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ABSTRACT 
 

Background: Garage work is an important source of job creations. A part from creating jobs directly; 
garages have a number of unique advantages, providing potential for improving skills and devising new 
technology. Methods: A cross sectional study was conducted to investigate safety awareness between garage 
workers of East Delta Transport and Tourism Company Zagazig Branch. Total number of participants was 102 
male garage workers (96 workers) were blue collar workers such as mechanics, tinkers, welders, electricians, 
and painters etc… and only 6 white collar workers (engineers). A walk-through survey applied for available 
safety control measures in garage, followed by an interview tailored questionnaire distributed to the workers to 
obtain demographic, occupational and safety awareness data. Results: Emergency related items were the most 
known safety measures. While, general issues of safety and health represented the lowest percentage of 
awareness between the respondents. Workers 'awareness was significantly associated with the level of 
education, older age group >35y, work duration, and previous training courses on safety procedures. 
Conclusion and Recommendations: Garage workers have variable safety awareness toward different issues of 
workplace hazards. So, this study recommended promotion of safety culture through obligatory specialized 
safety training courses before placing and fixation at work, providing safety manual with continuous updating of 
knowledge according to emerging new technologies and hazards. Further researches are recommended for 
formulating policies that deal with health and safety problems of garage workers. Moreover, attention is needed 
for integration of occupational health and safety with the primary health care for building healthy workers. 
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Introduction 
 

Garage work can be divided into three categories, based on the type of machinery or equipment used and 
the number of workers employed. For instance, some garages are well equipped establishments with 100 or 
more employees, while other garages are very small, involved mainly in selling fuel and making minor repairs 
and employing one or two workers. Aside from these establishments, there are garages in the informal sector 
(Ghebreyohannes, 2005). 

Occupational health and safety standards in garages were paid a particular attention because it account for a 
growing share of urban employment but inadequate safety and health guidelines (Ghebreyohannes, 2005). As 
Introduction of hazards technologies in the workplace has resulted in high accident rates, occupational diseases, 
and unhealthy working environment, so this occupational sector has its international regulations (U.S. 
Occupational Safety and Health Administration, 2010). Garage workplace hazards was addressed by many 
authors and could be divided into, physical hazards as fire, noise, tools injuries and falling down, mechanical 
hazards as ergonomic inappropriateness (Ahsan and partanen, 2001; Malik et al, 2010; Cetin and Tandiroglu, 
2011), and variable chemical hazards due to exposure to different emissions as welding fumes, vehicle exhaust, 
gases, hydrocarbons, dust, paints and solvents (Bauer, 2004; Klingbiel et al., 2005).   

 Sanaei Nasab et al, 2009 considered that, even if the workplace is safe, all health and safety measures may 
fail if workers do not have the right knowledge, attitude and behavior toward health and safety of the workplace. 
A safe work environment is a combination of both the work area and the workers themselves. It is every one 
responsibility to make sure proper safety gear is worn and the rules are followed (Miller, 2007). Level of 
workers' awareness is considered by Rongo et al, 2005 as a positive factor making them more actively involved 
in improving their working conditions or in decision making of their future. As it proposed that awareness about 
hazards should improve the Occupational Health and Safety (OHS), so this study focused on OHS awareness of 
the garage workers which can be helpful in promotion of safety culture and formulating policies to solve 
problems related to the health and safety of garage workers. 



5026 
J. Appl. Sci. Res., 8(10): 5025-5032, 2012 

 

 

So, the following objectives have been formulated for the present research: (1) to identify the hazard control 
measures actually applied in Zagazig East Delta Transport and Tourism Company. (2) to assess garage workers' 
awareness about the existed hazard control measures in their workplace, (3) to clarify factors affecting safety 
awareness between the garage workers.  

 
Subjects and mehods 
  
- Study sample: 

 
For the purpose of the study, all the garage workers who assigned as full time workers, working regular 

hours for duration not less than one year were asked to share in the study (excluding warehouse, office workers 
and workers at sick leaves). 

The total number of actual participants was 102 from 109 male garage workers with a response rate of 
93.5%. Most of subjects (96 workers) were blue collar workers such as mechanics, tinkers, welders, electricians, 
and painters etc… and only 6 white collar workers (engineers).  

 
- Study design and setting:  

 
A cross - sectional study was performed among garage workers in Zagazig branch of East Delta Transport 

and Tourism Company, which is one of fourteen branches distributed in Egyptian governorates as mentioned by 
its manager. The study conducted from March 28th until April 5th 2012 in Zagazig City, Egypt. 

  
- Methods: 

 
I. Field observation using modified standardized garage workshop safety checklist (American Society of 

Safety Engineers, 2011) to detect safety measures applied allover the garage with assistance of occupational 
safety officer within Zagazig East Delta Company. 

II. An interview tailored questionnaire was distributed for: (1) demographic description of the garage 
workers (2) assessment of their awareness about the detected safety measures within the workplace. The 
questionnaire was filled by each worker within the garage under supervision of the researchers to be sure that 
the worker is answering by himself and to provide a correct understanding of the questions if needed. 

III.  The pilot study: The study tools were tested on 6 workers before conduction of the main study; minor 
modifications were done to improve its clarity and convenience and the study pilot workers not included in the 
results. 
 
- Study tools:  

 
1-Garage Shop Safety Checklist (American Society of Safety Engineers, 2011) was used to identify the 

safety measures applied in the workplace. The checklist was divided into seven occupational safety categories 
(1) Personal protective equipment; (2) General shop safety & health issues; (3) Electrical safety issues; (4) 
Emergency items; (5) Tool safety; (6) Fall protection; and (7) Hazard communication. 
 
2- A Modified interviewed tailored questionnaire: 
 

it was divided into two parts: first part inquires about socio demographic and occupational characteristics of 
the studied workers, second part assess their awareness about the existed hazard control measures at their 
workplace, which were pre identified during the walkthrough survey in the first step.  

 
- Measures and scoring: 

 
Workers' awareness of hazard control measures was assessed by one or more questions to know if the 

worker is aware of presence of hazard control measures or not and or if a certain safety maneuver was done or 
not (according to the safety measure under the question) in a non-leading way. So, if the safety measure need 
only one question for clarification, a correct answer means workers 'awareness″ and incorrect answer means 
workers 'unawareness″, and if it need more than one question for clarification, awareness was considered 
positive when the correct answers constitute >50% of the answered questions. 
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- Data management: 
 
Data were computerized and statistically analyzed using Statistical Package for Special Sciences (SPSS) 

version 19.00 (IBM, 2010). The significance level was considered at p-value<0.05. Qualitative data were 
represented as frequencies and percents. Qui square test was used as a significance test of association. 

 
Results:  

 
Table (1) shows that the most (52.9%) of the respondents were more than 35 years old. 8.8% of the 

respondents were illiterate, majority of participants 53.9% had completed primary education, and 37.3% had 
mid-higher education. Further data shows that majority (48%) of workers were working in mechanical and 
electrical repair sections, while (31.4%) working in the body repair activities and (14.7%) at maintenance 
services, whereas (5.9%) of them were engineers at the garage. The data shows that the majority 71.6% of the 
respondents were married whereas; 28.4% were unmarried. Slightly equal number of the working force 
attributed to urban or rural communities (51%, 49% respectively). A majority 43.2% of the participants were 
worked for more than10 years, whereas;(28.4%) of them spent 6-10years at garage work, and same number 
were working at their work for duration up to 5 years. Most of the respondents 86.3% don't have previous 
training courses for safety measures whereas; slightly 13.7% received such courses. 

Table (2) Summarizes workers' awareness toward items of safety measures that was detected all over the 
garage during our walkthrough survey. Regarding personal protective equipment (PPE), it shows that 100% of 
respondents were aware about welding helmets and protective gloves. Also, most of the workers knew about 
noise protection, safety glasses, and hand protection (78.4% 76.5%, and 65.7% as follows). Less awareness was 
reported regarding ventilation facilities and foot protection (46% and 35.3% respectively) but, only 24.5% of 
workers were already using the needed PPE at their work unit. 

In relation to general safety and health issues in the garage, it was observed that about (74.5%) of workers 
knew about importance of new workers training on general safety procedures but only 13.7% attended 
specialized training courses of OHS. About one third 32.4% of garage workers were oriented of mandatory 
housekeeping activities and about 39.2% agreed on unavailability but importance of a written guide for safe 
work procedures. Moreover, fewer numbers felt safety procedures of lockout/tag out and adequate illumination 
of workplace (28.4 %and 27.5% respectively). 

 
Table 1: Distribution of the garage workers according to their socio-demographic and occupational characteristics. 

% N Characteristics 
 
47.1 
52.9 

 
48 
54 

Age (years): 
≤ 35ys 
>35ys 

 
28.4 
28.4 
43.2 

 
29 
29 
44 

Job duration:  
1-5 ys 

  6-10 ys 
>10 ys 

 
8.8 
53.9 
37.3 

 

 
9 
55 
38 

 

Education: Level of  
Illiterate 
Primary education 
Mid-high education 

 
 
48.0 
31.4 
14.7 
5.9 

 
 

 
49 
32 
15 
6 

 
 

Working units: 
-Mechanical and electrical repair work.   
- Body repair activities (body repair-welding-painting). 
- Maintenance services (washing-oiling &greasing-tires repair). 
-Engineers 

 

 
13.7% 
86.3% 

 
14 
88 

Having a special training for OHS 
-Yes 
-No 

 
28.4 
71.6 

 
28 
74 

Marital status: 
Un-married 
Married 

 
49.0 
51.0 

 
47 
55 

Residence: 
Rural 
Urban  

100.0 102 Total  
 

Considering electrical safety issues, around half of garage workers reported importance of labeling, 
knocking out, and maintenance of electrical panels (40.1%, 51.9% and 53.9% respectively). Also, about 42.1% 
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and 43.1% respectively were know that electrical cords should be intact & well inspected and power tools 
should also be double insulated. 

Regarding the emergency-related items such as emergency phone, first aid box, fire extinguishers feasibility 
and periodicity of its inspection, high proportion of garage workers had awareness of it by (100%, 81.4%, 
90.2% and 71.6% respectively). On the other hand, a varied proportion of respondents reported on the 
importance of safety jacks and hoists applications while working (88.2% and 21.5% as follows) and 64.7% 
knew value of discarding unsafe tools . 

Majority of workers 78.4% know importance of guarding floor holes but fewer number 58.8% felt safety 
and adequacy of ladders. Regarding hazard communication,   awareness levels percentages of (89.2%, 100%, 
and 50.9%) were recorded for labeling of hazardous containers, good storage of flammable liquids and 
conveying metal containers of oily rages respectively.  

A strong significant association (p<0.001) was demonstrated between workers' safety awareness and age 
group more than 35ys. In relation to educational level, there was a highly significant association (p<0.001) 
between level of awareness and educational level (primary and mid-high education) as shown in (Table 3). 

There was significant association (p=0.006) between OHS and work duration more than 10 years. About 
96.9% of workers who did not have previous safety training were not aware of safety measures in the workplace 
(Table 4). 

 
Table 2: Awareness of the garage workers toward available hazard control measures in the workplace. 

Not aware Aware Safety measures 
% N  % N   

 
23.5 
21.6 
34.3 
64.7 
0.0 
54.0 
75.5 

 

 
24 
22 
35 
66 
0 
55 
77 

 

 
76.5 
78.4 
65.7 
35.3 
100 
46.0 
24.5 

 

 
78 
80 
67 
36 
102 
47 
25 

 

PPE: 
- Safety glasses and/or goggles available.  
- Noise protection provided for loud work. 
- Hand protection used/worn as required. 
- Foot protection worn as required. 
- Welding helmet, gloves. 
- Respirator or proper ventilation available. 
- Regular using of PPE. 

 
57.6 
71.6 
72.5 
25.5 
86.3 
60.8 
 
 

 

 
69 
73 
74 
26 
88 
62 
 
 

 

 
32.4 
28.4 
27.5 
74.5 
13.7 
39.2 
 
 

 
33 
29 
28 
76 
14 
40 
 

 

General garage safety & health issues. 
- General housekeeping applied. 
- Lockout/tag out used for appropriate tasks. 
- All areas have adequate illumination. 
- New employees trained on general safety procedures. 
-Attendance of specialized course about OHS 
-Safe work procedures in writing (safety manual) importance. 

 
59.9 
48.1 
46.1 
57.9 
56.9 
 

 

 
61 
50 
47 
59 
58 
 

 

 
40.1 
51.9 
53.9 
42.1 
43.1 

 

 
41 
52 
55 
43 
44 

 

Electrical safety issues: 
- Electrical panels labeled appropriately. 
- Electrical panel knockouts in place. 
- Electrical panel access requirements maintained. 
- Electrical cords inspected & have all prongs intact. 
-Double insulated or grounded electric power tools used. 

 
0.0 

18.6 
9.8 

28.4 

 
0 

19 
10 
29 

 
100.0 

81.4 
90.2 
71.6 

 
102 

83 
92 
73 

Emergency related items: 
- Emergency phone 
- First aid box available at the workplace. 
- Fire extinguishers readily available (not blocked). 
-Fire extinguishers inspected monthly/yearly as needed. 

 
11.8 
41.2 
35.3 
78.5 

 
12 
42 
36 
80 

 
88.2 
58.8 
64.7 
21.5 

 
90 
60 
66 
22 

Tool safety: 
Safety jacks used while working under vehicle 
Ladders are safe and inspected as appropriate. 
Unsafe hand tool prohibited 
Hoists inspected and documented 
 

 
11.65 

41.2 

 
22 
42 

 
78.4 
58.8 

 
80 
60 

Fall protection: 
Floor holes are covered or guarded. 
Ladders are safe and inspected as appropriate. 

 
10.8 
0.0 

 
49.1 

 
11 
0 
 

50 

 
89.2 

100.0 
 

50.9 

 
91 

102 
 

52 

Hazard communication: 
Hazardous containers labeled appropriately 
All Flammable liquids storage containers labeled properly 
Oily rags placed in covered metal containers 
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Table 3:  Occupational health & safety (OHS) awareness among garage workers regarding some demographic factors  
p-value ²χ Total OHS Awareness  

Not aware Aware  Age (Ys) 
%N %N  

0.000** 
 

13.99 48  32.8 21 71.1 27  ≤35ys   
54 67.2 43 28.9 11 >35ys     

  102 100.0 64 100.0 38 Total  
        **= highly significant 
   OHS Awareness  
   Not aware Aware Education 

P-value χ² Total % N %N  
0.55 Fischer exact 9 9.4 6 7.9 3 Illiterate 

0.000** 22.3 55 71.8 46 23.7 9 Primary education 
0.000** 25.2 32 18.8 12 68.4 26 Mid-high education 

  102 100.0 64 100.0 38 Total  
       **= highly significant  

 
Table 4: Relationship between OHS awareness and some occupational characteristics. 

p-value χ² Total OHS Awareness  
Not aware Aware  Work durations (ys) 

% N %N  
0.084 2.98 29 34.4 22 18.4 7  1-5ys   
0.203 1.62 29 32.8 21 21.1 8 6-10ys     
0.006* 7.47 44 32.8 21 60.5 23 >10ys 
  102 100.0 64 100.0 38 Total  
       *=Significance 
   OHS Awareness  
   Not aware Aware  Previous OHS training 
P-value χ² Total % N %N  
0.000**  

16.3 
14 3.1 2 31.6 12 Yes   
88 96.9 62 68.4 26 No  

  102 100.0 64 100.0 38 Total  
       *= Significant 

**= Highly significant  

 
Discussion: 

 
The present study was performed among garage workers worked in different garage sectors. 53.9% of them 

received primary education. Most of the workers worked more than 10 years. Fewer numbers had general safety 
training for occupational health and safety. There are different factors, which are responsible to create the 
hazards in the working environment of the garage such as a physical, chemical, mechanical, and ergonomic 
[Bauer, 2004; Klingbiel et al., 2005; Malik et al, 2010; Cetin and Tandiroglu, 2011]. The effect of these hazards 
can be minimized by using the hazards control measures and increasing the awareness of workers toward these 
safety measures. 

 
Personal protective equipment awareness: 

 
Analysis of garage workers' safety awareness is mandatory before planning to correct their safety culture 

and behavior. The revealed data confirmed that availability of PPE do not mean getting benefit from it, as only 
(24.5%) of our respondents were regularly using PPE at work despite of its availability. Malik et al, 2010 refer 
that for workers' unsatisfaction by the provided PPE. On the other hand, Alwis et al., 1994; Sannei et al., 2009 
found that quality of PPE has an important role, as using improper types of PPE may cause more harm beside 
being uncomfortable. This fact may reflect employer role shortage because actually before enforcing workers to 
wear PPE, he is responsible for providing the optimum PPE that should be had regular cleanliness, maintenance, 
supervision, correct storing or even replacing by new models if needed as demonstrated in Environmental 
Guidelines for Occupational Health and Safety, 2003.  

In the present study, there were certain types of PPE had high priority of wearing and usage at work than 
others types such as wearing protective helmets during welding (100%) followed by noise protection (78%), 
safety glasses (76.5%), and hand protection (65.2%). These findings based on their knowledge of the values and 
protective effects of these PPE from hazardous situations at work, while respirators and feet protectors 
represented the least used types by our respondents. This could be attributed to the fact that, workers can adapt 
to use practical easy carrying and comfortable PPE and taking off heavy complicated, and uncomfortable one 
which limit their movement. In addition, previous study by Sannei et al., 2009 reported that in some instances 
hot weather may prevent usage of some types of PPE as it causes boring sensation and more sweating. 
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General garage safety and health issues awareness: 
 
Integration of workplace safety training to automotive program was described to be helpful as mentioned by 

Ministry of Labor and Social Security, 2009. Regarding to general garage safety and health issues in this study, 
knowledge of safety training for new employees had high level (74.5%) of awareness among workers. This 
finding is expected as general safety training of new employees todays takes a reputation as a favorite worker 
character while choosing between workers for such jobs, but it seems to be theoretical rather than a real 
challenge. On the other hand, awareness toward importance of attending specialized courses of safety training 
had lower percent (13.7%) between workers. This fact might be attributed to lacking of specialized 
organizations giving these specialized courses, furthermore lacking knowledge toward concept of subspecialty 
between workers. 

Moreover, the current study reported decreased awareness toward importance of available safety manual 
between workers as a guideline in the workplace. This finding is contrast to Berman, 2006 who considered 
safety manuals or MSDS data as priorities. In addition, Oregon Occupational Safety and Health Division, 2010 
suggest safety committees to perform inspection, evaluation and recommendations for safety promotion in the 
workplace. This could be due to shortage of the company in preparing such safety manuals for their workers.   

General housekeeping was oriented only by 32.4% of the garage workers despite of being as a real 
assurance for garages safety maintenance as demonstrated by Ghebreyohannes, 2005. This could be attributed to 
heavy work pressure in the garage especially such branch which serve large numbers of buses (112 buses). In 
addition, adequate illumination generally was felt by only 27.5% of our respondents due to daylight working in 
most work or using localized spotlight over the area under repair. 
 
Electrical safety issues awareness: 

 
 Despite Malik et al, 2010 warned in his previous study about potential hazards of electrocution in unaware 

vulnerable workers. The current study revealed more or less average awareness regarding electrical safety issues 
as a whole. This possibly attributed to large numbers of manual tools and equipment used with less frequency of 
electrical exposure.  
 
Emergency procedures awareness:  

 
In the present study, there was satisfied awareness regarding emergency procedures. These results could be 

related to previous history last year of accidental fire in garage and injury of workers with finger amputation of 
one worker while performing his tasks, which makes a state of readiness and awareness between the workers. 
Whereas, Malik et al, 2010 reported lower level of emergency procedures awareness and referred this defect to 
shortage of emergencies training. In fact, knowing emergency procedures is a healthy trend because garage 
work environment has a great risk of accidental ignition of petrol soaked clothes or flammable chemicals wetted 
floor so appropriate and proper deal with fire extinguishers were basic emergency measures in such 
environment. 
 
Tool safety, fall protection, and hazard communication awareness: 

 
Tools safety got average awareness which is consistent with the fact that it is needed and used on a large 

scale in the garage work. In addition, as slippery floor is an expected hazard in garage workplace, so fall 
protection is mandatory and adequate feeling of guarding floor and ladders were prominent safety items in 
workers' awareness. 

Considering hazard communication, our study consistent with previous study by Malik et al., 2010 who 
recorded 100% awareness toward separate storing of chemicals and 87% of workers pointed out value of 
chemicals labeling as it is general safeguarding measures known by most workers in different sectors. 
 
Relationship between some demographic, occupational criteria and OHS: 

 
On studying relationship of awareness to some socio-demographic and occupational workers' 

characteristics, a clear association (p<0.01) was detected with both older age group and higher duration of work 
>10years beside meaningful association to mid-higher educational levels and acquiring safety training courses. 

These findings were in accordance with previous study by Hurst, 1996; who reported that increased 
workers' age represent a protective factor in worker' safety consideration. Moreover, young workers are at 
higher risk due to fewer experiences, less training, curiosity and risk taken as mentioned by Mohammadfam, 
2001. Similarly, the parallel increase of work duration in most cases provides enough experience for safe 
behavior. This study confirmed role of work duration in safety awareness in accordance with Saneai et al., 2009 
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who reviewed more than 200 similar studies before agreed on the role of work duration in building up more 
appropriate and cautious behavior of the workers. 

Education is a basic human right and very necessary for socio-economic development of any nation (Malik 
et al., 2010). The education helps the workers to recognize its legal, social, medical rights and good 
understanding of safety precautions. Similarly, the current study and many other researchers Karguven 1999; 
Ahasan and Imbeau, 2003; Saneai et al., 2009 confirmed this significant role of educational level. 

 In terms of effect of taking previous safety training courses, the clear positive relationship proved the value 
of continuous training of workers on occupational health and safety. Hale, 2000; Lunda and Hovden, 2003; 
Abu-Khader, 2004; Fitzgerald, 2005; Cox and Tones, 2006 recommended for efficient safety education and 
training program beside strict quality control measures, legislations and regulations which are enforcing 
modulators to adopt safe behavior. In fact, long time may be needed to change the safety culture as recorded by 
Hoonaker et al., 2005; Torb and Moen, 2006 who considered that up to 5years must pass before a written safety 
policy gives positive results. So more researches are specially needed on improving awareness towards the 
occupational health and safety at the individual level in the workplace. 

 
Conclusions and recommendations: 

 
Workers' awareness was significantly associated with the level of education, older age group >35y, work 

duration, and previous training courses on safety procedures. Also, general safety and health issues had the 
lowest level of awareness between the respondents while, emergency related items were the most known safety 
measures. So, this study recommended promotion of safety culture through obligatory specialized safety training 
courses before placing and fixation at work, providing safety manual with continuous updating of knowledge 
according to emerging new technologies and hazards. Further researches are recommended for formulating 
policies that deal with health and safety problems of garage workers. Moreover, attention is needed for 
integration of occupational health and safety with the primary health care for building healthy workers. 

 
Limitations of the study: 

 
Decreased education of majority of workers caused some difficulties in filling questionnaires. 
Studies regarding occupational health and safety awareness in Egypt were scarce. 
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