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ABSTRACT

Background: Personal protective equipment (PPE) plays a very important role in minimizing
exposure to workplace hazards among automobile technicians. This study was carried out to
determine the knowledge and use of PPE among auto technicians in Uyo, Nigeria.

Materials and Methods: A cross sectional descriptive study was carried out among auto
technicians in Uyo from 15" to 21° November, 2015. Data collection was done using an interviewer
administered semi structured questionnaire which examined the socio demographic characteristics,
knowledge and use of PPE among respondents selected using simple random sampling method.
Data was analyzed with the Statistical Package for the Social Sciences (SPSS) version 20. Level of
significance was set at 0.5.

Results: A total of 151 auto technicians participated in the study. The mean age of respondents
was 30.95+4.8 years. Majority, 148 (98.0%) were males. Sixty seven (44.4%) had only primary
education, while 72, (47.7%) also completed secondary education. Auto mechanics constituted
61.6% of respondents. The most commonly known PPE among respondents were overalls 146
(96.7%), while the least was cream 54 (35.8%). Mechanics were significantly more knowledgeable
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form of training on workplace safety.

be of benefit.

about overalls and boots than other groups of auto technicians (p<0.05). A total of 122 (80.8%)
respondents had good knowledge of PPE. This was significantly higher among mechanics (p<
0.03). However, only 42 (27.8%) respondents’ level of utilization of PPE could be classified as
good. The most utilized PPE were overalls, 119 (78.8%). No respondent reported receiving any

Conclusion: There was low utilization of PPE despite a relatively high knowledge level. Routine
training of automobile technicians on the link between PPE utilization and workplace health and
safety is strongly advocated. Legislation and enforcement of PPE use by auto technicians may also

Keywords: Personal protective equipment; knowledge; utilization; auto technicians; training.

1. INTRODUCTION

Automobile service industry has a large group of
workers many of which are in the unorganized
sector [1,2]. The numerous activities they are
involved in expose them to many physical and
chemical agents that can be hazardous to their
health. These workers are also prone to
workplace accidents and injuries, many of which
are preventable [3]. The International Labor
Organization estimates that yearly,
approximately 270 million work- related accidents
occur worldwide [4]. Personal protective
equipment (PPE) plays a very important role in
the health and safety of workers and when
utilized at workplace minimizes exposure to a
variety of hazards. According to the Occupational
Health and Safety Council (OSHC), the use of
PPE generally implies working in a potentially
hazardous working environment [5]. Active
cooperation and compliance of the workers are
necessary for maximum benefits to be derived
from PPE utilization [6]. Personal protective
equipment includes items such as gloves,
overalls, helmets, boots, ear muffs and goggles.

Employees in small and medium enterprises
have been shown to be more prone to work
related hazards and risks [7]. These groups of
workers however have been reported not to
know much about such hazards and to have little
or no training on workplace safety. A study
among automobile repair workers in India
reported that half of them were unaware of
the health problems associated with their
occupational exposures and thereby the use of
personal protection was very low. Moreover,
none of them had received any formal training on
workplace safety [1].

The use of PPE has also been reported to be
very low by several other studies. Workers in
informal small scale industries including those
involved in welding, spray painting and metal

work in Dar es Salaam, Tanzania showed low
reported use of personal protective equipment
[8]. Similarly, a study carried out in Saudi Arabia
also reported low use of PPE [9]. Moreover, a
similar study carried out to assess the
occupational chemical hazards perceptions,
safety practices and their enforcement in
Kumasi, Ghana reported that only 0.7% of the
respondents reported always using the
appropriate PPE during the spray painting
process [10]. In Nigeria, studies in south western
[11-13], northern [14] and eastern [15] Nigeria
also reported low use of PPE among auto
technicians. Jinadu in his study opined that
automobile mechanics, welders and painters
were generally believed to lack knowledge of
occupational health hazards and were unlikely to
take protective measures against them [13].

The lack of adequate legislation and enforcement
may also contribute to the low use of PPE
reported in several developing countries. A study
carried out in Norway reported that most workers
always used gloves, overalls and respiratory
protective equipment during car painting with
consequent low exposure to organic solvents
because of strict legislative enforcement [16].

Despite the relevance of PPE use in minimizing
exposure to a variety of hazards in the
workplace, there are no documented studies on
this subject among auto technicians in Uyo,
south-south Nigeria. This study was therefore
carried out to determine the knowledge and use
of PPE among auto technicians in Uyo in order to
document findings and suggest possible ways of
improving the health and safety of this group of
workers.

2. MATERIALS AND METHODS
2.1 Study Area

This study was conducted at an auto technician
village in Uyo, a city in southern Nigeria with a
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projected population of 413,381 in 2015 [17]. The
vehicle repair site houses the majority of the auto
technicians in the city.

2.2 Study Design / Population

This was a cross sectional descriptive study
carried among auto technicians in Uyo,

2.3 Sample Size

The formula for estimating single proportion for
cross sectional studies was used in calculating
the sample size [18], with prevalence, (0.08)
being the use of overalls by automobile
mechanics in a previous Nigerian study[12], z of
1.96, sampling error set at 5%, and 10% over
estimation to accommodate for non response. A
sample size of 150 was obtained.

2.4 Data Collection

Data collection was carried out from 15" to
21 November, 2015, using an interviewer
administered questionnaire with 3 sections which
examined the socio demographic characteristics,
knowledge and utilization of PPEs among the
respondents. The tool was pre-tested on 10
automobile technicians at a roadside workshop in
the city to ensure adequate comprehension. The
chairman of the automobile technicians
association provided a list of all automobile
technicians and their shop numbers in the
garage. There were 412 registered technicians.
One hundred and fifty one were subsequently
selected by simple random sampling method
using a table of random numbers. Data collection
was not possible at a central location as the
respondents were not willing to leave their work
locations. They were therefore visited in their
respective shops over a period of 6 days and
the questionnaires were administered by 5
previously trained research assistants. In
addition focus group discussion was carried out
among 12 of the respondents who belonged to
the group of those not using PPE in order to
explore possible reasons for non use.

2.5 Data Management

The data obtained was analyzed using the
Statistical Package for the Social Sciences
(SPSS) version 20. The level of knowledge and
utilization was categorized into two based on
scoring. Those that knew of or had used 4 or
more PPE were categorized as ‘good’ and less

than 4 categorized as ‘poor’. Data analysis was
done using descriptive statistics (frequency and
proportion to summarize variables) and
inferential statistics (Chi -square to test the
significance of association between two
categorical variables). Fisher's exact test was
used whenever the expected values were less
than 5. Level of significance was set at 5%.

2.6 Ethical Considerations

Ethical clearance was obtained from Akwa lbom
State Health Research Committee (Approval
number: MP/PRS/99/VOL.VII/497). Permission
was also obtained from the chairman of the
automobile  technicians’  association.  The
purpose, content and significance of the study
were adequately explained to the respondents
after which written/verbal consent was obtained
from each of them. Participation was entirely
voluntary. No hames or shop numbers were used
to ensure confidentiality.

3. RESULTS AND DISCUSSION
3.1 Results

A total of 151 auto technicians participated in the
study. Majority, 148 (98.0%) were males. The
mean age of respondents was 30.95+4.8 years.
Sixty seven (44.4%) had primary education,
while 72, (47.7%) had also completed secondary
education. Auto mechanics outnumbered the
other occupations constituting 61.6% of the auto
technicians. The commonest daily income
earned by about half of them was 1,000 — 3,000
naira ($5-15) (Table 1).

The most commonly known PPE among
respondents were overalls 146 (96.7%), while
the least was cream 54 (35.8%). The mechanics
were significantly more knowledgeable about
overalls and boots than other groups of auto
technicians (p<0.05) (Table 2).

The most utiized PPE were Overalls, 119
(78.8%), Boots were most frequently used by
mechanics, 57 (61.3%), while gloves were most
utilized by panel beaters 17 (60.7%) and
mechanics 55 (59.1%) (p<0.05) (Table 3).

A total of 122 (80.8%) respondents had good
knowledge of PPE. This was significantly
higher among mechanics (p< 0.03). Other
characteristics like age and educational level did
not show any significant associations (Table 4).
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Table 1. Socio-demographic characteristics of respondents

Variable Frequency N =151 Proportion (%)
Age
12-21 34 225
22-31 46 30.5
32-41 40 26.5
>41 31 20.5
Mean age = 30.95+4.81
Sex
Male 148 98.0
Female 3 2.0
Level of education
None 7 4.6
Primary 67 44.4
Secondary completed 72 a47.7
Tertiary 5 3.3
Occupation
Mechanic 93 61.6
Panel beater 28 18.5
Auto electrician 21 13.9
Spray painter 9 6.0
Daily income ($)
<5 56 371
5-15 74 49.0
>15-25 14 9.3
>25 7 4.7
Table 2. Knowledge of PPE by occupation of auto technicians
Knowledge Mechanic Panel Auto Spray  Total P-value
of PPE N=93 beater electrician painter N=151
n (%) N=28 N=21 N=9 n (%)
n (%) n (%) n (%)
Overalls
Yes 93 (100) 26 (92.9) 19 (90.5) 8(88.9) 146 (96.7) Fishers exact=0.01*
No 0 (0.0) 2(7.1) 2(9.5) 1(11.1) 15(3.4)
Boots
Yes 92 (98.9) 27 (96.4) 17 (81.0) 8(88.9) 144 (95.4) Fishers exact=0.00*
No 1(1.1) 1(3.6) 4 (19.0) 1(11.1) 7(4.6)
Gloves
Yes 88 (94.6) 27 (96.4) 18 (85.7) 7(77.8) 140 (92.7) Fishers exact=0.09
No 5(5.4) 1(3.6) 3(14.3) 2(22.2) 11 (7.3)
Helmets
Yes 74 (70.6) 20 (71.4) 12(57.1) 5(55.6) 111(73.5) x2=6.19
No 19 (29.4) 8(28.6) 9(42.9 4 (44.4) 40 (26.5) p =0.10
Earmuffs
Yes 39 (41.9) 11 (39.3) 8(38.1) 3(33.3) 61 (40.6) X2 =0.34
No 54 (58.1) 17 (60.7) 13 (61.9) 6 (66.7) 90 (59.4) p =0.95
Cream
Yes 34 (36.6) 11 (39.3) 7(33.3) 2(22.2) 54 (35.8) X2 = 0.95
No 59 (63.4) 17 (60.7) 14 (66.7) 7(77.8) 97 (64.2) p =0.81

Only 42 (27.8%) respondents’ level of utilization
of PPEs could be classified as good. Usage of

PPE seemed

to be highest among

those

with tertiary education, 4 (80%), mechanics,

31 (33.3%) and those with daily income of $25
or above, 4 (57.1%). These associations were
however not significant (Table 5).
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Table 3. Utilization of different PPE by occupation of auto technicians

Utilization Mechanic Panel Auto Spray Total P-value
of PPE N=93 beater electrician painter N=151

n (%) N=28 N=21 N=9 n (%)

n (%) n (%) n (%)

Overalls
Yes 75(80.7) 23(82.1) 15 (71.4) 6 (66.7) 119 (78.8)  Fishers
No 18 (19.3) 5(17.9) 6 (26.6) 3(33.3) 32(21.2) exact=0.56
Boots
Yes 57 (61.3) 16 (57.1) 6 (28.6) 4 (44.4) 83 (55.0) Fishers
No 36 (38.7) 12(42.9) 15 (71.4) 5 (55.6) 68 (45.0 exact=0.048*
Gloves
Yes 55(59.1) 17 (60.7) 5(23.8) 4 (44.4) 81 (53.6) X2 = 15.01*
No 38(40.9) 4(39.3) 16 (76.2) 5 (55.6) 70 (46.4) p =0.00
Helmets
Yes 33(35.5) 6(21.4) 3(14.3) 3(33.3) 45 (29.8) X2 =4.88
No 60 (64.5) 22 (78.6) 18 (85.7) 6 (66.7) 106 (70.2) p=0.18
Cream
Yes 17 (18.3) 7 (25.0) 3(14.3) 1(11.2) 28 (18.5) Fishers
No 76 (81.7) 21 (75.0) 18 (85.7) 8 (88.9) 123 (81.5) exact=0.77
Earmuffs
Yes 11 (11.8) 1(3.9 1(4.8) 0(0.0) 13 (8.6) Fishers
No 82(88.2) 27 (96.6) 20 (95.2) 9 (100.0) 138 (91.4) exact=0.53

Table 4. Selected characteristics of auto technicians and levels of knowledge of PPE

Characteristics

Level of knowledge

Statistical indices

Good N=122 Poor N=29 Total
n (%) n (%) N=151
Age
12-21 30 (88.2) 4(11.8) 34 X2=17
22-31 36 (78.3) 10 (21.7) 46 p =0.6
32-41 31 (77.5) 9 (22.5) 40
>41 25 (80.6) 6 (19.4) 31
Educational level
None 6 (85.7) 1(14.3) 7
Primary 52 (77.6) 15 (22.4) 67
Secondary completed 60 (84.5) 12 (15.5) 72 Fishers exact=0.84
Tertiary 4 (80.0) 1(20.0) 5
Occupation
Mechanic 81 (87.1) 12 (12.9) 93
Panel beater 22 (78.6) 6 (21.4) 28
Auto electrician 13 (76.2) 8 (23.8) 21 Fishers exact=0.03
Spray painter 6 (66.7) 3(33.3) 9

No respondent reported receiving any form of
training on workplace safety. The reasons given
for non use of PPE by 12 respondents who
participated in a focus group discussion were
lack of training on PPE, 9 (75.0%), discomfort, 2
(16.7%) and unaffordability, 1 (8.3%).

3.2 Discussion

The use of PPE by auto technicians during
vehicular repair contributes greatly to their

workplace safety and health. This study was
conducted to assess the knowledge and use of
PPE by auto technicians while carrying out their
duties. The mean age of respondents was
30.9544.81. This agrees with findings of a similar
study in Ghana where majority of the
respondents were 26-35 years old [19]. Majority
of the respondents in the present study were
males as only 3 female auto technicians were
involved in the study. Similar findings have been
recorded in other studies [15,19]. Females are
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Table 5. Selected characteristics of auto technicians and levels of utilization of PPE

Characteristics

Level of utilization

Statistical indices

Good N=42 Poor Total
n (%) N=109 n (%) N=151
Age
12-21 8 (23.5) 26 (76.5) 34 X2 =1.94
22-31 14 (26.1) 32 (73.9) 46 p =0.6
32-41 9 (22.5) 31 (77.5) 40
>41 11 (35.5) 20 (64.5) 31
Educational level
None 2 (28.6) 5(71.4) 7
Primary 17 (25.4) 50 (74.6) 67
Secondary completed 19 (26.4) 53 (73.6) 72 Fishers exact=0.09
Tertiary 4 (80.0) 1(20.0) 5
Occupation
Mechanic 31(33.3) 62 (66.7) 93
Panel beater 7 (25.0) 21 (75.0) 28
Auto electrician 3(123) 18 (87.7) 21 X2 =4.68
Spray painter 1(11.2) 8 (88.9) 9 p =0.20
Daily income ($)
<5 16 (28.6) 40 (71.4) 56 Fishers exact=0.21
5-15 17 (23.0) 57 (77.0) 74
>15-25 5(35.7) 9 (64.3) 14
>25 4 (57.1) 3(42.9) 7

rarely involved in vehicle repair due to the
physical exertion involved. Moreover such jobs
are traditionally regarded as suitable for males,
so the females are not encouraged to learn the
vocation. Almost half of the respondents had
completed secondary education compared to
20% reported in a study in Ibadan, Nigeria [12].
This shows that vehicle repair is also engaged in
by those with some basic education and not
solely illiterates. Those with tertiary education
were however very few. Similar finding was
reported in eastern Nigeria where only 1.2% had
post secondary education [15].

The respondents that were mechanics
outnumbered those from the other occupations,
constituting almost two thirds of the auto
technicians. This could be because it may be a
preferred vocation as mechanics seem to be in
higher demand on routine basis than the other
groups of auto technicians. Other studies also
reported similar findings [19-20].

Several studies have shown that PPE provides a
physical barrier to workplace hazards [21,22]. In
the present study, eight out of every ten
respondents had good knowledge of PPE. This
was significantly higher among mechanics. Other
characteristics like age and educational level did
not show any significant associations with the
level of knowledge. Despite the high level of

knowledge of PPE types, utilization was however
low among respondents as the level of utilization
of only about a quarter could be classified as
good. Previous studies have also reported
low use of PPE among auto technicians
[1,9,11,12,14,23-24]. A study reported that
though workers knew that PPE was important in
protecting against injury, most of them did not
wear the different types. The reason given was
discomfort and heat [24]. In another study in
Ghana, most of the respondents disagreed with
the use of hand gloves as they wanted their
hands to be free to carry out activities. Lack of
usage of gloves contributes to the incidence of
cuts and dermatitis [19]. A similar use of PPE of
27% as reported in the present study was
documented among vehicle repair artisans in an
urban area in Ghana [20]. Majority (63%) of
those not using PPE in that study said they could
not afford it, while 34% attributed non use to
discomfort [20]. In the present study, though the
respondents’ knowledge about the existence of
different types of PPE was high, up to three
quarters of those who participated in a focus
group discussion revealed that they lacked
training on the importance of PPE in hazard
prevention at workplace. Only one person out
of twelve complained of unaffordability. This
suggests that if they fully understand the role of
PPE in health and safety, purchase and use
would more likely increase as acquiring it would
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become a priority. A daily income of 1,000 —
3,000 naira ($5-15) which was the commonest
earning of about half of the respondents was
likely to be used for whatever was considered as
priorities by them. An Indian study reported a
mean income of INH 5350($80.25) monthly
among the automobile workers which was lower
than what was obtained in the present study
and made spending on healthcare and PPE
luxuries [1].

Tertiary education and higher income seemed to
positively affect usage of PPE in the present
study, even though the associations were
however not statistically significant. The few auto
electricians in the study with tertiary education
probably had more comprehensive work stations
with increased patronage and higher income.
This would increase the likelihood of purchase of
PPE. Taha also documented in his study that all
the workers who used PPE had secondary
education or diploma [9].

The most frequently known and used PPE in the
present study were overalls. Similar finding was
documented by Asogwa [11]. A study in Saudi
Arabia however reported safety glasses (42%)
and gloves (40%) were the most frequently
mentioned, while only 3% mentioned overalls [9].

No respondent in the present study reported
receiving any form of training on workplace
safety. A similar finding was reported in another
study [1]. Adequate training would lead to
increased consciousness of workplace hazards
and the role of PPE in minimizing their effects. A
study reported a linkage between awareness of
hazard and utilization of safety measures [25].
Legislation and enforcement have also been
reported in a study to increase PPE utilization
[16].

4. LIMITATION

Some of the auto technicians were not willing to
spare too much time to be interviewed as they
were eager to resume their activities. This may
have led to the withholding of certain information
in order to save time. Also, the issue of self
reporting was considered a limitation as the
findings of the study were entirely based on the
information given by the respondents.

5. CONCLUSION

There was low utilization of personal protective
equipment among the auto technicians in this

study, despite a relatively high knowledge level
of the existence of different types. Up to three
quarters of those who participated in a focus
group discussion revealed that they lacked
training on the importance of PPE in hazard
prevention at workplace. Routine training of
automobile technicians on the link between PPE
utilization and workplace health and safety is
strongly advocated. This training can be
organized through their union and fixed on
their monthly meeting days. Legislation and
enforcement of PPE use by auto technicians may
also be of great benefit.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Philip M, Alex RG, Sunny SS, Alwan A,
Guzzula D, Srinivasan R. A study on
morbidity among automobile service and
repair workers in an urban area of South
India. Indian J Occup Environ Med.
2014;18(1):9-12.

2. Skill Gaps in Indian Automotive Service
sector [last assessed on Dec 20, 2015]
Available:http://www.kpmg.com/IN/en/issu
eAndInsights/Articles
Publications/Documents/Skill

3. Santana VS, Loomis D. Informal jobs and
non-fatal occupational injuries. Ann Occup
Hyg. 2004;48(2):147-157.

4. International Labour Organization. Facts
on Safe work.
Available:https://www.ilo.org/safework
(Accessed on January 18, 2016)

5. OSHC. Occupational Safety and Health
Council. Guideline for the use of personal

protective equipment. Partnership in
Safety; 2001.

6. Alli  BO. Fundamental Principles of
Occupational Health and Safety.
International Labour Office, Geneva: ILO;
2008.

7. Schneider S, Becker S. Prevalence of
physical activity among the working
population and correlation with work
related factors: results from the first
German National Health Survey. J Occup
Health. 2005;47:414-23.

8. Rongo LM, Barten F, Msamanga Gl,
Heederik D, Dolmans WM. Occupational
exposure and health problems in small
scale industry workers in Dar es Salaam,



10.

11.

12.

13.

14.

15.

16.

17.

Johnson and Motilewa; BJESBS, 15(1): 1-8, 2016; Article no.BJESBS.24546

Tanzania: A situation analysis. Occup Med
(Lond). 2004;54(1):42-6.

Taha AZ. Knowledge and practice of
preventive measures in small industries
in Al-Khobar. Saud Med J. 2000;21(8):
740-745.

Adei E, Adei D, Osei-Bonsu S.
Assessment of perception and knowledge
of occupational chemical hazards in the
Kumasi  metropolitan  spray painting
industry, Ghana. Journal of Science and
Technology. 2011;31(2):83-94.

Asogwa SE. A survey of working
conditions in small-scale industries in
Nigeria. J Occup Med. 1981;23(11):775-7.
Omokhodion FO. Environmental hazards
of automobile mechanics in Ibadan,
Nigeria. West Afr J Med.1999;18 (1):69-72.
Jinadu MK. Occupational Health Problems
of Motor Vehicle Mechanics, Welders and
Painters in Nigeria. Royal Society of Health
Journal. 1982;102(3):130-2.

Sabitu K, lliyasu Z, Dauda MM. Awareness
of occupational hazards and utilization of
safety measures among welders in
Kaduna metropolis, northern Nigeria. Ann
Afr Med. 2009;8(1):46-51.

Diwe CK. The effect of intervention on the
knowledge and perception of and practice
against occupational hazards among
automobile mechanics in two local
government areas of Anambra State
[Fellow Medical College of Public
Health Dissertation] National Postgraduate
Medical College of Nigeria; 2005.

Moen EB, Hollund EB. Exposure to organic
solvents among car painters in Bergen,
Norway. Annual Occupational Hygiene.
2000;44(3):185-189.

Ministry of Economic Development. Uyo,
Akwa Ibom State, Projected Population
2007-2015, April 2014.

18.

19.

20.

21.

22.

23.

24,

25.

Kirkwood BR. Essentials of medical
statistics 2" Ed. Maldden Mass: Blackwell
Science. 2003;420.

Apreko AA, Danku LS, Akple MS,
Akpeletey AF. Occupational health and
safety management: The use of personal
protective equipment by artisans in the
local automotive industry in Volta Region,
Ghana. IJETT. 2015;19(4):201-205.
Monney |, Bismark D, Isaac O, Kuffour RA.
Occupational health and safety practices
among vehicle repair artisans in an urban
area in Ghana. J Environ Occup Sci.
2014;3(3):147-153.

Yeung RS, Chan JT, Lee LL. Chan YL.
The use of personal protective equipment
in Hazmat incidents Hong Kong. J Emerg
Med. 2002;9:171-6.

Neo F, Edward K, Mils C. Current
evidence regarding non compliance with
personal  protective  equipment- an
integrative review to illuminate implications
for nursing practice. ACORN: J Perioper
Nurs Austr. 2012;25(4):22-26.

Aiyenigba BO. Effect of health education
on the knowledge and safety practices of
auto mechanics in Lagos State (Fellowship
Dissertation, National Postgraduate
Medical College of Nigeria); 2005.

Tanko BL, Anigbogu AN. The use of
personal protective equipment (PPE) on
construction sites in Nigeria. In: Laryea S,
Agyepong SA, Leiriner R and Hughes W.
(Eds). Procs 4™ West Africa Built
Environment Research (WABER)
Conference, Abuja, Nigeria, 24-26 July.
2012;1341-1348.

Kumar SG, Dharanipriya A, Kar SS.
Awareness of occupational injuries and
utilization of safety measures among
welders in coastal South India. Int J Occup
Environ Med. 2013;4(4):172-7.

© 2016 Johnson and Motilewa; This is an Open Access atrticle distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/13633




