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ABSTRACT 

Background:Every day, humans come into contact with heavy metals in the environment. These metals 
are widespread throughout the world and are known to affect and create specific biological changes that 
may be detrimental to the body.Auto mechanics are known to come in contact with these hazardous 
substances during vehicle maintenance and repair activities, which may lead to the release of heavy 
metals into the body as well as the environment. 
Aim:To evaluate the levels of heavy metals that auto mechanics are exposed to from petroleum and 
petroleum products in mechanic workshops in Aba Metropolis. 
Study Design: A cross sectional study with a total of 204 participants, 123 of whom were auto mechanics 
and 81 of whom were non auto mechanics (controls), had blood samples taken from them 
Place and Duration of Study. The blood samples were taken from auto mechanic working in mechanic 
workshop spread around four locations of Aba Metropolis during the period of may 2022 to 
November,2022.Samples were analyzed at Abia State University Teaching Hospital, Aba, Abia State and 
Laboratory Department, JAROS Inspection Services Limited, Port Harcourt, Rivers State,  

Methods:. The levels  of  heavy metals (Pb, Hg, Cd, Cr, and As) in blood were measured  using atomic 
absorption spectrophotometry.The Statistical Analysis System (SAS), STAT 15.1 was used to analyse the 
data from the study. 
Results:The serum concentration of heavy metals in reducing order, were Cr > Pb > As > Hg > Cd in the 
exposed individuals while in the control subjects, the order from the highest concentration was; Cr > Pb 
>As > Cd > Hg. The blood of auto mechanics had a significantly higher level of Pb and Hg than that of 
non-automechanics (p<0.05).Duration of exposure of the auto mechanics to petrol and its product  
showed an adverse effect from the results gotten in this study. 
Conclusion:  Heavy metal contamination still poses a threat to health and well-being of the 
automechanics in Aba Metropolis. 
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1. INTRODUCTION 

The automotive repair industry is a significant source of heavy metal pollution due to the handling and use 

of petrol and petroleum products, which contains various heavy metal constituents. The auto mechanics 

are exposed to these substances during their daily work activities and stay in the mechanic garage or 

workshop which potentially leads to adverse health effects and environmental contamination [1]. Statistics 

shows that non-communicable diseases (NCD), is the cause of over 40.9 million deaths, representing 

approximately 70% of annual global death [2].Petrol or gasoline is a fractional distillate of crude oil which 

contains high concentration of mono and polycyclic hydrocarbons and heavy metals. It contains highly 

volatile substances including, monocyclic aromatic hydrocarbons, such as benzene, xylene, toluene with 



 

 

their derivatives and over 250 polycyclic aromatic hydrocarbons (PAH). It also contains heavy metals 

such as lead (Pb) and Iron (Fe). Studies have described petrol as an „environmental pollutant‟ with 

cumulative toxic effect; however it is inevitably and widely used for domestic and outdoor applications. 

Globally it is used as fuel for automobile engine, various industrial machines and equipment. 

Contamination with these chemicals and the danger to health of the populace has been reported in many 

countries [3, 4, and 5, 6). The nature and the level of pollutants may defer from one geographical area to 

another but the ability to overcome or tolerate toxic effect depends on mainly nutritional status immunity, 

exercise, genetic factors, gender differences and lifestyle [7, 8]. .Heavy metal poisoning is an ancient 

event in the history of many nations of the world [9, 10, 11, and 12]. Much emphasis was on the removal 

of lead from petrol, paints and insecticides [13].  In addition to lead, removal of other heavy metals 

(including cadmium and mercury) and toxic chemicals such as, sulphur compounds and monocyclic 

aromatic hydrocarbons such as benzene and benzene derivatives from petrol were also prescribed [14] 

.Routes of exposure to petrol and petroleum products include inhalation of fumes or particulate matter, 

ingestion and contact with skin.  Harmful effects of exposure have been described both at the local and at 

the systemic levels [15, 16, and 17).The presence of heavy metals have been described and reported 

variously in the human blood, urine, hair [18, 19) and in nails [20]. Exposure to petrol has been reported 

variously as predisposing factor to a catalogue of disease conditions such as dyslipidaemia, 

cardiovascular diseases, liver pathology and nephropathy with reduced life expectancy in many cases 

[17]. Due to this underlying health effects, the need to assess heavy metal levels in auto mechanics is of 

paramount importance. 

 
2. MATERIAL AND METHODS. 

 
2.1 Area of Study and Description of Study Site  
 
The area of study is Aba and its metropolis including, Aba North, Aba South, Obioma Ngwa, Ugwunagbo 
and Osisoma local government area (LGA). The City of Aba is in the South Eastern zone of Nigeria. It lies 
on the geographical coordinates of 5

0
07 N, 7

0
22

0 
E/S, 117

0 
N and 7.36

0 
E.   Aba South LGA, located 

longitudinally at 5.1135
0 

N and at the latitude 7.3761
0 

E. It constitutes the heart of the city with many 
automehanic workshops. Aba North LGA which is separated from Aba North by Railway line is where the 
big market popularly called “Ariaria market” is located. Obingwa LGA, is located in longitudinally at 5

0
 06‟ 

23.69‟ N and at the Latitude7
0
22‟ 0. 01

0
E. Ugwunagbo LGA is located in the geographical coordinates 

5.0354‟3‟ N and 7
0
.33 08.92. Popularly known as „Alaoji” it has the largest number of auto mechanics 

workshops in Aba metropolis in Aba metropolis.  
 
2.2 Sample Size 
 
This was calculated using the sample size for comparison of two groups [21]. 
Sample size N = 2Z

2 
P (1-P) /D

2
 where, 

Z  = the standard normal deviation usually 1.96 (At 95% confidence level). 
P  =prevailence of conditions  4.9% Pleural plaque in automobile mechanics [22]. 
D = margin of unacceptable error or measure of precision = 0.05. 
The test is two sided test. 
N  = 2(1.96)

2
 x 0.049 (1 – 0.049) /0.05

2  

     = 2 (7.6832 x 0.04699) /0.025 
     =0.3580/0.0025 
     = 143.2 
A total of 204 individuals were recruited for this study.  
 
2.3 Inclusion Criteria  
 
 Auto mechanics that are apparently healthy within the age range of 16 to 65years, resident in Aba 
Metropolis and have worked as auto mechanics in Aba for not less than two years were the exposed 



 

 

group. The individuals who were not auto mechanics served as the control group. They gave their 
informed consent to participate in the study. 
 
2.4 Exclusion Criteria 
 
Subjects who had any known acute or chronic disease condition or undergoing medication whether 
herbal or orthodox. Those who were not willing to give their consent were excluded. 
 
2.5 Ethical Clearance 

 Ethical and legal standards were according to Helsinki considerations [23]. 
 

2.6 Collection of Samples and Separation. 
 
About 5 ml of venous blood sample was collected from each subject using sterile hypodermic syringes 
and needles and was dispensed into plain bottles; the sample was spun, and the serum was separated 
and used for the analysis of heavy metals. 
 
2.7 Determination of Heavy Metals  
 
This was done using the Atomic Absorption Spectrophotometry (AAS) by the Method of Olimedoet al[24]. 
Principle 
Essentially, this method relies on the fact that atoms of each metal have a strong ability to absorb and 
emit light at specific wavelengths. When a metal –containing sample is introduced into the flame as 
aerosols, it vaporizes and forms atom. A hollow cathode bulb, which contains the metal to be analyzed 
along with argon and other inert gases, is connected to an electric source. The metals are heated, 
causing their atoms to move towards the cathode. These atoms collide with the inert gases and absorb 
light at specific wavelengths, which is quickly released due to the unstable nature of the excited atoms. 
As the atoms lose energy, they emit light at specific wavelengths. The amount of light absorbed provides 
the measurement of the metal concentration in the sample. The emitted light is then directed to a 
monochromator and read by the in-built photomultiplier. The concentration of the metal in the sample is 
calculated by comparing the absorbance of the sample with that of the standard control sample. 
 
2.8 Statistical Analysis 
 
The statistical software used for the analysis and graphics presentation is the Statistical Analysis System 
(SAS), STAT 15.1, developed by SAS Institute, North Carolina State University, USA. Data are presented 
as Mean ±SEM, comparison of means of groups that are more than two was done using analysis of 
variance (ANOVA), and the Tukey test of multiple comparisons were used to test for variance within and 
across groups. Variation between two groups was done using the Student t-test analysis. Pearson ranked 
correlation was used to evaluate relationships between values in two groups, ternary plot, box plot, 
bivariate regression analysis, Overlay plots and variability chart were used to present adequate 
interpretation of some results obtained for some parameters. The probability (p) value less than 0.05 

(P<0.05) was used and considered statistically significant. 
 
3. RESULTS 
 
3.1 Demographic Characteristics of the Study Population 
 
A total of 204 male subjects participated in this study. There were 124 automechanics (the exposed 

group) and the 81 non automechanics (serving as control group).   The mean  SD of the age of all 
participants was 33.7±12 years. A higher mean of 37.1±2.9 years was observed for the exposed group 
compared to28±9.4 years recorded for the control group. A graphical representation of the age of 
participants is illustrated with Mosaic plot as shown in Figure 1. 

 



 

 

 

 

Figure 1: Demographic distribution of the Subjects indicating the Age ranges 

3.2 Years of Exposure of Automechanics 
 
The number of years the automechanic has worked, or being exposed to petroleum products was taken 
into consideration for all parameters determined in this study. The exposed groups were arranged 

according to the years of exposure, into 4 groups in the following order 5 years (25.2%), 6-10 years 
(11.4 f%), 11-20 years (27.6%) and 21 years (35.8%). Result shows that those who had been working as 



 

 

automechanics for 21 years and above represented the highest number of participants, 44 (35.8%) and 
the lowest group 6-10 years of exposure had 14 participants compared with other groups of exposure. 
The mean of duration was 16.5± 11.4 years. Graphical representation with normal quartile plot showing 
the distribution, of the duration of exposure to petroleum products for all participants is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Normal Quantile Plot Showing the Distribution of Participants by Years of Exposure of 

Auto Mechanics to Petroleum products.   



 

 

 

3.3 Determination of Heavy Metal inthe Test Group and Control Group  
 
The mean of the exposed and control group are shown in the Table 1 below. 
 

Table 1: Mean values of Heavy Metals (As, Pb, Hg, Cr, Cd) in exposed and control groups 

 
Characteristic 

 
 

N 

As (mg/L) Pb  (mg/L) Hg  (mg/L) Cr  (mg/L) Cd  (mg/L) 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 

Treatment 

group 

Auto mechanic 

(exposed) 

 

Non-auto 

mechanic 

(control) 

 

 

123 

 

81 

 

 

0.324±0.056 

 

0.146±0.085 

 

 

 

 

 

 

 

 

 

0.414±0.044
 a
 

 

0.233±0.042
 b
 

  

 

0.203±0.044
 a
 

 

0.031±0.012
 b
 

 

 

 

 

 

 

 

 

 

0.492±0.083 

 

0.699±0.291 

 

 

 

 

 

 

 

 

 

0.134±0.073 

 

0.048±0.011 

 

 

 

P-value  0.0682
 ns

 0.0055**   0.0024**  0.4203
 ns

  0.3455
 ns

  

 

 Abbreviations: SEM:  Standard error of mean, As: Arsenic, Pb: Lead, Hg: Mercury, Cr: Chromium, Cd: 

Cadmium.Within each Characteristic, means ± SEM with different superscripts are significantly different at 

p<0.05. Significance Level: **=p<0.05 

 

 

3.4 Heavy metals, Arsenic (As), Lead (Pb), Mercury (Hg), Chromium (Cr) and Cadmium (Cd) in 
the Groups according to Age Classification. 

 
The concentration of heavy metals, As, Pb, Hg, Cr and Cd in the various groups according to the age 
classification is shown in Table 2. There was no significant difference in the mean ± SEM of As(p = 0.2409) 
between the exposed and the control subjects.. No significant difference was observed in the mean of Pb (p = 
0.6205) between the groups, however slight increases were observed in the exposed subjects compared with the 
control group as age increased. The mean of Hg showed no significant difference (p =0.1021) between the 
exposed and the control groups in all age groups. Similarly the mean of Cr showed no significant difference (p = 
0.3530) in the age between the exposed and the control groups. The mean of Cd was not significantly different 
(p=0.8065) in the group based on age classification between the exposed and control groups, 

 



 

 

 

Table 2: Heavy Metals including Arsenic (As),  Lead ( Pb), Mercury (Hg),Chromium(Cr) and 

Cadmium (Cd) Treatment Group by Age Classification. 

 

Age Group 

(Years) 

 

Treatment Group 

 

 

N 

As (mg/L) Pb (mg/L) Hg (mg/L) Cr (mg/L) Cd (mg/L) 

Mean ± 

SEM 

Mean ± SEM Mean ± 

SEM 

Mean ± SEM Mean ± SEM 

< 25 Auto mechanic (Exposed) 

Non-auto mechanic (Control) 

27 

41 

0.174±0.130 

0.214±0.105 

0.393±0.087 

0.178±0.071 

0.027±0.073 

0.026±0.059 

0.344±0.343 

0.221±0.279 

0.037±0.123 

0.037±0.100 

25 – 34 

 

Auto mechanic(Exposed) 

Non-auto mechanic (Control) 

26 

21 

0.087±0.132 

0.122±0.147 

0.320±0.089 

0.286±0.099 

0.064±0.075 

0.069±0.083 

0.505±0.3501 

.721±0.389 

0.055±0.125 

0.078±0.139 

35 – 44 Auto mechanic (Exposed) 

Non-auto mechanic (Control) 

30 

11 

0.506±0.123 

0.038±0.204 

0.406±0.083 

0.382±0.137 

0.385±0.069 

0.003±0.115 

0.568±0.326 

0.472±0.538 

0.078±0.116 

0.051±0.192 

45 -54 Auto mechanic (Exposed) 

Non-auto mechanic (Control) 

27 

6 

0.538±0.130 

0.006±0.276 

0.458±0.087 

0.162±0.185 

0.294±0.073 

0.001±0.155 

0.671±0343 

0.803±0.729 

0.401±0.123 

0.017±0.260 

55+ Auto mechanic (Exposed) 

Non-auto mechanic (Control) 

13 

2 

0.247±0.187 

0.006±0.478 

0.577±0.126 

0.203±0321 

0.234±0.105 

0.002±0.269 

0.223±0.495 

0.733±1.262 

0.067±0.177 

0.039±0.451 

 P-Value    0.2409
 ns

 0.6205
 ns

 0.1021
 ns

 0.3530
 ns

 0.8060
 ns

 

 
Abbreviations:SEM:  Standard error of mean, As: Arsenic, Pb: Lead, Hg: Mercury, Cr: 
Chromium, Cd: Cadmium,.Within each parameter, means ± SEM with different superscripts are 
significantly different at p<0.05. ; ns=Non Significant (p>0.05). 
  

3.5 Heavy metals, Arsenic (As), Lead (Pb), Mercury (Hg), Chromium (Cr) and Cadmium (Cd) of 
the Treatment Group and Duration of Exposure  
 
The heavy metals, As, Pb, Hg, Cr and Cd of the treatment group and the concentration of heavy metals 
according to the duration of exposure are shown in Table 3. Comparison with ANOVA of the mean ± SEM of 



 

 

As in groups according to the duration of exposure, showed no significant difference (p = 0.1715). Graphic 
representation with bivariate regression analysis of As against duration of exposure is shown in Figure 3    
There was no significant variation in mean ± SEM of Pb (p= 0.7606) between the groups based on duration of 
exposure. Graphic representation with bivariate regression analysis of Pb against duration of exposure is 
shown in Figure 4. Group comparison with ANOVA based on duration of exposure showed no significant 
difference in the mean ± SEM of Hg (p= 0.1419). Graphic representation with bivariate regression analysis of 
Hg against duration of exposure is shown in Figure 5. Similarly there was no significant variation in the mean ± 
SEM of Cr (p=3412) between the groups according to duration of exposure. Graphic representation with 
bivariate regression analysis of Cr against duration of exposure is shown in Figure 6. The comparison of the 
mean ± SEM of Cd in the groups according to the duration of exposure showed no significant difference (p= 
0.4893). Graphic representation with bivariate regression analysis of Cd against duration of exposure is shown 
in Figure 7. 

 

 

Table 3: Heavy Metals (As, Pb, Hg, Cr, Cd) by Treatment Group and Duration of Exposure 

 

Duration of 
Exposure 
(Years)

β 

 
 

 
 

N 

As (mg/L) Pb  (mg/L) Hg  (mg/L) Cr  (mg/L) Cd  (mg/L) 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 
 

 
Mean ± SEM 

 

<=5  
6-10 
11-20 
21

+
 

31 
14 
34 
44 

0.218±0.054 
0.086±0.031 
0.351±0.132 
0.454±0.108 

 
 
 
 
 
 
 
 
 
 
 

0.414±0.071 
0.289±0.041 
0.416±0.094 
0.453±0.087 

 
 
 
 
 
 
 
 
 
 
 

  0.104±0.077 
0.013±0.008 
0.235±0.081 
0.307±0.090 

 
 
 
 
 
 
 
 
 
 
 

0.251±0.100 
0.579±0.201 
0.656±0.177 
0.506±0.159 

 0.037±0.012 
0.061±0.019 
0.054±0.011 
0.287±0.204 

 

 

 

 

 

P-value  0.1715
 ns

  0.7607
 ns

  0.1419
 ns

  0.3412
 ns

  0.4893
 ns

  

            

Abbreviations: SEM:  Standard error of mean, As: Arsenic, Pb: Lead, Hg: Mercury, Cr: Chromium, Cd: 
Cadmium. ns- Non Significant 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Bivariate Regression analysis of Arsenic (As) (mg/L) against the Duration of 

Exposure of Automechanics to Petrochemical Products and Showing the fitted 

line, and confidence regions for the fitted line and individual predicted values. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Bivariate Regression analysis of Lead (Pb)(mg/L) against the Duration of 

Exposure of Automechanics to Petrochemical Products and Showing the fitted 

line, and confidence regions for the fitted line and individual predicted values 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Bivariate Regression analysis of Mercury (Hg)(mg/L) against the Duration of 

Exposure of Automechanics to Petrochemical Products and Showing the fitted 

line, and confidence regions for the fitted line and individual predicted values. 

 



 

 

 

 

Figure 6: Bivariate Regression analysis of Chromium (Cr)(mg/L) against the Duration of 

Exposure of Automechanics to Petrochemical Products and Showing the fitted 

line, and confidence regions for the fitted line and individual predicted values 

 

 



 

 

 

 

Figure 7: Bivariate Regression analysis of Cadmium (Cd)(mg/L) against the Duration of 

Exposure of Automechanics to Petrochemical Products and Showing the 

fitted line, and confidence regions for the fitted line and individual predicted 

values 

 



 

 

 

4. DISCUSSION 

Exposure of automechanics in Aba metropolis to environmental contaminants such as petrol and 
petroleum products was the main focus in the study. Non automechanics chosen as control group were 
mainly undergraduates and civil servants. The age of participants in relation with treatment groups 
(control and exposed) and duration of exposure were considered for all the parameters tested.   
The mean value for the age of all participants was 33.7 ± 12. A higher mean of37.1±2.9 was observed for 
the exposed group compared to28.5 ± 9.4 recorded for the control group.  Females were not included in 
this study because throughout the field work, there was no female automechanic seen. Though, it was 
learn that, there were few females, many years ago, who attempted this occupation, but could not 
continue because of their physical inability, lifestyle, domestic involvement and child bearing 
responsibilities.  In this study the highest number of years of exposure recorded was 30years and the 
lowest 2 years with mean duration of exposure as 16.5 ± 11.4 yrs.   
 The serum concentration of heavy metals in reducing order, were Cr > Pb > As >Hg > Cd in the exposed 
individuals. In the control subjects, the order from the highest concentrationwas ; Cr > Pb >As > Cd > Hg. 
The reason for this high chromium concentration in the control group might be adduced to a poor source 
of drinking water and some agricultural products consumed within the mechanic workshops [16, 25.26.27] 
even if we know that automechanics are expose toradiator repairs, welding, spray painting, and 
automobile battery recycling among others which could have increase the chromium levels. On the other 
hand, these workers are exposed to various toxic chemicals including lead (Pb) and polycyclic aromatic 
hydrocarbons [28]  which could be absorbed into the body through direct skin contact, ingestion, or 
inhalation. This might be the reason for the observed increased level of lead in the exposed auto 
mechanic samples. The lead content of Nigerian petrol is approximately 0.67mg/gallon, compared with 
the petrol in US which contains 0.05mg per gallon as approved by American Environmental protection 
Agency [4]. The sources of lead include use of leaded gasoline, automobile batteries, radiators, scrap 
metals,exhaust fumes, and paints whose adverse health effects include hypertension, cardiovascular 
diseases, renal failure, liver damage, cancer, and so on [29]. Mercury (Hg) is a common constituent of 
battery and body of cars. This may have contributed to Hg contamination and significant increase in the 
exposed compared to the control subjects.The dermal route as an entry of the contamination might have 
been contributory to the observation. There was no significant difference in the mean of As, Cr and Cd 
concentration, between the exposed and the control group. It is possible that the automechanics havean  
adequate bio-machinery for mopping away these toxic chemicals from their system. Good nutrition is also 
known to reduce the accumulation of toxic chemicals in the body via efficient detoxification and excretion 
processes [7]. There was significant increase in the mean Pb and Hg concentration in the exposed 
compared with the control group (P < 0.05). This is in agreement with similar study by Boskabadyet al., 
[30]. Lead contamination has been described as a leading heavy metal contaminant in the world 
especially in underdeveloped nations such as Nigeria. The reference value for lead, arsenic, mercury, 
chromium and cadmium are; < 0.1mg/L, < 0.5mg/L, 0.01mg/L, < 0.04mg/L and ≤ 0.02mg/L respectively. 
In this study, the data showed increased heavy metal contamination above reference value for health. 
This could be attributed to the occupational exposure of automechanics with a poor sanitary ambient in 
most automechanic workshops in Aba as could be seen in a study byDurumin-Iya et al, [31].This is in 
accordance with earlier studies by Romero-zarazuet al.,[32]. The heavy metal   level in the exposed, were 
higher than WHO‟s recommended and acceptable range for humans, with studies by Ibeto and Okoye, 
[19] and of Bibi et al.,[20].Thisstudy is also  in agreement with the study Mohammed et al.,[33] where 
blood lead levels were increased compared to the control in a gasoline exposed station workers in their 
study. 
 

  There was no significant difference in the mean As, Pb, Hg, Cr and Cd concentration between the groups 
in respect to the duration of exposure (p > 0.05). This study shows that duration of exposure may not be 
the only factor that might determine an increase blood heavy metal level but other factor like; the 
nutritional statusconcentration in relation to environmental toxicants [34] or other compounds found in 
petrol [35]. Hence, the need to look beyond occupation as a risk factor for exposure to some heavy 
metals such as lead. It implies the possible contamination of persons by other potential indirect sources 
apart from direct contact with petrochemical products. There is need to explore other potential sources of 



 

 

contamination such as soil, water, consumed food items as well as commodities that people are 
constantly exposed to[36, 37, 38]. This is because some health risks especially with toxicity of heavy 
metals with the organs has been discovered by studies conducted on auto mechanics [16, 39].Also, as a 
result of the compounded risk associated with the use of petrol and its products, compressed natural gas 
(CNG) might serve as an alternative fuel in motor engines and servicing of most motor parts thereby 
reducing to a greater extent the risk of heavy metal contamination through exhaust emission or other fuel 
characteristics as automechanics work in the mechanic work place [40]. 

 

5. CONCLUSION  

From this study, it can be implied that the exposure of the mechanics to petrol and petroleum products 

might pose a multiplicity of health problems to the individual especially as they age on due to the handling 

and use of petrol and petroleum products which contain various heavy metal constituents. The blood 

levels of Lead and mercury exceeded the acceptable concentration of world health organization. 

6. RECOMMENDATIONS 

Contamination may not necessarily be due to occupational exposure of automechanics but probably 

through other sources. Automechanics should be careful to wear protective devices while at work and 

periodic workshop training is recommended for the automechanics. This will create the desired 

awareness of the dangers in the exposure to toxic chemicals and the need to comply with the standard 

procedure of practice in the mechanic workshops. Health education and sensitization as well as policies 

that would regulate exposure of persons to heavy metals should be implemented in Nigeria to mitigate 

heavy metal pollution and protect the health and well being of auto mechanics and the surrounding 

communities 

 

Ethical Approval 
Ethical approval was given by Abia State Ministry of Health Umuahia, Abia State with Reference number 
AB/MH/AD/904/T.151. 
 
Consent: 
As per international standards or university standards, Participants‟ written consent has been collected 
and preserved by the author(s). 

 

REFERENCES 

1. Saikat M,  Arka J, Chakraborty AMT, Talha BE, Firzan N, Ameer K, Abubakr M, Idris MU, Khandaker 

H,  Osman FA,  Alhumaydhi JS. Impact of heavy metals on the environment and human health: 

Novel therapeutic insights to counter the toxicity. Journal of King Saud University – Science. 

2022; 34(3): 101865. 

2. World Health Organization. Non communicable diseases and air pollution: World Health 

Organization Regional office for Europe.  2019; 1-12. 

3. Zhong W-S, Ren T, Zha OL. Determinations of heavy metals, lead, cadmium, copper and nickel in 

Chinese tea with high resolution source graphite furnace atomic absorption spectrophotometry. 

Journal of food and drug analysis. 2016; 24(1): 45-55. 

4. Galadima  A, Okoronkwo MU, Mustapha DG,  Leke  L. Petrol in Nigeria: A fuel  or a killer, Is shift to 
hydroisomerisation not overdue? Elixir pollution. 2012; 43:6893-6897. 



 

 

5. Clark III JD, Serdar B, Lee DJ, Arheart K, Wilkinson JD, Fleming LE.Exposure to polycyclic Lee 

aromatic hydrocarbons and  serum inflammatory markers of cardiovascular disease. 

 Environmental Research 2012; 117:132–137. 

6. Kamal A, Malik RN, Fatima N, Rashid A.Chemical exposure in  occupational settings and 

related health risks: a neglected area of research in Pakistan. Environmental Toxicology and 

Pharmacology. 2011; 34(1):46–58. 

7. Hennig  B, EttingerAS, Jandacek  RJ, Koo S, McClain  C, Selfried H, Silverstone A, Watkins B, Suk 

WA. Using nutrition for the intervention and prevention against environmental chemical toxicity 

and associated disease. Environmental health perspectives. 2007; 115(4): 493-495.   

8. Tchounwou PB, Yedjou CG, Patiolla AK, Sutton DI. Heavy metal toxicity and environment. 

Molecular, Clinical and Environmental Toxicology. 2012; 101:133-164.  

9. Ogunstein AO, Smith TR. Social and Ecological Mediators of Environmental Lead Exposure in 

Nigeria. African Journal of Environmental Science and Technology. 2007; 1(3): 053-058. 

10. Orisakwe EO, Bium JL, Sujak S, Zelikoff JT. (2014). Metal pollution in Nigeria: A biomonitoring 

update. Journal of Health and Population. 2014; 4 (6): 40-52. 

11. Orisakwe EO. Lead and Cadmium in Public Health in Nigeria: Physicians neglect and pitfall in 

patient management. North American Journal of Medical Science. 2014; 6(2): 61-70. 

12. Silins I, Hogberg J.Combined Toxic Exposures and Human Health: Biomarkers of Exposure and 

Effect.International Journal of Environmental Research and Public health. 2011; 8:629-647.  

13. Meyer PA, Brown MJ, Falk H. (2008). Global approach to reducing lead exposure and poisoning. 

Mutation Research / Fundamental and Molecular Mechanisms of Mutagenesis. 2008; 659(1-2): 

166-175. 

14. United State of America Environmental Protection Agency office of Research and Development 

.Environmental site assessment guideline. 1997; 1-6 

15. Edogbo B, Okolocha E, Maikai B, Aluwong T, Uchendu C. Risk analysis of heavy metal 

contamination in soil, vegetables and fish around Challawa area in Kano State, Nigeria. 

Scientific African. 2020; 7: e00281.  

16. Jaishanker M, Tseten T, Anbalagan N, Mathew BB, Beeregowda KN. Toxicity, mechanism and 

health effects of some heavy metals.  Interdisciplinary Toxicology. 2014; 7(2):60-72. 

17. Ekpenyong CE, Asuquo EA. Recent Advances in occupational and environmental health hazards of 

workers exposed to gasoline compounds. International Journal of Occupational Medicine and 

Environmental Health. 2017; 30: 1-26. 

18. Onuwa PO, Sha-Ato R, Eneji IS. Analysis of heavy metals in human hair using Atomic Absorption 

Spectrophotometery (AAS). American Journal of Analytical Chemistry. 2012; 3(1): 770-773. 

19. Ibeto CN, Okoye COB. High levels of heavy metals in the blood of the Urban population in 

Nigeria.Research Journal of Environmental Science. 2010; 4:371-382. 

20. Bibi M, Harshmi MZ, Malik MN. The level and distribution of heavy metals and changes in Oxidative 

stress indices in human from Lahore district, Pakistan. Human and Environmental Toxicology. 

2016; 33(1): 78-90. 

21. Pourhoseingholi MA, Vahedi M, Rahimzadeh M. Sample size calculation in medical studies. 

Gastroenterol Hepatol Bed Bench 2013; 6(1):14-17. 

22.Ameille J, Rosenberg N, Matrat M, Descatha A, Mompoint D, Hamzi L, Atassi C, Vasile M, Garnier R, Pairon 



 

 

JC. Asbestos-related diseases in automobile mechanics. Ann OccupHyg. 2012;56(1):55-60. doi: 

10.1093/annhyg/mer066. Epub 2011 Sep 28. PMID: 21965465; PMCID: PMC3678990. 

23.World Medical Considerations of Helsinki (WMCH). Principles for research involving animals and 

human beings. American Journal of Physiology. 2002; 283: 2281-2283. 

24.Olimedo P, Pla  A, Hernández  A-F., Lopez-Guannido O, Rodrigo L, Gil  F. Validation of a method to 

quantify chromium, cadmium, manganese, nickel,and lead in human blood, saliva, and hair 

sample by electro thermal atomic absorption spectrometry, Analytica chemical acta. 2010; 659, 

91-2, 5,): 60-67. 

25  Nwinyi OC,  Uyi  IO, Awosanya EJ  Oyeyemi IT  Ugbenyen AM   Muhammad A  Alabi OA   Ekwunife  

OI  Adetunji CO. Review of Drinking Water Quality in Nigeria: Towards Attaining the Sustainable 

Development Goal Six . Annals of Science and Technology. 2020; 5 (2): 58-77, 

26Aragaw FM, Merid MW, Tebeje TM. et al. Unimproved source of drinking water and its associated 

factors: a spatial and multilevel analysis of Ethiopian demographic and health survey. BMC Public 

Health.  2023; 23: 1455. https://doi.org/10.1186/s12889-023-16354-8 

27 Rahman SH, Khanam D, Adyel TM, Islam MS, Ahsan MA, Akbor MA. Assessment of heavy metal 

contamination of agricultural soil around Dhaka export processing zone (DEPR), implication of 

season variation and indices. Applied Sciences. 2012; 2(3): 584-601.  

28. Khan AA, Inam S, Idrees M.  Effect of automobile workshop on the health status of automechanics in 

NWFP Parkistam.  African Journal of Environmental Science Technology, 2010; 4(4):192-200.  

29. Obi-Ezeani CN, Dioka CE, Meludu SC, Onuora IJ, Usman SO, Onyema-Iloh OB. Blood pressure and 

lipid profile in automechanics in relation to lead exposure. Indian J Occup Environ Med.  

2019;23:28-31. 

30. Boskabady  M, Marefati N, Farkhondeh T, Shakai F, Farshbaf F, Boskabady MH. The effect of 

environmental lead exposure on human health and the contribution of inflammatory mechanisms 

a review. Environment International. 2018; 120:  404-420.   

31. Durumin-Iya NI, Aliyu M, SulaimanM. Evaluation of Heavy Metals in Soil from Automobile Mechanic 

Village Dutse, Jigawa State, Nigeria.Dutse. Journal of Pure and Applied Sciences.2023; 9 (2a): 

153-164. 

 Available from: 

https://www.researchgate.net/publication/372101279_Evaluation_of_Heavy_Metals_in_Soil_from

_Automobile_Mechanic_Village_Dutse_Jigawa_State_Nigeria [accessed Feb 10 2024]. 

32. Romero-Zarazua M, Sanchez-salas JL, Quiroz-A Laro MA, Bandala ER. Mendez-Rojas MA. 

Occupational exposure to heavy metals in a mechanical autopart manufacturing plant in 

Puebia, Mexico.  International Journal of Environmental Health.  2020; 4(8):1-8. 

33. Mohammed S. Biochemical and blood lead level profile among gasoline exposed station workers in 

Sulaimaniya city. Aromatic Science Journal of Koya University, 2014; 2(10): 6-11. 

34. Hennig B, Ormsbee L, McClain CJ, Watkins BA, Blumberg B, Bachas LG, Sanderson W, Thompson 

C, Suk WA. Nutrition can modulate the toxicity of environmental pollutants: implications in risk 

assessment and human health. Environmental Health Perspective. 2012; 120(6):771-4. doi: 



 

 

10.1289/ehp.1104712. Epub 2012 Feb 22. PMID: 22357258; PMCID: PMC3385446. 

35. Neghab M, Hosseinzadeh K,  Hassanzadeh A. Early liver and kidney dysfunction associated with 

occupational Exposure to sub-threshold limit value levels of benzene,Toluene, and xylenes in 

unleaded petrol. Safety Health Work.2015; 6(4):312-316 

36 Opasola OA, Adeolu AT, Iyanda AY, Adewoye SO, Olawale SA. Bioaccumulation of Heavy Metals by 

Clarias gariepinus (African Catfish) in Asa River, Ilorin, Kwara State. Journal of Health Pollution. 

2019; 9 (21):190303. https://doi.org/10.5696/2156-9614-9.21.190303 PMID: 30931163 

37.  Kolawole TO, Olatunji AS, Jimoh MT, Fajemila OT. Heavy Metal Contamination and Ecological Risk 

Assessment in Soils and Sediments of an Industrial Area in Southwestern Nigeria. Journal of 

Health Pollution. 2018; 8(19):180906. https://doi.org/10.5696/2156-9614-8.19.180906 PMID: 

30524865 

38. Mohammed S, Shah MT, Khan S.  Health risk assessment of heavy metals and their source 

apportionment in drinking water of Kohisten region in Northern Pakistan. Microchemical Journal. 

2011; 98(2):334-343. 

39. Adejumo OA, Enikuomehin AC, Ogunleye A, Osungbemiro WB, Adelosoye AA, Akinbodewa AA. 

Cardiovascular risk factors and kidney function among automobile mechanic and their association 

with serum heavy metals in Southwest Nigeria: A cross-sectional study. PLoS ONE. 2023; 18(10): 

e0292364. https://doi.org/10.1371/ journal.pone.0292364. 

40.Mohanty  S,  Paul  S. A frame work for comparative wear based failure analysis of CNG and diesel 

operated engines. Energy.  2023;  269: 126675.https://doi.org/10.1016/j.energy.2023.126675 

 

https://doi.org/10.1016/j.energy.2023.126675

