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A B S T R A C T  A R T I C L E  I N F O   

To enhance workers’ protection in construction tasks, Occupational Health and Safety Risks 
(OHSR) needs to be properly recognized, assessed and controlled. This study modelled Health 
and Safety Risk (HSR) among unskilled workers in construction works. Data were collected 
from 150 subjects in 12 construction sites located in Southwest Nigeria. Variables considered 
to play key roles in HSR causation were measured with the questionnaire. All variables that 
correlated significantly (p≤ 0.05) to HSR on the tasks were noted by Spearman’s rho correlation 
(Src) using SPSS software. The model prediction was adjusted by R2 and was validated by 
comparison with Human Professionals’ Predictions (HPP). Model Cook’s distance and its 
closeness to being normally distributed were evaluated. 37 attributes variables were initially 
collated with 13 predictor variables remained in the optimum model. Wrong work-methods, 
lack of work-control and harsh outdoor environment ranked among the strongest positive β 
coefficients (0.217, 0.127 and 0.126 respectively). The maximum coefficient of the adjusted R2 
determination was 0.708. The histogram of the residuals suggested closeness to being normally 
distributed and 0.930 as the maximum Cook’s distance. Comparison between the OHSR model 
and the HPP had strong Src strength. The OHSR showed a statistically significantly higher level 
of hazards’ rating compared to HPP. OHSR model was developed and the performance was 
rated good, satisfied the study’s objectives. The author recommended the development of 
measures at reducing β coefficients of all the predictor variables to minimize workplaces OHSR. 
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1. Introduction 

Unskilled workers can also be referred to as labourers, low-
skill workers, semi-skilled workers, low-qualified workers or 
menial workers [1]. Labourers fall among the group of 
workers that require no special training or experience for 
performing some works adequately. This group of workers 
perform physically demanding labour and assist skilled 
workers at construction, maintenance, and repair project sites 
[2]. Studies have shown that the unskilled workers are much 
more exposed to all categories of challenging physical 
activities than other sets of workers [3, 4, 5, 6]. Labourers have 
less autonomy, assigned less responsibility, and as a result, 
can be subject to lower job satisfaction [5]. According to the 
Bureau of Labour Statistics [7], labourers can be found on 
almost all construction sites, performing a wide range of tasks 
from the very easy to the hazardous.  They can be found at 
building, highway, and heavy construction sites, residential 

and commercial sites, tunnel and shaft excavations, and 
demolition sites.  

In construction works, the duties of labourers are to prepare 
worksites, digging and backfilling trenches and tunnel and 
shaft excavations, dismantle concrete and masonry retaining 
and bearing walls, use hand tools (e.g., shovels, picks, 
sledgehammers), mix and pour concrete, load and unload 
materials and equipment from trucks, help lift and place 
materials, assist skilled trades workers by readying and 
supplying needed tools, equipment, and materials [8]. 
Physical abilities common with the unskilled labourers 
include ability to lift heavy loads, walk and stand for extended 
periods of time, quickly bend, stretch, twist, or reach out with 
one’s body, arms, and/or legs, move one’s hands and arms to 
grasp or manipulate objects, access difficult to enter spaces 
(e.g. trenches, tunnels, cramped quarters), operate applicable 
hand tools, power tools, and equipment. 
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2. Literature review 

There have been several studies conducted in the construction 
industry with a focus on the technique of enhancing workers’ 
safety. Fabián and Gloria [9] presented the safety trends 
through an exploratory study which covered the year 1930 to 
2016 and reported on the need for further possible efforts at 
zeroing down hazards in the industry. Peter et al. [10] 
identified factors such as management commitment, workers’ 
involvement and strict enforcement of safety regulation as a 
way forward to enhancing safety in the industry. Omobolanle 
and Johnsmall [11] suggested the need for specific, strictly 
monitored and legislation to promote an occupational health 
and safety culture that would provide continuous health and 
safety performance improvement on projects. Chunlin et al. 
[12] detailed the need for allocation of sufficient personal 
protective equipment among workers and more effort from the 
relevant authorities at organizing unannounced site visits 
more frequently to improve the safety performance. Amick et 
al. [13] described the need to encourage occupational injury 
reporting and reduce risks through training and hazard 
identification and control strategies. 

The association between some contributory factors and 
accidents among different groups of workers in construction 
sites, as highlighted by Yahya et al. [14], are grouped under; 
individual characteristics (e.g. age and experience, drug 
abuse), site condition (e.g. hazardous operation, weather, 
equipment, welfare service), workgroup (e.g. teamwork), 
supervision (e.g. safety engagement, effective enforcement), 
project management (e.g. safety leadership and 
communication). These factors create stress and anxiety and 
have negative consequences on workers’ health and lifestyle 
[5], making them vulnerable to injuries and illnesses related 
to outdoor weather conditions, loud noise, fumes or dust, oily 
or wet environment, hazardous conditions (e.g., construction 
sites, heavy machinery) to mention few.  Many who work as 
labourers for even a short period may suffer from permanent 
work injuries such as hearing loss, back injuries, eye injury, 
head injury, missing fingernails and skin scars [15]. These are 
usually caused as a result of their inexperience and lack of 
health and safety training [16].  Most of the tools used by 
labourers in construction works are often very heavy and there 
is little mechanical help for lifting and carrying, most 
especially, on small construction and renovation sites. Long 
hours of work are typical and these hours increase fatigue and 
stress, both of which contribute to traumatic injuries and 
musculoskeletal injuries [17]. Low-qualified workers have 
low-paid jobs and non-standard forms of contractual 
agreements, meaning that they often suffer from job 
insecurity.  

Occupational Safety and Health [18], mentioned that the 
responsibility for promoting occupational health among 
workers rests with the management. The managements are to 
conduct assessments on all activities that may be hazardous to 
health, take appropriate measures to eliminate hazards or 

reduce risks, implement effective protective measures and 
provide information, training and supervision to safeguard the 
health of employees. The employees on their part should also 
comply with work regulations and instructions and carefully 
read and understand relevant information, carefully and 
properly use any material, tool, device and Personal Protective 
Equipment (PPE) provided and avoid taken harmful 
substances e.g. alcohol, cigarette. 
 
Workplace hazards’ prevention begins with having a clear 
understanding of those factors that play key roles in their 
causation and then formulate and implement an effective 
measure, on occupational health management, to reduce and 
control the hazards [18, 19]. In line with this view, this study 
attempted to model Occupational Health and Safety Risks 
(OHSR) among the unskilled workers. 
The objectives were to identify the major factors that 
contribute to safety risk on the job, develop and validate a 
linear regression equation (model) capable of forecasting the 
safety level among the group of workers. 

3. Materials and methods 

3.1. Study Area and Subjects 

The primary data for this study was collected among the low-
qualified workers popularly refered to as labourers while 
performing some physical tasks among which are; cleaning 
building sites, unloading and loading equipment and supplies 
from trucks, building or dismantling scaffolding, mixing, 
pouring and spreading materials(concrete), helping 
tradespersons (such as bricklayers, cement finishers), 
installing utility piping, placing concrete, performing selective 
demolition, performing excavation work among others. 
Fifteen (15) construction sites located in Abeokuta and Lagos, 
the Southwest states of Nigeria were used for the study. 
Abeokuta is the largest city and capital of Ogun State in 
southwest Nigeria. It is situated 64 miles north of Lagos by 
railway or 81 miles by water. Lagos State is located on the 
southwestern part of Nigeria [20]. 

3.2. Data Collection Procedures 

A mixed-methods research which involved qualitative and 
quantitative approaches was used in this study. The method 
helped to uncover the relationships between the measured 
variables through quantitative research with the use of 
questionnaire. The meanings among the participants were 
conveyed through a qualitative research approach. The 
questionnaire was designed to determine the more important 
variables that contribute to the focal problem, OHSR among 
the unskilled labourers. Respondents were requested to 
provide information related to their opinions on each of the 
identified attributes capable of influencing OHSR. The 150 
subjects, involved in the study, were asked to rate the extent 
to which each of the variables can contribute to OHSR on a 
five scale point (1 represented ‘not important contributor’ and 
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5 represent ‘very important contributor’). The semi-structured 
interview was conducted and interpreted, by personnel 
trained, in English, Pidgin and Yoruba languages as applicable 
to each subject. Each of the interview sessions lasting about 
45minutes on average were taped and later transcribed. Before 
the interview commenced, all potential volunteers agreed, and 
consents were taken in oral and/or written form after they were 
informed that their participation in the study was voluntary. 
The purpose of the study and the confidentiality of the 
information provided were emphasized. 

3.3. Development of Occupation Health and Safety Risk 
Model 

This correlation design study proposed a multiple linear 
regression model to predict safety risk. Among all the primary 
variables collated, the predictor variables were identified after 
filtered out those variables that did not correlate significantly 
(p ≤ 0.05) to the level of OHSR reported by the workers using 
Spearman’s correlation analysis.  The details of the subjects’ 
responses were input into Statistical Package for the Social 
Sciences (SPSS) software [21] and an iterative process was 
performed. The prediction of the model was done by the 
adjusted R2. The optimum model was selected through 
accepted regression modelling practices which included; 
maximizing the adjusted R2, minimizing model variances, and 
inclusion of only variables that have been proven to be 
statistically significant through F-test (p≤ 0.0001) procedures. 

3.4. Model Estimation and Diagnostics 

The safety risk level was measured on Likert type 5-point 
scale from 1 to 5, where 1 = very low, 2 = low risk, 3=medium 
risk, 4= high risk, and 5= very high risk [22]. The other 
variables were measured on a 5-point scale of 1 to 5, where 1 
= not important contributor and 5 = very important 
contributor. The calculation of the predicted safety risk level 
(Y) for any case was written as: 
 
Y = a + b1X1 + b2X2 + b3X3 + … + bxXx 
 
Where Y = the predicted level of OHSR, a= intercept, b1 to bx 
= the predictor variables of the optimum model, X = the value 
of the coefficient of the variables. 

The histogram of the residuals which suggests closeness to 
being normally distributed was conducted. Cook’s distance 
value was also computed to find out the maximum value. 
According to Field [23], a good model should have its Cook’s 
distance less than 1.0 value.  

3.5. Model Validation 

To test the quality of the model, the responses, of 15 randomly 
selected subjects, to predictor variables (in the optimum 
model) were used to compute the outcome, OHSR level using 
the model generated linear regression equation. The calculated 

ratings for each subject were given linguistic interpretations 
using a 5 point scale describing OHSR likelihood occurrences 
(1=Not likely, 2= Low, 3= Mild, 4= High, 5= Extremely high). 
These values and their linguistic interpretations were 
compared, for correlation strength, with the average ratings 
and the interpretations (to the same test data) suggested by two 
human ergonomics professionals drawn from academics 
environment using the same 5 points scale. Spearman’s rho 
was used for significance tests of correlation coefficients at a 
p-value of 0.01. The independent sample t-test was also used 
to analyse the means of the unrelated groups (the model, and 
the human professional, mean values) at p < 0.05. 

4. Results and discussion 

4.1. Identified Attributes that Play Key Roles in OHSR 
Causation. 

Table 1 shows the attributes identified as having tendencies of 
contributing to OHSR. These attributes were subdivided into 
health, environment, motivation, personal, work practices, 
equipment related and others. The highest rating (mean value 
of workers’ reported safety risk level) (4.8) for each of the 
category of the attributes was found in the environment and 
the work practice related groups of attributes. 

Table 1. Mean ratings of identified attributes capable of 
influencing occupational health and safety risk among labourers 

RANK REF. ATTRIBUTES MEAN 
SCORE 

 A HEALTH-RELATED  
1 VA-1 Poor use or lack of PPE 3.2 
2 VA-2 Poor safety program 3.5 
3 VA-3 Poor medical consideration 3.0 
4 VA-4 Lack of health and training program 4.5 

5 VA-5 Poor access to safety promotional 
program 4.2 

6 VA-6 Poor access to safety information 4.5 
 B. ENVIRONMENT RELATED  

7 VB-1 Harsh outdoor environment 4.8 
8 VB-2 Exposure to hazards 4.5 
9 VB-3 Inhalation of harmful substances 4.4 
 C. MOTIVATION  

10 VC-1 Unattractive wages 3.5 
11 VC-2 Lack of incentives 2.5 
12 VC-3 Penalty and punishments 2.0 
 D. PERSONAL  

13 VD-1 Poor feeding  2.5 
14 VD-2 Inadequate water intake 3.0 
15 VD-3 Technical incompetence 2.5 
16 VD-4 Inexperience 2.5 
17 VD-5 Substances intake 3.0 

18 VD-6 Weak adaptation to work 
environment 3.0 

19 VD-7 Cultural background differences  
 2.0 

 E. WORK PRACTICES  
20 VE-1 High work-load 4.5 
21 VE-2 Wrong work-methods 4.8 
22 VE-3 Harsh supervision 3.0 

   

 MJEN  MANAS Journal of Engineering, Volume 8 (Issue 1) © 2020 www.journals.manas.edu.kg 
 

http://www.journals.manas.edu.kg/


H.O. Adeyemi et.al. / MANAS Journal of Engineering 8 (1) (2020) 28-36 31 

23 VE-4 Unsafe work  practices 2.5 
24 VE-5 Lack of work control  2.6 
25 VE-5 Inadequate rest 4.5 
26 VE-6 Excessive grip force 3.8 
27 VE-8 No provision for rest places 4.0 
 F. EQUIPMENT  

28 VF-1 Wrong tools 4.5 

29 VF-2 Poor handling of 
tools/equipment/plants 4.5 

30 VF-3 Weak equipment’s hazard 
information 3. 

 G. OTHERS  
31 VG-1 Job insecurity 2.5 
32 VG-1 Communication barriers  2.5 
33 VG-1 Psychosocial environment/job title 3 
34 VG-1 Poor safety inspections 3.0 

35 VG-1 Lack of occupational health 
programs 3.0 

36 VG-1 Communication and understanding  
of in-house rules and regulations 2.5 

37 VG-1 Insurance policies 3.0 

4.2. Predictor variables in the optimum multiple regression 
OHSR modelling  

Given the large number of predictor variables in Table 1, 
Table 2 shows the reduced number of predictor variables that 
correlated significantly (p≤ 0.05) to the safety risk level 
identified through Spearman’s correlation analysis. The 
partial F statistic of the independent variables was checked to 
identify and remove any of the variables that became 
insignificant. This was done, using the ‘enter method on SPSS 
software linear regression platform, until the 13th model when 
no insignificant variables remained. The predictor variables 
are; poor use of PPE (VA-1), inadequate water intake (VD-2), 
poor access to safety promotional program (VA-5), no 
provision for rest place (VE-8), exposure to environmental 
hazards (VB-2), inhalation of harmful substances (VB-3), 
poor safety program (VA-2), substances intake (VD-5), high 
work load (VE-1), wrong work-methods (VE-2), lack of work 
control (VE-5), harsh outdoor environment VB-1), wrong 
tools (VF-1). 

 

Table 2. Coefficient for dependent variable ‘occupational health and safety risk’ 

Model  13 
Unstandardized 
Coefficients 

Stand. 
Coeff. 

 
T 

 
Sig. 

B Std. Error Beta   

 

(Constant) 1.080 .077  13.975 .000 
Poor use PPE (VA-1) .070 .020 .069 3.454 .001 
Inadequate water intake (VD-2) -.106 .050 -.020 -2.109 .037 
Poor access to safety promotional program (VA-5) .124 .035 .124 3.541 .001 
No provision for rest places (VE-8) -.069 .027 -.076 -2.531 .013 
Exposure to environmental hazards (VB-2) .061 .024 .064 2.532 .012 
Inhalation of harmful substances (VB-3) .052 .023 .057 2.233 .027 
Poor safety program (VA-2) .068 .030 .065 2.246 .026 
Substance intake (VD-5) .041 .017 .047 2.381 .019 
Excessive use (VE-1) .117 .027 .115 4.419 .000 
Wrong work-methods (VE-2) .217 .035 .227 6.266 .000 
Lack of work control  (VE-5) .127 .029 .148 4.332 .000 
Harsh outdoor environment VB-1) .126 .035 .123 3.580 .000 
Wrong tools (VF-1) .088 .028 .083 3.152 .002 

Fig. 1 shows the percentage contributions of all the predictor 
variables to OHSR in the model with two variables (VF-8 
and VD-2) having a negative β coefficient, all others are 
positive as predictor VE-2 emerged the highest (21.7%) 
contributor. 
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Figure 1. Showing the percentage contributions of the predictor 
variables in the optimum model 
 
ANOVA result which assessed the overall significance of the 
model emerged (F13,136 = 13.863, p < 0.0001. Hence since p 
< 0.05 the model is significant. The adjusted R square value 
of 0.708 derived from the optimum model shows that the 
model accounts for 70.8% of variance in the outcome variable. 
This suggested a very good model. Because the constant (beta 
zero) is included, the “unstandardized coefficients were used 
to generate the equation for the regression line:  
 

Y =  1.080 + .070(VA − 1) −  .106(VD − 2)
+  .124(VA − 5) −  .069(VE − 8)
+  .061(VB − 2) +  .052(VB − 3)
+  .068(VA − 2) +  .041(VD − 5)
+  .117(VE − 1) +  .217(VE − 2)
+  .127(VE − 5) +  .126(VB − 1)
+  .088(VF
− 1)                                         (1) 

  
Using this model, given values for all the predictor variables, 
the user can come up with a prediction for the “OHSR level”. 

4.3. Cook’s Distance 

The maximum value of the model Cook’s distance was 0.930 
with a standard deviation of 0.017. Since this value is less than 
the value of 1.0, it appears there is no major problematic case 
in the sample. 

4.4. Normal Probability-Probability (P-P) Plot 

Figure 2 described how closely the two data sets (the predictor 
and the OHSR variables) agreed. From the plot, most of the 
data points didn’t fall exactly on the regression equation line. 
The residual, the vertical distance between a data point and the 
regression line, are minimal with some at zero points. The 
positive ones (above the regression line) have however 
appeared more than the negative (below the regression line). 
However, in the overall, there does not appear to be a severe 

problem with non-normality of residuals.  
 

 
Figure 2. Normal P-P plot of regression standard residual 

4.5. Model validation  

Table 3 displays the results of 15 tested scenarios randomly 
selected from the numerous primary data collected. All the 13 
predictor variables in the optimum model, the values of the 
predictors as reported by the subjects, the model result and the 
HEPP predicted values with linguistic interpretations are 
shown. 

4.5.1. Percentages of similarity between OHSR model and 
HEPP 

From Table 3, 60% of the total linguistic interpretations are 
the same (samples 2,3,5,6,7,8,9, and 14, 15) for all the 
samples. Whereas 40% had the model linguistic 
interpretations higher in level than those of the HEPP. 
However, in all the cases where the model predicted a higher 
level of OHSR occurrence, they are neighbourhood rankings. 
Figure 3 shows the relationship between the predicted values 
by the two sources (OHSR model and HEP). In the majority 
of the numeric values, those of HEP generally fall below that 
of the model. 

 
Figure 3. Comparison of the OHSR model and the HEP values  
 
4.5.2. Statistic Test  

a. Correlation  

After comparing the result of predicted values of the model 
(using equation 1) with that of human professional subjective 
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average ratings for correlation strength using Spearman’s rho, 
a significant correlation of r = 0.965, p<0.01 was derived, 

suggesting a very strong correlation. 

 
Table 3. Percentages of similarity between OHSR model and HEPP 

Samples a B c d e f g h i j k L m 
HEP 
predictions 

 
Model 
Predictions 

Val. Inter. Val. İnter 

1 3 1 3 4 4 4 4 5 5 1 1 5 2 3.3 Mild 3.9 High 
2 2 2 2 5 5 4 5 2 3 4 2 5 3 4.2 High 4.2 High 
3 4 4 4 5 4 1 4 1 2 2 1 5 2 2.7 Mild 3.3 Mild 
4 2 2 3 5 2 1 4 1 4 2 1 4 1 2.3 Low 3.0 Mild 
5 2 2 2 4 4 5 4 2 2 3 2 4 5 3.5 High 4.0 High 
6 2 2 2 3 5 3 5 1 3 4 3 3 4 3.8 High 4.2 High 
7 3 3 3 4 2 3 3 2 5 5 2 5 4 4.5 E.H. 4.7 E.H. 
8 2 2 2 4 5 5 5 5 5 4 4 4 4 4.6 E.H. 4.8 E.H. 
9 3 3 3 5 4 2 4 3 3 3 2 5 4 4.2 High 4.0 High 
10 3 1 3 5 4 1 4 1 5 1 2 5 2 2.8 Mild 3.6 High 
11 4 4 4 4 1 1 5 1 1 1 1 4 1 2.0 Low 2.7 Mild 
12 1 1 4 3 5 2 5 3 1 3 2 4 3 2.8 Mild 3.9 High 
13 3 3 3 5 3 1 3 1 2 1 1 3 1 1.8 Low 2.5 Mild 
14 2 2 2 5 2 3 3 1 3 2 3 2 2 2.7 Mild 3.1 Mild 
15 4 3 4 5 2 3 2 3 3 4 4 4 3 3.8 High 4.4 High 

a = VA-1, b = VD-2, c = VA-5, d = VE-8, e = VB-2, f = VB-3, g = VA-2, h = VD-5, I = VE-1, j = VE-2, k = VE-5, l = VB-1, m = VF-1, 

 

b. Independent samples t-test  

The t-test to determine the mean difference between the 
Model values and HEP values found that the Model predicted 
higher values of risk level (3.7533 ± 0.233) compared to HEP 
(3.2667 ± 0.18097), t (28) = -1.648, p = 0.197. Since p>0.05, 
there is no significant difference between groups.  

A multiple linear regression model was carried out to model 
Occupational Health and Safety Risk (OHSR) among the 
unskilled workers. The model was suitable for predicting the 
outcome (F = 13.863, df = 18, p<.001). The coefficients for the 
explanatory variables are as presented in Table 2.  

The predictor variables after the 13th iterative process include; 
poor use of PPE (VA-1), inadequate water intake (VD-2), 
poor access to safety promotional program (VA-5), no 
provision for rest shade (VE-8), exposure to environmental 
hazards (VB-2), inhalation of harmful substances (VB-3), 
poor safety program (VA-2), substances intake (VD-5), 
excessive use (VE-1), wrong work-methods (VE-2), lack of 
work control  (VE-5), harsh outdoor environment VB-1) and 
using wrong tools (VF-1).  Among the predictor variables, use 
of wrong work-methods had the strongest value (0.217) of the 
coefficient.  

The regression parameters can be used to calculate the value 
of safety risk from the entire model or part. Considering the 
effects of using ‘wrong work-methods’, the predicted safety 
level when VE-2 = 1 (work method close to normal) is 1.080 
+ (.217*1) = 1.287. By comparing the predicted safety risk 
value when using ‘wrong work methods’ is considered 
‘unergonomics’ (VE-2 = 5) is 1.080 + (.217*5) = 1.287= 
2.165. There is therefore roughly a 1.0 score point gap 
between the highest and lowest rank of ‘using the wrong 
work-methods’ category alone which is a substantial 
difference in safety level. The VE-2 predictor has a positive β 
coefficient of 0.217 in the model, hence the risk of OHS 
increased with using unergonomics methods.  

Veronica et al. [24] mentioned that workers in severe harsh 
outdoor environments are at risk of a range of heat-related 
illnesses. According to Occupational Safety and Health 
Administration [8], heat-related illness include majorly; 
heatstroke, heat exhaustion (with weakness, headache, and 
profuse sweating, among others, as symptoms), heat cramps 
(involuntary spasms of large muscle groups as symptoms), 
heat syncope (symptoms include fainting or lightheadedness) 
and heat rash (red bumps on the skin, feeling of the skin as 
symptoms). Working under harsh outdoor environment (VB-
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1) was linked with positive β coefficient of 0.126 in the model 
and the increase of which will worsen the model predicting 
the outcome. Maintenance of productivity in hot environments 
without compromising workers’ safety is however possible 
through the adoption of a flexible management approach, 
worker rotation or work-rest cycling [25]. 

Intake of substances (VD-5) is a predictor variable in the 
model with a positive β coefficient of 0.041. Injury is linked 
with substance (drug, alcohol etc.) intake, even minimal 
amounts use while working may increase a worker’s risk of 
being injured on the job [26]. For all substances intake, the 
risk of injury increased with increasing rates of current and 
lifetime use [27]. As reported by America’s Medicine Cabinet 
[28], while medications can help keep the body healthy, they 
also can cause serious problems when used incorrectly. 
Taking medications, the wrong way is an extremely costly and 
dangerous problem. It increases the chances of severe medical 
complications or even death. Drinking too much or at the 
wrong time of alcohol, as reported by Health and Safety 
Executive [29], can be harmful.  

Exposure to harmful substances (VB-3) contributed a positive 
β coefficient of 0.053 to the outcome of the model. Dust, 
concrete crusted clothing and variety of oils, greases among 
others, can lead a worker to the potential for becoming sick, 
ill and disabled. By extension, such hazardous substance can 
be unknowingly brought back to the worker’s home which can 
be unintentionally poisoning the total family. Construction 
Safety Council [30] stated that controlling a hazard at its 
source is the best way to protect workers. However, when 
engineering, work practices and administrative controls do not 
provide sufficient protection, employers must provide PPE to 
their employee and ensure its proper use. Poor use or lack of 
PPE (VA-1) was connected to positive β coefficient of 0.070 
in the model and this value increased the output. The purpose 
of using PPE is to shield or isolate individuals from physical 
or biological hazards. When the right PPE is used in physical 
tasks, hazards are reduced. The use of filtering face-pieces, 
half-face respirators among others can be used to prevent dust, 
mists and other hazardous materials. 

Workplace health promotion programs are employer-
sponsored initiatives directed at improving the health and 
well-being of workers [31]. Such health programs enable 
workers to increase control over their health and its 
determinants, and thereby improve their health. Health 
promotion programs may include among others, awareness 
programs to make health information available and accessible 
to employees, lifestyle/behaviour change programs, and 
encouraging employees to take simple steps to reduce stress 
[32]. In a developing country like Nigeria, most of the low-
qualified workers are illiterate who may not properly read the 
content of safety poster and instructions. In addition, labourers 
are often neglected in safety management intervention 
program. This is evident with the positive β coefficient of 
0.041 contributions to the model output of poor access to 
safety promotional program (VA-5).  

Using the wrong tools (VF-1) is an important positive 
predictor significant in the model. As mentioned by the 
Labour Institute and the United Steelworkers International 
Union [33], not having the proper tool to use and the proper 
training on how to use various tools can result in a worker 
being injured. As mentioned by the majority of the subjects 
studied, some of the common hand tools they use (e.g. shovel, 
digger, cutlass etc.) were self-provided some of which were 
improvised and may not be right for the various tasks been 
used for. As reported by the University of California [34], if a 
tool which does not fit is used in a way it was not intended, 
injury such as carpal tunnel syndrome, tendonitis or muscle 
strain resulting from repetitive movements, performed over 
time, can be developed. 

There is the need for the development of ergonomics measures 
capable of reducing the values of the β coefficient of all 
predictor variable in the model. Such measure may include 
management’s commitment at minimizing hazards from the 
source and enforcement of safe work practice regulations, the 
involvement of low-skilled workers in safety programs and 
training, provision and enforcement of necessary PPE usage 
on the construction sites among other measures. These 
measures will enhance the occupational health and safety of 
the group of workers.   

5. Conclusion 

This study evaluated significant predictor variables that 
contribute to the Occupational Health and Safety Risk 
(OHSR) among the low-qualified workers in construction 
tasks. The OHSR level among the group of workers can be 
predicted through the developed model presented in Table 1 
or with the regression equation 1. The model used 13 variables 
which include;  lack of appropriate PPE, inadequate water 
intake, poor access to safety promotional program, no 
provision for rest shade, exposure to environmental hazards, 
inhalation of harmful substances, poor safety program, intake 
of harmful substances, excessive use, wrong work-methods, 
lack of work control, harsh outdoor environment and using 
wrong tools.  The predictor variables have positive β confident 
except ‘water intake’ and lack of rest places. The result of the 
developed model was suitable for predicting the outcome. The 
author recommended the development of ergonomics 
measures at reducing β coefficients of all predictor variables 
to minimize OHSR among the group of workers. 
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