univariate analysis, Chi-square test showed a sig-
nificant relationship between age, education, type of vehi-
cle and smoking.

Variables of age, type of driving license, and type of
vehicle remained in the final model based on Hosmer-
Lemshaw in both univariate analyses using Chi-square and
multiple analyses using logistic regression, and showed a
significant relationship with smoking (Table 2). Hosmer-
Lemshaw showed good fitness in the final model (P = 0.43).

Furthermore, the relationship between some blood
parameters and smoking was examined. Independent t-
test showed significantly greater means of fasting blood
sugar (P = 0.044) and cholesterol (P = 0.043) in smokers
compared to non-smokers. In other blood parameters,
no significant difference was found between smokers and
non-smokers (P > 0.05). Moreover, non-smoking drivers
showed more favorable triglyceride levels than smoking
drivers. Table 3 shows mean and standard deviation of
blood test results in smoking and non-smoking drivers, at
a significant level.

Variables of age (over 40 years) and smoking synergis-
tically affected blood parameters; the means of fasting glu-
cose in smokers over 40 and under 40 years were 122.1 ±
37.3 and 92.5 ± 31.4 mg/dL, respectively (P = 0.001); means
of cholesterol in these groups were 218.1± 47.2 and 192.5±
441.4 mg/dL, respectively (P = 0.001); and means of triglyc-
eride were 170 ± 33.3 and 155.5 ± 41.6 mg/dL, respectively
(P = 0.001). Variables of older age and smoking showed no
synergistic effect on increasing the level of blood parame-
ters.

Examining the trend of some blood parameters means
in Zahedan drivers from 2005 to 2009 showed no tangible
trend in any of the blood parameters (Figure 1).

5. Discussion

Despite the use of laboratory techniques, drug use was
found to be very low among drivers. A study in Iran re-
ported the prevalence of drug use among drivers who had
the history of car accident more than 50% (5, 17). Using
morphine-check test, Motevalian et al. (16) reported the
prevalence of opiate use in heavy vehicle drivers close to
15%, and the prevalence of smoking 52%. In the current
study, given low levels of drug use among drivers (even ac-
cording to laboratory tests), it seems that laboratory tests
cannot be considered the golden standard to detect drug
use because some people use compounds that may react
with opiates in blood, rendering them undetectable, and
recently it is commonplace among drivers. Besides, the
above studies were conducted several years ago, when use
of compounds that make opiates undetectable in blood
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Table 1. Frequency Distribution of Drivers Smoking According to Demographic Dataa

Smoking/Independent Variables Yes No P Value

Age, y 0.0001

Under 29 32 (8.3) 353 (91.7)

30 - 39 88 (13.8) 550 (86.1)

40 - 49 105 (23.2) 348 (76.8)

Over 50 57 (21.3) 210 (78.7)

Education 0.0001

Illiterate 13 (27.7) 34 (72.3)

Junior high school 215 (17.7) 996 (82.3)

Senior high school university 53 (10) 476 (90)

Type of vehicle 6 (14.3) 36 (85.7)

Taxi 43 (25.9) 123 (74.1) 0.0001

Non-taxi 245 (14.7) 1425 (85.3)

Type of license 0.14

Class A 178 (14.8) 1026 (75.2)

Class B 110 (17.4) 522 (82.6)

Marital status 0.06

Single 11 (9.6) 104 (90.4)

Married 277 (16.1) 1444 (83.9)

Total 290 (15.8) 1546 (84.2)

aValues are expressed as No. (%).

Table 2. Logistic Regression Coefficients in Related Factors to Smoking Among Drivers

Dependent Variables β S.E P Value Exp (β) 95.0% C.I. for Exp(B)

Lower Upper

Age, y

Under 29 1

30 -39 1.001 0.271 0.000 2.721 1.598 4.633

40 - 49 0.455 0.206 0.027 1.577 1.054 2.360

Over 50 -0.181 0.199 0.363 0.834 0.565 1.233

Type of license

Class A 1

Class B 0.301 0.147 0.041 1.351 1.012 1.802

Type of vehicle

Taxi 1

Non-taxi -0.684 0.206 0.001 0.505 0.337 0.756

Abbreviations: β, Regression coefficient; S.E, standard error of β; OR, odds ratio.

was not so common among drivers. Furthermore, high fre-
quency of drug use among the smoking drivers and high

frequency of smoking drivers (5, 11, 12, 16) also show why
drug use was reported so low in this study.
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Table 3. Mean and Standard Deviation of Blood Parameters in Smoking and Non-Smoking Drivers in Zahedan

Blood Parameters/Smoking N Mean± SD P Value

RBC 0.138

Yes 286 5.96 ± 6.7

No 1535 5.63 ± 2.3

MCV 0.16

Yes 287 83.25 ± 15.4

No 1531 81.98 ± 14.1

MCH 0.0.6

Yes 286 29.85 ± 16.3

No 1536 29.41 ± 17.1

MCHC 0.42

Yes 286 33.05 ± 2.9

No 1536 32.86 ± 3.8

FBS 0.044

Yes 286 117.10 ± 36.0

No 1534 96.04 ± 35.2

CHOL 0.043

Yes 287 207.65 ± 46.2

No 1533 198.47 ± 58.9

TG 0.4

Yes 285 162.57 ± 31.3

No 1534 157.78 ± 29.5

Nevertheless, frequency of smoking was greater than
drug use in Zahedan drivers, which was relatively low, com-
pared to previous studies in Iran (5, 16) and worldwide (11-
13). A study conducted in Iran (18) reported the prevalence
of smoking in drivers 25%. Thus, it seems that self-report by
drivers cannot be considered a valid and reliable method.
According to the history of smoking in drivers worldwide,
the actual rate of smoking must surely be higher than re-
ported by drivers. Therefore, measurement according to
self-report will lead to low estimates. Given the relation-
ship between smoking, driving, and accidents (10, 11), and
the effect of smoking on individual’s tendency to use opi-
ates that may deter smoking quit attempts (16-18), it seems
that smoking not only does not make drivers more alert,
but also has direct and indirect effects on their health,
and affects the rates of accidents and accident-related mor-
tality. The present study results agree with those of the
study in South Khorasan, Iran (19) in terms of prevalence
of smoking, which may be due to cultural similarities of
drivers, or measuring technique, self-report.

Previous studies show that smoking is more preva-

lent among drivers compared to other jobs. Considering
peer effect in smoking (20), one of the reasons for high
prevalence of smoking in drivers may be their smoking
colleagues. Educational programs and advice by the po-
lice may be much more effective in reducing smoking in
drivers than other institutions.

The present study showed that smoking was signifi-
cantly related to driver’s age, type of license, and type of
vehicle. It was found that odds of smoking increased with
aging. Yet, smoking drastically reduces with age over 50
years. This may be due to the fact that experienced drivers
were not smokers at first, while young drivers tend to
smoke more, due to increased number of young smokers
in recent years.

The study also demonstrated (other variables being
equal) greater prevalence of smoking in class B licensed
drivers than in class A, which could be due to the younger
age and greater tendency to smoking in class B drivers.
Therefore, providing educational programs during drivers
training and explaining the relationship between smok-
ing, health and accidents may be used as a strategy to re-
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Figure 1. The Trend of Means and Standard Deviations of Some Blood Parameters in Zahedan Drivers From 2005 to 2009

duce or minimize smoking in less experienced drivers. Ac-
cording to the present study results, smoking was more
frequent in taxi drivers, compared to other drivers, and
they seem to be more mentally preoccupied than other
drivers.

In addition, non-smoking drivers had more favorable
blood parameters such as blood sugar, and cholesterol.
The previous studies (14, 15) showed that some blood pa-
rameters such as sugar, cholesterol and triglyceride were
related to smoking in drivers, which agrees with the
present study results. According to the present study
results, periodic measurement of blood parameters, es-
pecially in smoking drivers is recommended, and they
should be informed about test results and damages caused
by smoking.

The trend of drivers’ blood parameters over five years
showed no significant increase in the means of blood pa-
rameters. Accordingly, increasing age and work stress have
not changed blood parameters, and it is smoking that pro-
vides an explanation for these differences over the years.
Furthermore, since these data are presented as an overall
mean, they cannot show changes in different groups.

In the current study, synergistic effects of underlying
variables and smoking, in relation to blood parameters
showed an increase in the most important blood parame-
ters (fasting blood sugar, cholesterol, and triglyceride) due
to interaction between smoking and age, which indicates
the importance of non-smoking in older age that may be
due to the collective effects of smoking and other influen-
tial factors and age.

5.1. Conclusions

Finding low prevalence of drug use among drivers
(even according to laboratory techniques), and also low
level of smoking according to self-report, neither self-
report nor ordinary laboratory techniques can show cor-
rect estimates of smoking in drivers. Thus, it seems
that random selection of drivers and random blood sam-
pling at motorway police stops or other centers, without
prior knowledge of drivers, and also use of more accurate
and sensitive laboratory methods, may be an appropriate
method to measure the level of drug use in drivers.

Given adverse effects of smoking on health and driv-
ing, it is essential to provide education to reduce smok-
ing and smoking during driving. As the interventions tar-
geting adolescents’ smoking habits might benefit from us-
ing health education models such as the theory of planned
behavior (TPB) model (21), then education based on the
model could be more effective to stop smoking in different
occupational groups such as drivers. Considering the syn-
ergistic effects of age and smoking on abnormal increase
in blood parameters, it seems that the effect of smoking is
greater in older age, and this should be considered when
informing drivers and the general public.
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