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Introduction: Car repair technicians use chemicals during their work. These chemicals 
become airborne during its application and can be easily inhaled and cause harm to the 
respiratory system. Aim of work: The current study aims to describe the magnitude 
of respiratory symptoms and pulmonary function disorders among automobile repair 
workers.  Materials and Methods: A cross-sectional descriptive study was performed 
on 121 automobile repair workers. The workers completed a predesigned questionnaire 
to collect socio-demographic data, including occupational history, special habits, and 
respiratory complaints. The pulmonary function tests were carried out utilizing Spirolab-
III from MIR Company with Winspiro Pro software, a calibrated spirometer with a 
built-in computer program. Forced vital capacity (FVC), forced expiratory volume in 
one second (FEV1), and the ratio of these variables (FEV1/FVC) was measured as a 
percentage of normal predicted levels according to age, gender, weight, and height. 
Results: Dry cough and chest tightness were the most common respiratory symptoms 
(33.9% and 23.1%, respectively); however, only 4% of the automobile repair workers 
used respiratory protective equipment. More than one-third (38.8%) of the subjects 
had pulmonary function (PF) disorders (19% with obstructive patterns and 19.8% with 
restrictive patterns). Pulmonary function disorders were common among the older (>30 



Repair technicians, otherwise 
known as mechanics, are accustomed to 
apply chemicals that can be hazardous 
to perform repairs on vehicles. The 
application of chemicals typically 
involves spraying aerosolized agents onto 
a part or surface (Spencer et al., 2007). 
A case control study in Nigeria found 
that the automobile painters showed 

compared with control group indicating 
airway obstruction (James et al., 2019). 

Workers in the motor vehicle 
repair industry are frequently exposed 
to particulate matter (soot), carbon 
monoxide, inorganic solvents, welding 
fumes, isocyanates in paints, and heavy 
metal poisoning (Kumar and George, 
2017). These various agents are 
inhaled from the environment, and the 
interaction of these factors in the tissues 
of the lungs airways’ results in many 
lung diseases (Gupta et al., 2016)

Respiratory morbidity is common 
among vehicle repair workers. Chronic 
exposure to the previously described 
factors may lead to occupational 
asthma or chronic obstructive 
pulmonary diseases (Eisen et al., 
2001). Previous studies have reported 
abnormal pulmonary functions among 
car maintenance workers in India 
(Chattopadhyay, 2007; Philip et al., 
2014; Kumar and George, 2017). 
However, the types of pulmonary 
function disorders (obstructive or 
restrictive disorders) vary according to 
occupational exposures’ patterns. 

In Egypt, there is no occupational 
health and safety program to the 
informal sector of car mechanics. 
Adequate data regarding occupational 
respiratory diseases in this group are 
necessary to identify the diseases and 
implement safety measures. Despite 
this need, few epidemiologic studies on 
unorganized workers who experience 

that were equally distributed between obstructive and restrictive impairments. Pulmonary 
function disorders were common among the older age group, regardless of smoking or a 
long employment duration. The promotion of workplace safety and the periodic spirometry 
examination of individuals is required to detect any respiratory changes.
Keywords: Automobile repair workers, Pulmonary complaints, Obstructive pulmonary 
functions, Restrictive pulmonary functions and Car mechanics.



occupational exposure in Egypt’s 
vehicle repair industry. One was 
conducted to determine the prevalence 
of occupational injuries in young 
automobile workers (12-18 years) and 
its associated factors in Port-said city 
(Abdellah and Morsy, 2013). Another 
one was carried out to assess the 
prevalence of occupational dermatoses 
and their possible risk factors on a 
convenience sample of car mechanics 
in Mansoura city (Abou-Elwafa et 
al., 2018). There are no published 
studies on respiratory complaints and 
pulmonary function among automobile 
repair workers in Mansoura city to the 
best of the authors’ knowledge. 

The current study was carried out 
to describe the magnitude of respiratory 
symptoms and pulmonary function 
disorders among automobile repair 
workers in Mansoura city, Egypt.

 This is a descriptive 
cross-sectional study 

 
The study was carried out from June 
to August 2018 in car maintenance 
workshops in the Sandoub and Magazar 
regions in Mansoura city, Egypt.

 A nonprobability 
sample of 148 automobile repair workers 
was selected via the snowball sampling 
method. The workers were invited to 
participate in the study, and 121 workers 
completed the questionnaire (response 

repair workers, automobile electricians, 
welders, motor engine repair workers, 
spray painters, and others (service 
workers) who passed at least one year 
in their work.

 
was completed during each interview 
to collect socio-demographic data, 
occupational history,  history of special 
habits, data on workplace exposure to 
physical, mechanical, and chemical 
hazards, personal protective measures 
used, and any respiratory complaints. 
Weight and height were measured, 
then body mass index was calculated. 

 
(calculated by dividing the weight in 
kilograms by the square of height in 
meters (kg/m2)) (CDC, 2017).

 
were carried out on the site in a nearby 

test was done using portable Spirolab-
III from MIR Company with Winspiro 



Pro software, a calibrated spirometer 
with a built-in computer program, by 
utilizing standard laboratory methods. 

 All the subjects were familiarized with 
the equipment and the procedure before the 
pulmonary function tests’ performance. 
The study subjects were comfortably 
seated in an upright position with their 
heads situated within the Frankfurt plane. 
During the tests, study subjects were asked 
to insert the mouthpiece, and the transducer 
in the mouth and nose clip was applied. 
For each study subject, the mouthpiece 
was single-use. The participants were 
adequately encouraged to perform rapid, 
deep inspiration followed by rapid, deep 
expiration.

Once the lungs’ air had been expelled, 
each subject breathed as quickly as 
possible (with the transducer still placed 
in the mouth) until the lungs were full. 
One single expiratory effort provided 
readings about many parameters. The 
following were measured and selected 

in one second (FEV
1
), forced vital 

capacity (FVC), and the ratio of these 
parameters (FEV

1
/FVC ratio), which 

was expressed as a percentage. Three 
readings were taken for each parameter, 
and the highest value was recorded 
for each of the parameters. The FVC, 

FEV
1
1, and FEV

1
/FVC were expressed 

as percentages of the predicted values 
to the reference controls based on age, 
gender, weight, and height parameters. 
Spirometry data interpretation included 

FVC, normal FEV
1
/FVC ratio, and 

normal total lung capacity [TLC]), an 

FEV1/FVC ratio, below the lower limit 
of normal (LLN), with a normal FVC 
and normal TLC  (Patouchas et al., 

as a reduced TLC below the lower 

of the predicted value and an FEV
1
/

(Aaron et al., 1999).

Study subjects provided informed 
consent to voluntarily participate in the 
study, with a full right to withdraw at any 

and anonymity of the data.

The Institutional Ethical Committee 

and Community Medicine, Faculty of 
Medicine, Mansoura University, approved 
the study (review board (R.18.03.95)).



Variables Studied subjects (No=121) No (%)

Age / years

<20

20-29

30-39

40-49

Median (min-max)

18 (14.9)

23 (19)

28 (23.1)

20 (16.5)

32 (26.4)

35 (9-77)

Mean (SD) 26.4 (4.9)

Education

Illiterate

Secondary school

High education

60 (49.6)

27 (22.3)

24 (19.8)

10 (8.3)

Marital status

Single/divorced/widow#

Married 

41 (33.9)

80 (66.1)

Current smokers## 72 (59.5)

All the automobile repair workers were males, with a median age of 30 years. 
Nearly half (49.6%) of the subjects were illiterate, and 66.1% of the subjects had 
married at some time, and approximately two thirds (59.5%) of the subjects were 
smokers (Table 1).

Data were entered and analyzed 

using SPSS version 20. Qualitative 

data were described as numbers and 

percentages. Chi-squared or Fisher’s 

exact tests were used for comparison 

between groups, as appropriate. 
Quantitative data were described as 
the means and standard deviations for 
normally distributed variables and as 
medians for nonparametric variables. 
P values  were considered as 



Studied subjects (No=121)
No (%)

Job description 
General vehicle repair
Auto electrician 
Welder
Motor engine repair 
Painters
^ others

43 (35.5)
10 (8.3)

18 (14.9)
13 (10.7)
12 (9.9)

25 (20.7)

Duration of employment/years

> 20
84 (69.4)
37 (30.6)

Work hours 
Full time (8 hours)
Part-time (5 hours)

74 (61.2)
47 (38.8)

# Use of PPE 48 (39.7)

## Occupational Hazards

Physical Hazards 
Heat 
Moisture 
Vibration 
Electrical Hazards
Cold
Ultraviolet radiation

47 (38.8)
30 (24.7)
27 (22.3)
17 (14.0)

2 (1.7)
1 (0.8)

Chemical Hazards 
Heavy metals
Solvents
Lubricants
Fuel

Paints 

46 (38.0)
33 (27.3)
29 (24.0)
28 (23.1)
20 (16.5)
15 (12.4)



Table2  showed that most of the workers were full-time (61.2%), with a working 
duration of less than 20 years (69.4%), and approximately 40%  of them used 
personal protective equipment (PPE), which mainly consisted of overalls and safety 
shoes. The most common physical hazards consisted of excess heat, moisture, and 
vibrations (38.8%,24.7% , and22.3% , respectively). The most commonly reported 
chemical hazards included heavy metals, solvents, and lubricants (38.0%,27.3% and 
24%, respectively).

Studied subjects (No=121)

No (%)

41 (33.9)

9 (7.4)

12 (9.9)

28 (23.1)

Dry cough

Productive cough

Wheezes

Chest tightness

74 (61.2)

23 (19.0)

24 (19.8)

Pulmonary function disorders

Normal

Obstructive#

Restrictive ##

Dry cough and chest tightness were the most common respiratory symptoms 
(33.9% and 23.1%, respectively). Nineteen percent of the study subjects had 
obstructive PF, and 19.8% of the subjects had restrictive PF (Table 3) 

Auto electricians had lower FVC and FEV1 values, compared with the other 

motor engine repair workers had reduced FEV1\FVC ratios than the other job 

tabulated).



Variables

Pulmonary Function Disorders

p
value

Normal
( No =74)
No (%)

Abnormal
( No =47)
No (%)

Age / years

>30

34 (77.2)

40 (51.9)

10 (22.7)

37 (48.1)

Obesity

Non-obese 

Obese

59(62.7)

15(55.5)

35(37.3)

12(44.5)
0.4

Duration of employment /years

>20

53 (63)

21 (56.7)

31 (37)

16 (43.3)
0.5

Smoking

Smokers

Non-smokers

44 (61.1)

30 (61.2)

28 (38.9)

19 (38.8)
0.9

Job description

General vehicle repair

Auto electrician

Welder

Motor engine repair

Painters

Others

26 (60.5)

8 (80)

10 (55.5)

5 (38.5)

8 (66.6)

17 (68)

17 (39.5)

2 (20)

8 (44.5)

8 (61.5)

4 (33.4)

8 (32)

0.3

Chemical exposure

Heavy metals 28 (60.8) 18 (39.2) 0.9

Solvents 19 (57.5) 14 (42.5) 0.6

Fuel 16 (57.2) 12 (42.8) 0.6

Paints 10 (66.7) 5 (33.3) 0.6

Lubricants 18 (62.1) 11 (37.8) 0.9

9 (45) 11 (55) 0.1



Automobile mechanics are exposed 
to organic and inorganic substances 
present in petrol and diesel. They were 
complaining of chronic cough, wheezes, 
and breathlessness. However, there is 
limited published data regarding the 
pulmonary function test abnormalities 
among them (Anupama,2012). 

    The present study demonstrated 
that approximately 40% of automobile 
repair workers used PPE that mainly 
consisted of safety shoes and coveralls. 
Most of them were not protected 
against respiratory hazards, as only 
4.16% of the mechanics used masks 

could be attributed to the workers’ 
low education level, with a lack of 
awareness of the importance of using 
protective equipment (Sambo et al., 
2012). A cross-sectional study was 
carried out in Mansoura, Egypt by 
Abou-Elwafa et al., 2018 and reported 
that few car mechanics used masks and 
respirators. However, an Indian study 
about the prevalence of respiratory 

symptoms in automobile spray painters 
of Mumbai declared that, although 60% 
of the workers were aware of the safety 
measures, only 33% were applying 
them (Nahar and Ashraf, 2018). 

The current study revealed that 
the most commonly reported chemical 
hazards were heavy metals, solvents, and 
lubricants (Table 2). These results were 
similar to the factsheet published by the 

which reported that car mechanics are 
exposed to a wide range of industrial 
chemicals, including heavy metals, 

detergents, lubricants, metal cleaners, 
paints, fuel, solvents, etc., resulting in 
various forms of chronic poisoning. 

In addition ,these results were 
in agreement with the results of the 
study conducted in the urban area 

automobile repair industry workers 
are exposed to particulate matter 
(soot), carbon monoxide, welding 
fumes, inorganic solvents, isocyanates 
in paints and heavy metal poisoning 

higher among the older age group (>30  years), compared with the younger ones 
30   years) (48.1% vs. 22.7%, respectively). Also it were higher among motor 



(Thangaraj and Shireen, 2016like 
work-related injuries, chronic illness, 
stress and, disability because of their 
low literacy rates, following unsafe 
practices, unfamiliarity with work 
process and exposures, and inadequate 

occupational health hazards among 
roadside automobile mechanics in an 

the awareness of personal protective 
equipments among automobile 

cross sectional study was carried out for 
a period of 3 months, during September, 
October and November 2015 among 150 
mechanics working at the automobile 

Data was collected using a pre-tested, 
validated, semi-structured, indigenous, 
interviewer based questionnaire. Data 
was entered in Microsoft excel sheet 
and analyzed using SPSS 21 software. 
Descriptive statistics such as frequency 
tables, pie diagrams and bar charts 

Musculoskeletal diseases were the most 
commonly reported health problems by 
the mechanics (n = 93, 62%). 

A study from Pakistan demonstrated 
that metal contents in soil samples 
surrounding auto body shops were 

mainly contaminated due to metal 
pigments’ exposure. The silent increase 
in metal concentrations in soil samples 
may contribute to the accumulation of 
heavy metals in humans (Tahir et al., 
2010). 

Dry cough and chest tightness were 
the most common respiratory complaints 
(33.9% and 23.1%, respectively) among 
the studied workers (Table 3). The same 
results were obtained by Philip et al., 
2014, in their study on morbidity among 
automobile service and repair workers 
in South India’s urban area. These 
results may lead to impaired pulmonary 
function that could be attributed to 
occupational exposure. 

   The current study revealed that 

had obstructive lung disorders (19%) 

lung disorders (19.8%) (Table 3).  Also 
it showed that pulmonary functions 
disorders were higher among automobile 

FVC, FEV1, and the FEV1\FVC ratio 

with car mechanics’ job categories (data 
are not tabulated.). 

A similar result of obstructive 
impairment was reported by Cullen 



et al, 1996 in England in their work 
on a feasibility study of respiratory 

in shop workers exposed to isocyanate-
containing spray paint. A lower 
percentage (16%) of reduced pulmonary 
function was reported by Philip et al., 
who found that this reduction was 

metal exposure.

A cross-sectional work done in India 
studied the obstructive and restrictive 
disease patterns among 50 male spray 
painters aged 20 to 50 years exposed 
to spray paints for at least a year and  
they found that FVC and FEV1 were 

painters (Seema et al., 2016). 

In addition, a study on eighty-six 
vehicle body-spray painters in Nigeria 
reported that the values of peak expiratory 

after spray painting. Moreover, the 
values of PEFR of spray painters were 

control group with an average of about 
92 L/min (Akanbi et al., 2018)

On the other hand, slightly higher 
rates of obstructive and restrictive 
impairments were reported in Pakistan 
(25.8% and 21.19%, respectively) by 

Chattopadhyay (2007), as well as in 
India (20.6% for obstructive, 25.8% 
for restrictive, and 10.3% for mixed 
lung functions disorders) by Kumar and 
George (2017) in their cross-sectional 
study on 97 automobile workers in the 
urban area of Raichur in India.  

Moreover, in a study examining 
automobile repair workers, Parker et 
al. (1991) in their   cross-sectional study 
of pulmonary function in autobody 
repair workers detected that obstructive 
impairment was evident among 
26.3% of workers and that restrictive 
impairment was evident among 7.9% of 
workers. 

These variations could be attributed 
to many factors, including differences 
in diagnostic methods, the type of 

of both restrictive and obstructive 
impairments and differences in 
socio-demographic and occupational 
characteristics of the studied subjects, as 
well the levels of exposure to respiratory 
pollutants  (Salvi et al., 1999).

The present work showed that 
pulmonary function disorders were 
more common among the older age 
group (> 30 years) than in the younger 

respectively) (Table 4).  



   Eisen et al. (2001) in their study 
on respiratory health of automobile 
workers and exposures to metal-

pulmonary function concerning to 

a cross-sectional study on 1,811 male 
automobile workers.   Exposure to 

with decline in FVC. This association 
was more obvious among older workers 
and among workers who had never 
transferred from MWF exposed jobs 
to assembly. They concluded that the 
magnitude of the association between 
decline in FVC and lifetime exposure 
to straight MWF was larger than the 
estimated cigarette effect, suggesting 
that the impact of an additional year 
of exposure to 1 mg/m3 of mineral oil 
particulate in the thoracic particle size 
range, has the same impact on FVC as 
smoking one pack per day for one more 
year.

Also, Chattopadhyay et al. (2003) 
found in their study about pulmonary 
function abnormalities associated 
with exposure to automobile exhaust 
in a diesel bus garage and roads that 
pulmonary function tests values showed 
gradual decrement as age and duration 
of exposure increased.

Current study results also revealed 
that pulmonary function disorders 

with smoking and long working 
durations (Table 4). These results 
agreed with an Indian study done by 
Mandal and Majumder, 2014 on the 
pulmonary function of paint industry 

pulmonary functions between smoking 
and non-smoking habits. Also Kumar 
and George, 2017 in their study on 
pulmonary function of automobile 
repair workers in the informal sector 
of Raichur urban ; concluded that the 
diseases from toxic exposures can take 
a long time to become apparent and are 
often not diagnosed as related to work 
experiences. 

However, our results are different 
 (1991), 

Cullen et al. (1996), Chattopadhyay 
(2007), who reported more frequent 
obstructive impairments among 

between decreases in the FEV1 and 
FVC and duration of work. Also, Zuskin 
et al. (1994) found that long-term 
employment in mechanics, particularly 
in combination with smoking, may be 
associated with developing chronic 



respiratory symptoms and lung function 
impairments. 

 The promotion 
of respiratory protection program is 
required to increase the awareness about 
the importance of personal respiratory 
protection. Also it is important to 
improve air quality by quantitative 
assessment of pollutants and encourage 
the use of industrial hygiene measures 
in such workshops, especially among 
workers with advanced ages. 

 This was a 
small-scale study on a nonprobability 
sample of car mechanics; therefore, 
the results cannot be generalized. Also, 
oximetry was not performed due to the 
contaminated hands of the workers. 
Another limitation was the lack of 
environmental measures due to the high 
cost. The possibility of selection bias 
due to the snowball sampling technique 
cannot be excluded.

repair workers exhibited pulmonary 
function disorders distributed between 
obstructive and restrictive impairments. 

impairments increased in the older age 
group, regardless of smoking or long 

durations of employment. Less than half 
of the workers used PPE, and few of the 
workers used respiratory protection. 
The promotion of respiratory protection 
program is required to increase the 
awareness about the importance of 
personal respiratory protection.

None

None








